IEC 62343-2-1:2019-09+AMD1:2023-12 CSV(en-fr)

Full docu

IEC 62343-2-1

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.1  2023-12
CONSOLIDATED VERSION

colour
inside

Dynamic modules -
Part 2-1: Reliability qualification — Test template

Modules dynamiques —
Partie 2-1: Qualification de fiabilité — Modéle d'essai



http://www.avadocuments.com/doc/iec-62343-2-1-2023
http://www.avadocuments.com/doc/iec-62343-2-1-2023

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, 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
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite ni
utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie et
les microfilms, sans I'accord écrit de I''lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
info@iec.ch
www.iec.ch

About the IEC
The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications
The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee, ...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and once
a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Discover our powerful search engine and read freely all the
publications previews. With a subscription you will always have
access to up to date content tailored to your needs.

Electropedia - www.electropedia.org

The world's leading online dictionary on electrotechnology,
containing more than 22 300 terminological entries in English
and French, with equivalent terms in 19 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études, ...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.

IEC Products & Services Portal - products.iec.ch

Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications. Avec un
abonnement, vous aurez toujours accés a un contenu a jour
adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au monde,
avec plus de 22 300 articles terminologiques en anglais et en
frangais, ainsi que les termes équivalents dans 19 langues
additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Documents

Document Sharing Hub

Full document details: IEC 62343-2-1-2023


http://www.avadocuments.com/doc/iec-62343-2-1-2023
http://www.avadocuments.com/doc/iec-62343-2-1-2023

IEC 62343-2-1

Edition 1.1 2023-12
CONSOLIDATED VERSION

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Dynamic modules —
Part 2-1: Reliability qualification — Test template

Modules dynamiques —
Partie 2-1: Qualification de fiabilité — Modéle d'essai

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 33.180.01 ISBN 978-2-8322-8054-6

Warning! Make sure that you obtained this publication from an authorized distributor.

Attention! Veuillez vous assurer que vous avez obtenu cette publication via un dismbuteur agréé.
poctments

Document Sharing Hub

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale

Full document details: IEC 62343-2-1-2023


http://www.avadocuments.com/doc/iec-62343-2-1-2023
http://www.avadocuments.com/doc/iec-62343-2-1-2023

Documents

Document Sharing Hub

Full document details: IEC 62343-2-1-2023


http://www.avadocuments.com/doc/iec-62343-2-1-2023
http://www.avadocuments.com/doc/iec-62343-2-1-2023

IEC 62343-2-1:2019-09+AMD1:2023-12 CSV(en-fr)

Full docu

IEC 62343-2-1

REDLINE VERSION

VERSION REDLINE

Edition 1.1  2023-12
CONSOLIDATED VERSION

colour
inside

Dynamic modules -
Part 2-1: Reliability qualification — Test template

Modules dynamiques —
Partie 2-1: Qualification de fiabilité — Modéle d'essai



http://www.avadocuments.com/doc/iec-62343-2-1-2023
http://www.avadocuments.com/doc/iec-62343-2-1-2023

-2 - IEC 62343-2-1:2019+AMD1:2023 CSV

© IEC 2023
CONTENTS

FOREWORD ...ttt ettt ettt et e e ettt et et e et et et e et e e e et a e e anns 3
1N I 2 1 1 L N 1 PPN 6
1 1T o 1= S 7
2 NOrMative referENCES .. e e 7
3  Terms, definitions and abbreviated terms ... 7
3.1 Terms and definifioNS .. ..o 7
3.2 AbDbreviated termMS ... .. 8
4 Reliability qualification test considerations............ooo i 8
4.1 LT =Y 7= =Y 8
4.2 APPIOACK L. 8
5 Reliability qualification test itemMs ..o 9
Annex A (informative) Examples of reliability qualification test conditions ............................ 10
Annex B (informative) Reliability qualification test recommendations .................co.coons 11
B.1 L= o= ¥ S 11
B.2 Pass/fail Criteria ... ..o 11

B.3 Guidance of failure mode effect analysis (FMEA) and qualification of
LT 011 = /S 12
7101 Lo Yo = o Y/ 13
Table 1 — Reliability qualification test items........ooo i 9
Table A.1 — Example of reliability qualification test conditions..............cc.cooiiiiiiiiinn . 10

Documents

Document Sharing Hub

Full document details: IEC 62343-2-1-2023


http://www.avadocuments.com/doc/iec-62343-2-1-2023
http://www.avadocuments.com/doc/iec-62343-2-1-2023

IEC 62343-2-1:2019+AMD1:2023 CSV -3-
© IEC 2023

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -
Part 2-1: Reliability qualification — Test template

FOREWORD

1) 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.

2) 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.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the 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.

4) In order to promote international uniformity, IEC 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 corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

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

7) 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.

8) 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.

