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Foreword
The text of document 56/1102/FDIS, future edition 2 of IEC 61163-1, prepared by IEC TC 56,
Dependability, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 61163-1 on 2006-11-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2007-08-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2009-11-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 61163-1:2006 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:
IEC 60068 NOTE Harmonized as EN 60068 (series) (not modified).

IEC 61014 NOTE Harmonized as EN 61014:2003 (not modified).
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60050-191 B International Electrotechnical Vocabulary - -
(Cl:IrE]ZF))ter 191: Dependability and quality of
service
IEC 60068-2-2 - Environmental testing EN 60068-2-2 1993?

Part 2: Tests - Tests B: Dry heat

IEC 60068-2-6 - Environmental testing EN 60068-2-6 19952
Part 2: Tests - Test Fc: Vibration (sinusoidal)

IEC 60068-2-14 B Envirtonmental testing EN 60068-2-14 1999?
Part 2: Tests - Test N: Change of temperature

IEC 60068-2-29 B Environmental testing EN 60068-2-29 1993?
Part 2: Tests - Test Eb and guidance: Bump

IEC 60068-2-30 Y Environmentalbtesting EN-60068-2-30 2005?
Part 2230:°Tests - Test'Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60068-2-64 B Environmental testing EN 60068-2-64 1994?
Part 2: Test methods - Test Fh: Vibration,
broad-band random (digital control) and
guidance

IEC 60068-2-78 B Environmental testing EN 60068-2-78 2001?
Part 2-78: Tests - Test Cab: Damp heat,
steady state

IEC 60300-2 - Dependability management EN 60300-2 20042
Part 2: Guidelines for dependability
management
IEC 61165 B Application of Markov techniques EN 61165 2006?
IEC 61649 Y Goodness-of-fit tests, confidence intervals - -

and lower confidence limits for Weibull
distributed data

ISO 2041 - Vibration and shock - Vocabulary - -

Y Undated reference.
2 Valid edition at date of issue.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RELIABILITY STRESS SCREENING -

Part 1: Repairable assemblies manufactured in lots

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that serse." While @Il reasonable\efforts) are made ito ensurelthat jthe technical content of IEC
Publications is accurate,”IEC ‘cannot be" held-responsible for the"way in“which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, 1EC"National "Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponpding,national-or.regional publication shall be clearly indicated in
the latter.

IEC provides no marking procedure  to, indicate its approval and, cannot be rendered responsible for any
equipment declared to be in conformity with an’|EC Publication.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61163-1 has been prepared by IEC technical committee 56:
Dependability.

This second edition cancels and replaces the first edition published in 1995.

The main changes with respect to the previous edition are as follows:

alignment of terminology on Weibull distribution with the future (second) edition of
IEC 61649 (currently a Committee Draft);

inclusion of a procedure for starting an RSS process without previous information;
inclusion of highly accelerated stress screening; and

inclusion of combinations of stresses.
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The text of this standard is based on the following documents:

FDIS Report on voting
56/1102/FDIS 56/1118/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

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

Quality control and good design are prerequisites for reliability. However, in cases where an
assembly has an unacceptably low reliability in the early failure period, a reliability screening
process may be necessary.

An unacceptably low reliability level can be different from one customer to another, or can be
based on general market requirements.

Reliability stress screening (RSS) and reliability growth programmes both aim at
improvements in the reliability found by the user. However, the two methods are different in
principle:

— a reliability growth programme is a development activity, the purpose of which is to
improve the inherent reliability performance of the assemblies by effecting changes to the
design (see IEC 61014 and IEC 61164);

— the purpose of reliability stress screening is to detect and remove flaws; it is part of the
production process, and should not be relied upon to reveal inadequacies in design.

Furthermore, the two methods affect the reliability performance differently. This is illustrated
in Figure 1. In principle, a reliability screening programme "cuts away" the early failure period
(or part thereof), while a reliability growth programme reduces the overall failure rate level. A
reliability growth programme may affect the need for a reliability screening programme if the
flaws are of such a nature that they can be prevented from being present at all.

The user of this standard should be aware that reliability stress screening does not improve
the intrinsic reliability of the assemblies-under consideration’/and, where possible, should be
made unnecessary by reliability growth programmes and/or quality control.

In this standard thelPterm'“ltem®"is“used "when“it“is'"not-necessary to'-distinguish between

components, assemblies and system(s).

The specific purpose of carrying out a reliability screening process is to detect and remove
flaws in hardware assemblies before they reach the customer, or are assembled into higher-
level products. This means that, in principle, every hardware assembly under consideration
should be included when a reliability screening process is introduced into a production
process.

Reliability screening may cover hardware assemblies of different types and at different levels
of the manufacturing process. This standard covers composite items — assemblies which are
intended to be repaired. Once the allowable fraction of weak assemblies has been specified,
the methods in this standard lead to the most economical screening process for assemblies
that are manufactured in lots. This is because not all types of assemblies need to be
subjected to a reliability screening process. Only the types of assemblies likely to contain
flaws should be included. Furthermore, the extent (stress conditions, duration, etc.) to which
these selected assembly types will be subjected to screening needs to be minimized.

In reliability stress screening the flaws are precipitated into failures by exposure of the
assemblies to a suitable stress, for example environmental stress, operational stress, or a
combination of these. Reliability stress screening is often called environmental stress
screening (ESS).
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If rogue components are known about and proved to originate in the component
manufacturing process, it is much more effective to use screening e.g. burn-in of the rogue
components in question instead of the assembly. However screening a component cannot
remove flaws introduced in the assembly process (e.g. soldering, handling (ESD) etc.).

The typical steps in a reliability stress screening process are illustrated in Figure 2.

Failure rate Equipment version A

Failure pattern before
reliability improvements
are infroduced

0 Time fo first failure
Reliability screening IEC 61163 series Reliability growth IEC 61014 Applicable o hardware and
Applicable to hardware software containing
containing flaws systematic weaknesses
Failure rate ‘ Equipment version A Failure rate Equipment version B
4 FaliAlu;'elAfatfern affer Failure pattern before
| reliabiliTy screening reliability improvements
L~~~ Y ) are introduced
L, N Remaining faitdres are catsed ; Dy o
|, \ b inina fl d y N\ Remaining fa|‘lures are
N y remaining flaws an \
I . caused by residual weakness
\ systematic weaknesses \ . .
| (including flaws)
| n 1" \ \
| Part "cut" away : \
| by reliability Overalt level'reduced
| screening by reliability growth ~— N~——
________ -
0 Time fo first failure 0 Time fo first failure

IEC 1026/06

NOTE This standard addresses reliability screening only. For reliability growth see IEC 61014 and IEC 61164.

Figure 1 — Conceptual difference between reliability screening and growth
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Specify the maximum
allowable fraction of weak
assemblies
J.2 step 1

Y

Perform the reliability stress
screening, collect and analyse
the failure information

generated 1)
6.3,7,8and J.3

Evaluate the actual
fraction of weak
assemblies

J.2step 2

Is the-actual fraction
of weak assemblies
equal to or lower than the
specified value?

Design of modify (if necessary)
the reliability stress
screening
6.2 and J.2 step 3 to step 5

Reliability,stress
screening is necessary
J.2 step 2

Reliability stress
srceening is not
necessary
8.5 and J.2 step 2

IEC 1027/06

1) The result of the analysis of the failure causes may be used in a reliability growth and quality control
programme.

Figure 2 — Typical flow for the design and modifications of reliability stress screening
processes for repairable assemblies
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