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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONECTING DEVICES
AND PASSIVE COMPONENTS -

Part 03-04: Reliability —
Guideline for high power reliability of passive optical components

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prcmote
international co-operation on all questions concerning standardization in the electrical and electronic fic!ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spcrifications,
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 Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IE™ cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with cunditioi.5 determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as < ezi1y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e h1s representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us= and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to enc ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thz way .n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cmr ittees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~tiori2l and regional publications. Any divergence
between any IEC Publication and the corresponding natio ral o: regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access o |IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification hci»s.

All users should ensure that they have the ia.>st C Jition of this publication.

No liability shall attach to IEC or its direc ors. employees, servants or agents including individual experts and
members of its technical committees ar ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc 2ver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubicaion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the.Norn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the carre.t application of this publication.

Attention is drawn 1 the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. n=« be held responsible for identifying any or all such patent rights.

The main.tas" of 'EC technical committees is to prepare International Standards. However, a
technical cumn.ittee may propose the publication of a technical report when it has collected
data of a diffe-ent kind from that which is normally published as an International Standard, for
example "state of the art".

iCC/T 62627-03-04, which is a technical report, has been prepared by subcommittee 86B:
Tibic optic interconnecting devices and passive optical components, of IEC technical
committee 86: Fibre optics.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
86B/3641/DTR 86B/3676/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 the parts in the IEC 62627 series, published under the general title Fibi> optic
interconnecting devices and passive components can be found on the IEC website.

The committee has decided that the contents of this publication will remain unc. ang=>4 until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” irn.the 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 a’ a l.:ter late.
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INTRODUCTION

Since 2000, the optical power in transmission systems has increased in conjunction with the
increase in the number of channels for DWDM systems, with the deployment of RAMAN
amplifiers and the application of optical amplifiers.

Several technical reports have been published on failure mode analysis, life-time estimation
by accelerated aging tests, and other issues for passive optical components.

The long-term reliability for passive optical components is generally evaluated by accelerated
aging tests such as a high temperature test, a damp heat test and a temperature cycling test.
These tests are standardized and are included in reliability qualification test documents

Although the failure mode for passive optical components under high power canditior s has
not been clarified, one technical report was published for specific passive optica, .on ncaents
(IEC/TR 62627-03-02), and a technical report on high power reliability testing for mtal doped
fibre plug-style optical attenuators was proposed.

This technical report is prepared based on the knowledge contained within \"ese two technical
reports.
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FIBRE OPTIC INTERCONECTING DEVICES
AND PASSIVE COMPONENTS -

Part 03-04: Reliability —
Guideline for high power reliability of passive optical components

1 Scope

This part of IEC 62627, which is a technical report, is a guideline for a procedure to evoluate
the reliability of passive optical components under high power conditions. This guiGrlino is
one example to which the test results of IEC/TR 62627-03-02 and IEC/TR 62677-C3-0. may

apply.

2 Normative references

The following documents, in whole or in part, are normatively referercad 1.>7this document and
are indispensable for its application. For dated references, only the ediion cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 60825-1, Safety of laser products — Part 1: Equipinen. cla ;sification and requirements

IEC 61300-2-14, Fibre optic interconnecting devi.es a*d passive components — Basic test
and measurement procedures — Part 2-14: Tests — Hio 1 optical power

IEC 61300-3-35, Fibre optic interconnecting deices and passive components — Basic test
and measurement procedures — Part 3-Sh.-.=xaminations and measurements — Fibre optic
endface visual and automated inspect.cn

IEC/TR 62627-03-02, Fibre optic in.rrconnecting devices and passive components — Part 03-
02: Reliability — Report of«hich power transmission test of specified passive optical
components

IEC/TR 62627-03-03, FiLre optic interconnecting devices and passive components — Part 03-
03: Reliability — Renort n nigh-power reliability for metal-doped fibre optical plug-style optical
attenuators

3 Gener:s ivformation

IEC/TR 52627-03-02 describes the return losses of metal doped fibre plug-style optical
atte nuatu.s degraded under high optical input power at around 2 W, and the fibre in the
ierruler of in-line optical isolators breaking and causing isolation failure. The thermal
~imuiation estimated that the maximum temperature for metal doped fibre plug-style optical
at.enuators and in-line optical isolators could reach several hundred degrees Celsius. It was
estimated that the return loss degradation for metal doped fibre plug-style optical attenuators
was caused by fibre withdrawal from the ferrule surface due to the thermal stress following a
rise in temperature. It was believed that the optical isolator fibre breaks were caused by the
stress created by the differences in thermal expansion coefficients of the materials from which
the parts were made.

Passive optical components are generally composed of several parts with different shapes
and materials. The typical failure mode under long-term operation is generally related to a
change of shape and optical path displacement due to the dislocation of fixing points for
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