9) 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.

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 62343-2-1 edition 1.1 contains the first edition (2019-09) [documents 86C/1567/CDV
and 86C/1594/RVC] and its amendment 1 (2023-12) [documents 86C/1868/CDV and
86C/1888/RVC].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.

Documents

Document Sharing Hub

Full document details: IEC 62343-2-1-2023


http://www.avadocuments.com/doc/iec-62343-2-1-2023
http://www.avadocuments.com/doc/iec-62343-2-1-2023

-4 - IEC 62343-2-1:2019+AMD1:2023 CSV
© IEC 2023

International Standard IEC 62343-2-1 has been prepared by subcommittee 86C: Fibre optic
systems and active devices, of IEC technical committee 86: Fibre optics.

This first edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to
IEC 62343-2:2014:
a) addition of an Introduction to the background of this document;

b) replacement of "Reliability qualification consideration" by "reliability qualification test
consideration";

c) deletion of the consideration of "Design 1" and "Design 2" and change of the contents of
"Approach" in "Reliability qualification test considerations";

d) deletion of the details in "Reliability qualification requirements" and replacement by
"Reliability qualification test items";

e) deletion of "Reliability calculations” from the sum of failure rates of constituting parts;

f) Integration of "Pass/fail criteria" and "Guidance of FMEA" into Annex B (informative);

g) Simplification of test items and conditions in Annex A and change of title of Annex A to
"Examples of reliability qualification test conditions".

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

A list of all parts in the IEC 62343 series, published under the general title Dynamic modules,
can be found on the IEC website.

The committee has decided that the contents of this document and its amendment will remain
unchanged until the stability date indicated on the IEC website under webstore.iec.ch in the
data related to the specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The ‘colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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NOTICE

This document contains material that is Copyright © 2006, Telcordia Technologies, Inc.
("Telcordia"). All rights reserved.

The reader is advised that this IEC document and Telcordia source(s) may differ, and the
context and use of said material in this IEC document may differ from that of Telcordia.
TELCORDIA MAKES NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED,
WITH RESPECT TO THE SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION
OR OPINION CONTAINED HEREIN. ANY USE OF OR RELIANCE UPON SAID
INFORMATION OR OPINION IS AT THE RISK OF THE USER. TELCORDIA SHALL NOT BE
LIABLE FOR ANY DAMAGE OR INJURY INCURRED BY ANY PERSON ARISING OUT OF
THE SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION OR OPINION
CONTAINED HEREIN.
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INTRODUCTION

Dynamic modules (DMs) are relatively new fibre optic devices. In the industry, there is no de-
facto standard of reliability qualification test requirements for DMs. Also, there are many types
and functions of DMs, such as optical path switching, wavelength management, chromatic
dispersion management, optical channel power management, and optical channel powers and
wavelength monitoring. Therefore, it is difficult to standardize the reliability qualification test
requirements because their functionality is so diverse. For DMs, a reliability qualification test
template rather than particular requirements has been standardized.

The first edition of IEC 62343-2, Dynamic modules — Part 2: Reliability qualification, was
published in 2011, and the second edition was published in 2014. A survey on reliability
qualification test items and conditions was carried out in Japan, China, North America and
Europe in 2015 and 2016. The survey revealed that several reliability test conditions were
inconsistent with those in IEC 62343-2:2014, and the responses indicated a lack of consensus.
As a result of the discussion in SC 86C, it was agreed that it was impossible to unify the test
conditions for the reliability qualification of DMs. Instead of a reliability qualification document,
it was decided to prepare this template for a reliability qualification test for DMs.
Consequently, IEC 62343-2:2014 will be withdrawn and replaced upon publication of this
document.
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DYNAMIC MODULES -

Part 2-1: Reliability qualification — Test template

1 Scope

This part of IEC 62343 provides a reliability qualification test template for dynamic modules
(DMs). The template describes the reliability qualification test items and provides information
on requirements or options. Example test conditions are given for information purposes in
Annex A.

For reliability qualification purposes, some information about the internal components, parts
and interconnections is needed. These internal parts are treated as black boxes. This
document gives requirements for the evaluation of DM reliability by combining the reliability of
such internal black boxes.

The object of this reliability qualification test template is to provide a framework for the
reliability qualification tests for DMs. Developers of reliability qualification tests for DMs
determine the test conditions for each test item by referring to the examples in Annex A.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements 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.

IEC 62343, Dynamic modules — General and guidance

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

For the purpose of this document, terms and definitions given in IEC 62343 and the following
apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1.1

failure

non-compliance to product specification or change in parameters as set by the standard or
agreed by the customer and supplier

3.1.2
qualification
formal test process to determine whether or not the product is suitable for applications

Note 1 to entry: "Pass or fail" is the expected outcome.
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Note 2 to entry: This is different from a reliability test, which is an engineering test designed to understand the
reliability consideration or estimate the reliability of the product; pass or fail is not the main result.

