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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DYNAMIC MODULES -

Part 6-5: Design guide —
Investigation of operating mechanical shock
and vibration tests for dynamic modules

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization co.~oricing
all national electrotechnical committees (IEC National Committees). The object of IEC is 2 p umote
international co-operation on all questions concerning standardization in the electrical and elecu ~nic .iclds. To
this end and in addition to other activities, IEC publishes International Standards, Technical Sy ~cifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter re'erred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natione' Co.amittee interested
in the subject dealt with may participate in this preparatory work. International, ~overn..nental and non-
governmental organizations liaising with the IEC also participate in this preparaticn. IE™ col aborates closely
with the International Organization for Standardization (ISO) in accordance with (an‘itions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as neai. ~as possible, an international
consensus of opinion on the relevant subjects since each technica! c¢ mmittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for internaticnal use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made 0 er sure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for e way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC Natioi al Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their \ 2tional 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 ¢2i.f<-mity. Independent certification bodies provide conformity
assessment services and, in some areas, accas: to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certif'cat on bodies.

6) All users should ensure that they have ‘he .~t<st edition of this publication.

7) No liability shall attach to IEC or its direciors, employees, servants or agents including individual experts and
members of its technical committec> < nd 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 wub! cation, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the No.mative references cited in this publication. Use of the referenced publications is
indispensable for the ~orre ct application of this publication.

9) Attention is dr2wn to tho 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.

The main tac« of IEC technical committees is to prepare International Standards. However, a
technicc| committee may propose the publication of a technical report when it has collected
deta“cf a different kind from that which is normally published as an International Standard, for
~vairole " state of the art".

ILC 62343-6-5, which is a technical report, has been prepared by subcommittee 86C: Fibre
optic systems and active devices, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2011. It constitutes
technical revision.

The main change with respect to the previous edition is the addition of “Results of a
questionnaire on dynamic module operating shock and vibration test conditions® in Annex A.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
86C/1206/DTR 86C/1246/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 list of all parts of IEC 62343 series, published under the general title Dynamic module<. can
be found on the IEC website.

The committee has decided that the contents of this publication will remain un:ha.gec until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in 1..¢ data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a letcr acte.

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_si ould therefore print this document using a
colour printer.
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DYNAMIC MODULES -

Part 6-5: Design guide —
Investigation of operating mechanical shock
and vibration tests for dynamic modules

1 Scope

This part of IEC 62343, which is a technical report, describes an investigation into operati g
mechanical shock and vibration for dynamic modules. It also presents the results of o sui ‘ey
on the evaluation and mechanical simulation of mechanical shock and vibration tecting. Also
included is a study of standardization for operating mechanical shock and virraticn test
methods.

2 Background

The recent deployment of advanced, highly flexible optical comr unication networks using
ROADM (reconfigurable optical add drop multiplexing) systems.has boen accompanied by the
practical utilization of dynamic wavelength dispersion compens.tors, wavelength blockers and
wavelength selective switches as “dynamic modules.” Si..ce these dynamic modules
incorporate such new technology as MEMS (micro«electroriechanical systems), there are
concerns about the vulnerability to operating shock .an! viciation conditions, which urgently
require establishing evaluation methods and conditicas. Standards for shock and vibration
test conditions pertaining to storage and transpoit are already established, but methods and
conditions for evaluating operating shock and vibra.or are not yet established.

The JIS (Japanese Industrial Standards)coramiuse consequently conducted a questionnaire
survey on the shock and vibration tusting of passive optical components and dynamic
modules in commercial use. The sur;e) revealed that many respondents confirmed a need to
standardize evaluation conditions “or ‘operating shock and vibration; some suggested
earthquake, hammer impact tes'ing and inserting an adjacent board as cases of shock and
vibration during dynamic moc:le operation. Based on the survey results, the JIS committee
evaluated operating shock a, d vioration by conducting hammer impact tests using several
dynamic modules, compare . the results through simulation, and then recommended specific
evaluation conditions.

This technical repctis based on OITDA (Optoelectronic Industry and Technology
Development “izsociation) — TP (Technical Paper), TP05/SP_DM-2008, "Investigation on
operating®vib.atio.. and mechanical impact test conditions for optical modules for telecom
use."

3 Quc tionnaire results in Japan

The JIS committee conducted a questionnaire on operating shock and vibration testing. The
questionnaire allowed the respondents to specify the optical components to be tested. This
questionnaire included optical switches, VOAs (variable optical attenuators) and tuneable
filters among the mechanical components used in all possible situations. The survey covered
18 organizations: eight Japanese manufacturers of mechanical optical components, eight
device makers as users of such components, and two research institutes. Reponses were
received from 14 of these organizations for a response rate of 78 %, among which 12
respondents specified optical switches, seven specified VOAs and three chose tuneable filters.
In tabulating the data, the survey asked questions regarding these three types of components
and described occurrences not dependent on the type of component, the manufacturer and
the user, and evaluation conditions.
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