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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -
Part 2: Reliability qualification

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, 2
Technical Reports, Publicly Available Specifications (PAS) and Guides (heredftg s
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nati mi interested

in the subject dealt with may participate in this preparatory work. e and non-
governmental organizations liaising with the IEC also participate in this prepa 3 8 closely

2) The formal decisions or agreements of IEC on technical matters exppes
consensus of opinion on the relevant subjects since each technicea
interested IEC National Committees.
3) IEC Publications have the form of recommendations for in
Committees in that sense. While all reasonable efforts are\made fo ensuxe tha
Publications is accurate, IEC cannot be held respon
misinterpretation by any end user
4) In order to promote international uniformity,
transparently to the maximum extent possib
between any IEC Publication and the correspo
the latter
5) IEC itself does not provide a
assessment services and
services carried out by indep
6) All users should ensure [thaf the
7) No liability shall ch
members of its
other damage of>ary
expenses arising ou{ of
Publications.
8) Attention is draw i etfences cited in this publication. Use of the referenced publications is
indispensabjé 8 t itation of this publication.
9) Attent|o is o e Rossibility that some of the elements of this IEC Publication may be the subject of
paten hall not be held responsible for identifying any or all such patent rights

Internationa FC 62343-2 has been prepared by subcommittee 86C: Fibre optic

ices, of IEC technical committee 86: Fibre optics.

The text of this standard is based on the following documents:

CbhV Report on voting
86C/960/CDV 86C/978/RVC

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.
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The committee has decided that the contents of this publication will remain unchanged until
the stability 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

This part of IEC 62243 is dedicated to the subject of reliability qualification of dynamic
modules. Since the technology is quite new and still evolving, amendments and new editions
to this document can be expected at a shorter interval.

@%
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DYNAMIC MODULES -

Part 2: Reliability qualification

1 Scope

This part of IEC 62343 applies to dynamic modules and devices (DMs) which are
commercially available. Examples are tuneable chromatic dispersion compensators,
reconfigurable optical cross-connects, and dynamic channel equalizers ptical amplifiers
are not included in this list, but are treated in IEC 61291-5-2).

IEC 61300-2-1,
measurement procgs

IEC 61300-3-1, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-1: Examinations and measurements — Visual examination

IEC 62005-9-2, Reliability of fibre optic interconnecting devices and passive optical
components — Part 9-2: Reliability qualification for single fibre optic connector sets — Single
mode

IEC 62372 (all parts), Fibre optic active components and devices — Reliability standards

ISO 9000, Quality management systems — Fundamentals and vocabulary
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.11

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
commonly used as the abbreviation for Reliability Qualification. It is

main output.

3.1.3
reliability
There are two common uses of this term;

a) minimum period of DM continuous
environmental conditions

e at specified operating and

b) probability to perform required
conditions

ified operating and environmental

e The MTBF isithe i M coqtinudus operation without any failure at specified operating and
environmend|'ons.
h

. The FIT is the/n
conditions.

DS Detail Specification

ESD Electrostatic Discharge

FIT Failure In Time

FMEA Failure Mode and Effects Analysis
MTBF Mean Time Between Failure

RH Relative Humidity

UCL Upper Confidence Level
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4 Reliability qualification considerations

41 General
Since DMs are relatively new products in the commercial market and involve different

technologies, the requirements included in this standard will need to be reviewed as
technology progresses.

4.2 General consideration approach

It is worth emphasizing the fundamental approach of reliability qualification adopted in this
standard:

a) Any parts that can be effectively qualified on their individual levelsn\inust be\qualified at

in the absence of such IEC standards.

b) The qualification tests required at DM level must be
mechanisms and failure modes that cannot be effectively d
At the DM level, the qualification tests shall not atte

levels than the final product level. For example, i
tested for damp heat-accelerated degradations,
test at the DM level.

can be effectively
peat the damp heat

4.3 DM product design

housing (usually non-hermeti $ S

b) Design 2: S6 par i ynpackaged basic optical elements (e.g. crystals,
lenses, mirrors] e ) S t nnot be effectively qualified by themselves. These
parts/element 2 d ‘packaged inside a hermetic box or moisture-resistant

box.
In Design 1,{the ind an be tested and qualified individually and therefore, the DM
qualificatio ve torepeat the tests that are performed in the part levels for the

performed in the lowér assembly levels (i.e., the basic part level). However, in this case there
are usually more tests required since the parts cannot be effectively tested at the part level
individually.

