IEC/TR 62343-6-6:2011(E)

IEC/TR 62343-6-6

TECHNICAL
REPORT

Edition 1.0 2011-01

Dymamic modules -
Pant 6-6: Failure mode effect analys

of dynamic modules



https://iecnorm.com/api/?name=8730fe1194356297281680194d073117

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2011 IEC, Geneva, Switzerland

IEC's member National Committee in the country of the requester.

please contact the address below or your local IEC member National Committee for further information.

et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEI du pays du demandeur.

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

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,

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

Si vous-avez des guestions sur le copvright de la CEl ou si vous désirez obtenir des droits supnlémentaires sur cette
- AR ™

publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEl de votre pays de résidence.

IEC|Central Office
3, rye de Varembé
CH{1211 Geneva 20
Swifzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N

About IEC publications

The te¢chnical content of IEC publications is kept under constant revie
latest|edition, a corrigenda or an amendment might have been published.

= Catplogue of IEC publications: www.iec.ch/searchpub
The IEC on-line Catalogue enables you to search by a variety ofcri
It alsd gives information on projects, withdrawn an ‘

= |[EQ Just Published: www.iec.ch/online_news/justpu

Stay up to date on all new IEC publications. Just i i all new publications released. Av

on-ling and also by email.

= Eleg¢tropedia: www.electropedia.org
The world's leading online dictionary of electronic\and

in English and French, with equi nt ter agdition Mlso known as the International Electroteg

Vocalulary online.

® Cugtomer Service Centre: www.iees.ch/ ts
]

If you| wish to give us your feedba n this\ publicat
Centrg FAQ or contact us:

Email| csc@iec.ch

Tel.: 41 22 919 02 1

Fax: 441 22 919 03 00 %

Lt

as e sure that you ha

wumber; text, technical committe

d further assistance, please visit the Customer S

e the

ilable

itions
hnical

ervice



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
https://iecnorm.com/api/?name=8730fe1194356297281680194d073117

IEC

®

IEC/TR 62343-6-6

TECHNICAL
REPORT

Edition 1.0 2011-01

(o0&

Dynamic modules —
Pait 6-6: Failure mode effect ana

Q@f
al units of dynamic modules

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

PRICE CODE

ICS 33.180.20

® Registered trademark of the International Electrotechnical Commission

ISBN 978-2-88912-327-8



https://iecnorm.com/api/?name=8730fe1194356297281680194d073117

-2- TR 62343-6-6 © IEC:2011(E)

CONTENTS
O T L @ ]I S 3
LS T o7 o o 1= TSP 5
2 NOIMALIVE FEFEIENCES ..ot et e e 5
3 Consideration of types of dynamic modules ... 6
4 Typical failure POINtS ... e 6
5 Failure modes and known failure mechanisSms ..........ooouiiiiiiiiiiiii e 6
] o 1T o =1 2117/ .
Tablg 1 — Categorization based on the structure and how to evaluate..
Table 2 — Failure mode and known failure mechanisms for the optica
DOV S ittt g )

&



https://iecnorm.com/api/?name=8730fe1194356297281680194d073117

TR 62343-6-6 © IEC:2011(E) -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -

Part 6-6: Failure mode effect analysis
for optical units of dynamic modules

'\ VA '\

1) The International Electrotechnical Commission (IEC) is a worldwide organization for st atiop~compgrising
all national electrotechnical committees (IEC National Committees). The obje mote
infernational co-operation on all questions concerning standardization in the electfical and s. To
thjs end and in addition to other activities, IEC publishes International Standard tions,
Tg¢chnical Reports, Publicly Available Specifications (PAS) and Guides e : “IEC
Pdiblication(s)”). Their preparation is entrusted to technical committees; any C mittee’intefested
in| the subject dealt with may participate in this preparatory work. i 9 non-
gqvernmental organizations liaising with the IEC also participate in thi osely
with the International Organization for Standardization (ISO) in accorda ed by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matt S possible, an interngtional
cqnsensus of opinion on the relevant subjects since eac i m all
inferested IEC National Committees.

3) IHC Publications have the form of recom i )i f e and are accepted by IEC National
Cc f e e f IEC
P r any
m

4) In htions
tr hence
be ted in
the

5) IH Independent certification bodies provide confgrmity
ag marks of conformity. IEC is not responsible fdr any
S6

6) Al

7) N s and
mg gge or
ot and
e r IEC
P

8) Af ions is
in

9) Af ject of
pdtent rights~IE€_shall ot be held responsible for identifying any or all such patent rights.

The maintask of IEC technical committees is to prepare International Standards. Howevgr, a

techpical, committee may propose the publication of a technical report when it has collgcted

datale+a-diHferentkindfrom-that-which-s—hrermally-published-as-antnternational-Standard, for

example "state of the art".

IEC 62343-6-6, which is a technical report, has been prepared by subcommittee 86C: Fibre
optic systems and active devices, of IEC technical committee 86: Fibre optics.
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Enquiry draft

Report on voting

86C/944/DTR

86C/959/RVC

Full information on the voting for the approval of this technical report 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

A lisf of all parts of IEC 62343 series, published under the general title D
be fqund on the IEC website.

The [committee has decided that the contents of this publication w

the gtability date indicated on the IEC web site under "httpy//we 8. in he

related to the specific publication. At this date, the publicatio

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
* 3gmended.