3.1.3

reliability

probability of performing required functions at specified operating and environmental
conditions over time

Note 1 to entry: The reliability of a DM is expressed by either of the following two parameters: mean time between
failure (MTBF) and failure in time (FIT):

e the MTBF is the mean period of DM continuous operation without any failure at specified operating and
environmental conditions;

e the FIT is the number of failures expected in 10° device-hours at specified operating and environmental
conditions.

3.2 Abbreviated terms

Each abbreviated term introduced in this document is explained in the text at least the first
time it appears. However, for an easier understanding of the whole text, the following is a list
of all abbreviated terms used in this document:

DM dynamic module
EMC electro-magnetic compatibility
FIT failure in time

FMEA failure mode and effects analysis
IL insertion loss

LCD liquid crystal device

MEMS micro electro-mechanical system
MTBF mean time between failure

RH relative humidity

4 Reliability qualification test considerations

4.1 General

Since dynamic modules (DMs) are relatively new products in the commercial market and
involve different technologies, the requirements included in this document will be reviewed as
technology progresses.

4.2 Approach

It is worth emphasizing the fundamental approach of reliability qualification adopted in this
document.

a) Any parts that can be effectively qualified on their individual levels shall be qualified at
that level. Their qualification shall be based on IEC standards or other industrial standards
in the absence of such IEC standards.

b) The qualification tests required at the DM level should be based on the degradation
mechanisms and failure modes that cannot be effectively detected in the lower part levels.
At the DM level, the qualification tests need not attempt to discover or identify those
degradation mechanisms and failure modes that can be discovered at lower assembly
levels than the final product level. For example, if all parts in the DM can be effectively
tested for damp heat-accelerated degradations, there is no need to repeat the damp heat
test at the DM level.

c) Specific test items for specific DMs should be considered as follows:

— shock and vibration test for micro electro-mechanical system (MEMS) engines;
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— intermittent test for LCDs and mechanical engines;

— high power test for modules which have glue and/or coating film in the optical path;

— high and low temperature operating test for thermal-optic engine;

— switching durability test for MEMS and mechanical engines.

Annex B provides guidance on reliability qualification test items and conditions.

5 Reliability qualification test items

Clause 5 defines reliability qualification test items (see Table 1). Some test items are
requirements; others are optional. Table 1 shows the reliability qualification test items. The
right column shows requirements (R) or optional items (O). Reliability qualification developers

shall test the required items and can add tests for the optional items.

Table 1 — Reliability qualification test items

Full document details: IEC 62343-2-1-2023

Test categories Test items RorO
Mechanical test Operating mechanical shock
Operating mechanical vibration R
Non-operating mechanical shock R
Non-operating mechanical vibration R
Non-operating unpacked drop RO
Non-operating packed vibration O
Non-operating packed drop R
Temperature and humidity test Non-operating high temperature R
Non-operating low temperature R
Non-operating temperature cycling R
Non-operating temperature shock O
Non-operating damp heat R
Operating temperature cycling R
Operating temperature humidity cycling O
Electro-magnetic compatibility Electro-magnetic compatibility R
High optical power Operating high optical power R
Fibre integrity Operating fibre pull R
Key
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Examples of reliability qualification test conditions

Table A.1

shows examples of

reliability qualification

test conditions.

The reliability

qualification test developer may select the condition or define other conditions by referring to

Table A.1.

Table A.1 — Example of reliability qualification test conditions

Test items

Example of test conditions

Remarks

Operating mechanical shock

98 m/s2, 0,3 ms half-sine shock pulse, 3 axes

Operating mechanical
vibration

Condition No. 1

Swept sine wave at a level of 9,8 m/s2, 3 mm max.
displacement, 5 Hz to 100 Hz, 0,1 oct/min, 3 axes

Condition No. 2

Swept sine wave at a level of 19,6 m/s2, 100 Hz to
200 Hz, 8 oct/min, 3 axes

Condition No. 1

Swept sine wave at a level of 9,8 m/s2, 3 mm max.
displacement, 5 Hz to 100 Hz, 0,1 oct/min, 3 axes

Non-operating mechanical
shock

2 000 m/s2, 3 axes, 2 impacts/direction (12 impacts
total),

Nominal 1,33 ms, half sine pulse
for 0,125 kg < m (mass) < 0,225 kg

500 m/s?, 3 axes, 2 impacts/direction (12 impacts total)
Nominal 5 ms, half sine pulse
for 0,225 kg <m <1 kg