Due to the differences in the designs, and therefore different mechanisms and failure modes,
different qualification test approaches must be developed separately. They are described in
5.4.4 for Design 1 and 5.4.5 for Design 2, respectively.

5 Reliability qualification requirements

5.1 General

For the purpose of this International Standard, each internal component, part, and
interconnection shall be treated as a black box. It is also important to point out that the parts
in the DM of this design include the fibre splicing, fibre routing, and fibre anchoring, as well as
how the fibre exits from the housing and how parts are mounted.
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This International Standard is based on the assumption that the reliability of a DM can be
evaluated with sufficient confidence from the 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. An example is the fibre routing
and fibre holders. The quality and reliability of the assembling, for example fibre routing, must
be assessed and qualified through the process evaluation and qualification. The procedures
to qualify the assembly process are described in 5.4.3.

The internal black boxes often constituting a DM are listed below.

« Passive optical components, including patch cords, pigtails, connectors and splices.

Active optical components.

Electronics, including PCBs, electrical connectors, etc.

« Performance data of production units shall be available for review, and its distribution
must show processes are under adequate controls;

< a reliability qualification programme, including, for example, accelerated life testing, burn-
in and screening of parts and DMs;

« a reliability qualification maintenance programme to ensure continuity of qualification
status (this can be achieved by means of periodic reliability qualification tests of the
product or similar products);

e a procedure to ensure an appropriate feedback to development and production on
reliability issues.

5.3 Testing responsibilities

The DM manufacturer is responsible to perform reliability qualification testing.
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The testing detailed in this standard is to be performed by the DM manufacturer. Additional
testing may be specified in the detailed specification.

5.4 Tests

5.4.1 Thorough characterization

A thorough characterisation of the product for its performance (may be beyond those in the
performance specifications) over all operating conditions (may be beyond those in the

operating condition specifications) shall be performed. The data shall be collected and
analysed (minimal for the mean and standard deviation), and be available for review.

5.4.2 Reliability qualification of components, parts and interconneg¢tio

the appropriate IEC standards for each of them. The component
limited to, variable optical attenuators (VOAs), taps/splitters, detec ~
electronic components, splicing connections (including the pac g ing), crystals,
mirrors, prisms, etc.

If the IEC standards for the parts are under develt S Vailable, the IEC
standards for parts of similar failure modes and degradati : s should be adopted.
An analysis of similarity of failure modes and degradatj ism$ shall be provided to

taps are used in i i ‘ he failure rate but also the degradation is multiplied
(i.e. 0,5dB pas i is N ied), which may not be acceptable. The pass/fail
criterion of the part 0,5 dB changes in insertion loss is much too loose

they can be 'n|f|ca t allure rate contributors if they are not done properly. Their deS|gns
and processes must e thoroughly documented and tested. Any changes must be supported
by adequate experiment data.

If the fibre routing is thoroughly documented and controlled (e.g., through performance
measurements before and after routing) and the final DM is qualified, the fibre routing process
can be considered as a qualified process and can be used in other similar products to
produce a product that is claimed to be qualified by similarity.

5.4.4 Reliability qualification of the Design 1 DM

As described in 5.1 for Design 1, parts (components used to build a DM) are packaged
separately. Their packages are usually either hermetic or moisture-resistant. They are
integrated into a housing (usually non-hermetic or not moisture-resistant).

A reliability qualification procedure related to the complete DM is described in Table 1. It
gives the minimum list of tests to be performed on DMs in order to assure reliability.
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On the basis of the reliability assurance required for the reliability tests for the DM internal
black boxes, the sampling level is generally low (for example a few samples for each DM
type).

In some specific cases the use of adhesives in the DM can be considered as a critical process
and shall require separate qualification. Depending on the possible function of the adhesive
(mechanical anchoring, splice protection, index matching, etc.), the different failure modes
shall be addressed and supported by reliability/qualification data.

The main point in the reliability qualification of the Design 1 DM is to ensure the reliability of
each part is not degraded in the manufacturing process used.
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