A biljngual version of this publication ma

modules

can

until
data
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DYNAMIC MODULES -

Part 6-6: Failure mode effect analysis
for optical units of dynamic modules

1 Scope

This|part of IEC 62343, which is a technical report, describes failure mode effect anglysis
(FMEA) for optical units of dynamic modules. FMEA is one of the effectiv usefulanalysis
methods to determine the reliability evaluation test items and conditio hich are|defingd in
future reliability qualification documents. In order to estimate the lif here
is a |typical procedure. The first step is to identify the dominant cond
steplis to determine the acceleration tests according to these fai Bp is
to cqrry out the test. The fourth step is to estimate the accelé fifth
step|is to calculate the lifetime of the dynamic module fines
envi : node
for dynamic modules and relevant tests from the IEC

2

The For
date dated references, the latest editipn of
the n

IEC p and
meap

IEC p1300-2-4, and
meagurement prosed

IEC p and
mea

IEC test
and

IEC B test
and measurement procedures — Part 2-18: Tests — Dry heat — High temperature enduranck
IEC —o—to—Fi A . . . _ o test

and measurement procedures — Part 2-19: Tests — Damp heat (steady state)

IEC 61300-2-22, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-22: Tests — Change of temperature

IEC 61300-2-44, Fibre optic interconnecting devices and passive components — Basic test

and

measurement procedures — Part 2-44: Tests — Flexing of the strain relief of fibre optic

devices

IEC 62005-3, Reliability of fibre optic interconnecting devices and passive components —

Part

3: Relevant tests for evaluating failure modes and failure mechanisms for passive

components
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3 Consideration of types of dynamic modules

There are many types of dynamic modules: dynamic channel equalizer, tuneable optical
chromatic dispersion compensator, dynamic gain tilt equalizer, wavelength selective switch,
wavelength blocker, optical performance monitor, optical switch, and so on. The main feature
of dynamic modules is to control their performances during operation. In order to achieve their
features, many kinds of control mechanisms are used for dynamic modules; MEMS (micro
electro mechanical system), stepping motor, electromagnet, thermo optics, magnet optics,
electro optics, LCD (liquid crystal devices), and so on.

Table—1 _shows the first Cnirl:mr\n of rafngnri7afinn of H\J/nnmio modules to consider how to

evalylate. Dynamic modules without an electrical circuit board can be considered similar to
passive optical components for purposes of evaluation. On the other/ hand, for~dynpmic
modples with a control circuit board, it is necessary to give special co are
mainly two types of internal design for dynamic modules: those for which i asy.to djvide
the gonstituting parts to consider their reliability, and those which if is ivide] It is
necgssary to consider how to evaluate according to these structu

NOTH This technical report describes FMEA only for optical units for dy e . i ry to
evalupte whole dynamic modules including control circuit boards and fir

4 Typical failure points

In adldition to control circuit boards a [ ‘ i [ it for a
dyngmic module consists of the following parts: i i iglails,
optidal semiconductor chips, and joint pai q their
own [failure mode; for example, break/for pigtails, dIS cement for joint pomts and sq@ on.
Morgover, these elements may have \thei [ nple,
joint| points fixed by adhesiv 3 . |This
failufe mode analysis can C dr passive optical components (refg¢r to

IEC p2005-3).
There are spec@ amic modules. The following are some examples.
Wheh a hermetic s€alin J, the damp heat test may be omitted because if can
gengrally prevent h ering the package. When using MEMS, operating shock

and |vibration tests are ary because MEMS are sensitive to mechanical shock| and
vibrgtion. When_tempe s is used, the temperature cycling test is recommepded
becduse ten L s )nctions generally produce thermal stress. The temperature

cyclipg tes

5 Failure modes and known failure mechanisms

For some_dynamic modules, failure mode and effect analysis (FMEA) was carried out. Taple 2
shows. krown failure mechanisms, failure effects, failure modes, relevant tests and |IEC] test
document numbers for dynamic modules. 1T new technology and new dynamic modules
become commercially available, they will be added to Table 2 in later revisions. Relevant
tests are listed with the failure effect and the dominant failure mechanism. As other relevant
tests or methods of failure mode excitation become known, these will also be added.
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Table 1 — Categorization based on the structure and how to evaluate

Electrical circuits How to evaluate Examples
Without . .
electrical N.A. As optical component VOA, 1x2/2x2 optical switch,
o DGTE
circuits
Easv to divide optical and As optical and electrical units VOA, VOA-MUX, DCDC, DCE,
: v 1€ op individually, and as integrated dynamic | Matrix switch, channel monitor,
With electrical unit dul f it
electrical module performance monitor
circuit Difficult to divide optical To evaluate as integrated dynamic Wavelength blocker, wavelength
and electrical unit module selectable switch

NOTH 1 Optical active and passive components should comply to the reliability qualificati
IEC 6R572 series for active components and IEC 62009-9 series for passive optical component
in which it is difficult to divide optical and electrical units, integrated modules should be

NOTH 2 Electrical circuit boards should be qualified individually. The following sta i useful re

the gyality of electrical circuit boards: IEC 61188, IEC 61189, IEC 61190, and IEC 611
NOTH 3 Three pieces should be tested. /\

equirement dgfined in the
respective

y. In cases

erences for

&
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