Non-operating unpacked drop

100 mm height for m < 10 kg
75 mm height for 10 kg < m < 25 kg

Non-operating vibration

5 Hz to 50 Hz, 0,1 oct/min, 15 m/s2, then 50 Hz to
500 Hz, 0,25 oct/min., 29,4 m/s?

10 Hz to 2 000 Hz, 196 m/s2 maximum acceleration

Packed vibration

5 Hz to 20 Hz, 0,01 g?/Hz, 20 Hz to 200 Hz,
-3 dB/oct

Packed drop

1 m height for £ 10 kg mass

Non-operating high
temperature

85 °C, 2000 h

Non-operating low temperature

—40°C,72h

Non-operating temperature
cycling @

—-40 °C to +70 °C, 100 cycles

—40 °C to +85 °C, 100 cycles

Non-operating damp heat

85 °C, 85 % RH, 1 000 h

Telcordia GR-1312

85 °C, 85 % RH, 500 h

Operating temperature
humidity cycling

—10 °C to +60 °C, 20 % RH to 85 % RH

EMC

Under consideration

Operating fibre pull

2 mm: 20 N to 100 N, 3 times, 5 s pulls
900 um: 10 N, 3 times, 5 s pulls
250 ym: 5 N, 3 times, 5 s pulls

Test procedure:
IEC 61300-2-4
Duration:
Telcordia GR-1312

High optical power

Under consideration

Sample size

Under consideration

28 The detail conditions of duration and temperature transition rate should be determined for consideration of
thermal capacity of the DUT. The useful information of the temperature cycling test is described i

14, Test Nb.

EC 60068-2-
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Annex B
(informative)

Reliability qualification test recommendations

B.1 General

For the purposes of this document, each internal component, part, and interconnection should
be treated as a black box. It is also important to point out that the parts in the DM include
fibre splices, fibre routing, and fibre anchoring, as well as how the fibre exits from the housing
and how parts are mounted.

This document is based on the assumption that the reliability of a DM can be evaluated with
sufficient confidence from the failure in time (FIT) rates of its internal black boxes when the
assembly process of the constituents has been qualified.

There are degradation and failures not due to part failures, for example fibre routing and fibre
holders. The quality and reliability of the assembling, for example fibre routing, should be
assessed and qualified through process evaluation and qualification.

The internal black boxes often constituting a DM are:

e passive optical components, including patch cords, pigtails, connectors and splices;
e active optical components;
e electronics, including PCBs, electrical connectors, etc.;

e others (e.g. the fibre splicing, fibre routing, and fibre anchoring, as well as how the fibre
exits from the housing and how components are mounted).

DM manufacturers should declare the number and type of the internal black boxes
constituting the DM and give the failure rates (in FITs) for each black box.

The DM failure rate should be calculated by suitably combining the failure rates in FITs of its
black boxes. The model and assumptions used in the DM failure rate calculation should be
provided and justified for review, if the DM manufacturer has so requested.

B.2 Pass/fail criteria

It should be noted that the commonly used failure criterion of a drift higher than 0,5 dB in
insertion loss (IL) is a guideline. For dense wavelength division multiplexing (DWDM) DMs,
such as wavelength blockers, centre wavelength drift should be defined as a failure criterion.
The actual and practical criteria should be developed based on the degradation allowed for
the expected life of the product.

EXAMPLE

e The acceleration factor of the testing condition to the operating condition is 50.

e  The beginning-of-life parametric measurement is 1,0 dB below the end-of-life specification.

e The expected life is assumed to be 20 years.

e The allowed degradation for a 2 000 h testing is: (1,0 x 50 x 2 000) / (20 x 365,25 x 24) = 0,57 dB.

Readers should note that IL is not the only parameter that should be considered for pass/fail,
but that other parameters are also to be included.
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B.3 Guidance of failure mode effect analysis (FMEA) and qualification of
similarity

It is worth emphasizing that the reliability assessment or qualification tests should be based
on the degradation mechanisms and failure modes. The appropriate accelerated tests can be
developed once the degradation mechanisms, failure modes, and their acceleration factors
are understood. To begin with, the failure mode and effects analysis (FMEA) should be
developed. A set of reliability tests should be planned and conducted as the result of FMEA.
The testing results can be used to develop additional tests or refined tests to better
understand the degradation mechanisms or develop the acceleration models.

Where a range of dynamic modules is produced by a DM manufacturer, there may be some
significant similarity between different type codes. A combination of results from different test
programmes, where appropriate, is therefore permitted.

Consideration should be given to the fact that minor differences in technology or processing
can sometimes have a major impact on reliability, whilst not being apparent during quality
assessment.

At minimum, FMEA should be carried out for all varieties of products that are considered
"similar" and claimed to be "qualified" by "similarity". FMEA should be done thoroughly in
order to be an effective tool to consider "qualified-by-similarity". Its thoroughness can be
checked against the failure mode analysis (FMA) to manufacturing drop-out and customer
returns.

Evidence should be presented to demonstrate that all results are directly relevant.
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