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Foreword

The text of document 86B/3639/CDV, future edition 3 of IEC 61978-1, prepared by SC 86B "Fibre
optic interconnecting devices and passive components" of IEC/TC 86 "Fibre optics" was submitted to
the IEC-CENELEC parallel vote and approved by CENELEC as EN 61978-1:2014.

The following dates are fixed:

¢ latest date by which the document has to be (dop) 2015-03-27
implemented at national level by
publication of an identical national
standard or by endorsement

e latest date by which the national (dow) 2017-06-27
standards conflicting with the
document have to be withdrawn

This document supersedes EN 61978-1:2010.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such
patent rights.

Endorsement notice

The text of the International Standard IEC 61978-1:2014 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 60068 Series NOTE Harmonized as EN 60068 Series.
IEC 60869-1 NOTE Harmonized as EN 60869-1.

IEC 60874 Series NOTE Harmonized as EN 60874 Series.
IEC 60974 Series NOTE Harmonized as EN 60974 Series.
IEC 61073-1 NOTE Harmonized as EN 61073-1.

IEC 61300-1 NOTE Harmonized as EN 61300-1.

IEC 61300-2 Series NOTE Harmonized as EN 61300-2 Series.
IEC 61300-3 Series NOTE Harmonized as EN 61300-3 Series.
IEC 61753 Series  NOTE Harmonized as EN 61753 Series.
IEC 61754 Series NOTE Harmonized as EN 61754 Series.
IEC 61754-4 NOTE Harmonized as EN 61754-4.

IEC 61754-13 NOTE Harmonized as EN 61754-13.

IEC 61754-15 NOTE Harmonized as EN 61754-15.

IEC 62005 Series NOTE Harmonized as EN 62005 Series.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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

NOTE 1 When an International Publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu

Publication Year Title EN/HD Year

IEC 60027 series Letter symbols to be used in electrical - -
technology

IEC 60050-731 - International Electrotechnical Vocabulary - -

(IEV) - Chapter 731: Optical fibre
communication

IEC 60617 series - Standard data element types with - -
associated classification scheme for
electric components

IEC 60695-11-5 - Fire hazard testing - Part 11-5: Test flames EN 60695-11-5
- Needle-flame test method - Apparatus,
confirmatory test arrangement and
guidance

IEC 60793-2-50 2012  Optical fibres - Part 2-50: Product EN 60793-2-50 2013
specifications - Sectional specification for
class B single-mode fibres

IEC 60825 series - Radiation safety of laser products, EN 60825 series -
equipment classification, requirements and
user's guide

IEC 61300 series Fibre optic interconnecting devices and EN 61300 series -

passive components - Basic test and
measurement procedures
IEC 61300-3-38 - Fibre optic interconnecting devices and EN 61300-3-38 -
passive components - Basic test and
measurement procedures - Part 3-
38:Examinations and measurements -
Group delay, chromatic dispersion and
phase ripple
IEC Guide 102 - Electronic components - Specification - -
structures for quality assessment
(Qualification approval and capability
approval)
ISO 129-1 - Technical drawings - Indication of - -
dimensions and tolerances - Part 1:
General principles
ISO 286-1 - Geometrical product specifications (GPS) — EN ISO 286-1
ISO coding system for tolerances on linear
sizes — Part 1: Basis of tolerances,
deviations and fits
ISO 1101 - Geometrical Product Specifications (GPS) - -
— Geometrical tolerancing — Tolerances of
form, orientation, location and run-out
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ISO 8601 - Data elements and interchange formats - -

Information interchange - Representation
of dates and times
IEC/TR 61930 - Fibre optic graphical symbology -



IEC 61978-1:2014-05(en)

This is a free page sarﬁ)le. Access the full version online.
I.S. EN 61978-1:201

IEC 61978-1

Edition 3.0 2014-05

INTERNATIONAL
STANDARD

colour
inside

Fibre optic interconnecting devices and passive components — Fibre optic
passive chromatic dispersion compensators —
Part 1: Generic specification




This is a free pa%e sarﬁale. Access the full version online.
I.S. E

61978-1:201

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 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

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@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 corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

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
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 14
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 55 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

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: csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

This is a free pa%e saerJIe. Access the full version online.
I.S. E

61978-1:201

IEC 61978-1

Edition 3.0 2014-05

INTERNATIONAL
STANDARD

colour
inside
Fibre optic interconnecting devices and passive components — Fibre optic
passive chromatic dispersion compensators —
Part 1: Generic specification
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION PRICE CODE U
ICS 33.180.01 ISBN 978-2-8322-1583-8

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

® Registered trademark of the International Electrotechnical Commission



This is a free pa%e sarﬁale. Access the full version online.
I.S. E -

61978-1:201

-2 - IEC 61978-1:2014 © IEC 2014

CONTENTS
FOREW O R DD ... ittt ettt e e e et e e e e e e e e aaaas 4
1 S ToTo] o1 PN 6
2 NOIMAtIVE FEIEIENCES ..o e 6
3 Terms and definitioNs ... 7
3.1 L= T [ (=Y o 0 1= 7
3.2 COMPONENE LM ot e 7
3.3 Performance Parameter ..........iiiiiii e 8
4 R QUITEM NS L. e e e 10
4.1 LT 1= - | PPN 10
4.2 ClasSIfiCatiON .. s 10
4.2.1 LT 1= - T PP 10
4.2.2 I8/ o= 3PP 10
4.2.3 S 4 - PP 11
4.2.4 2= 1= Y 1 P 12
425 Normative reference extensions .........ccooiiiiiii i 12
4.3 DOCUMENTATION ... e 13
4.3.1 SYMIDOIS e 13
4.3.2 Specification SYStemM ... ..o 13
4.3.3 0= T o Vo S 14
4.3.4 Tests and MeasSUrEMENTS ... ... 15
4.3.5 Test data Sheets ..o 15
4.3.6 INSErUCTIONS fOr USE . oniiiii e 15
4.4 Standardization SYStEM .. ... 15
4.4.1 Performance standards..........ccooiiiiiiiii e 15
4.4.2 Reliability standards ... 16
443 LN = o 1T ] 41 o 16
4.5 Design and CONSITUCTION . .. ....ii e 18
4.5.1 = L= = 1< S 18
4.5.2 W OrKmMaNSIP .. 18
4.6 PerfOrMaNCE ... 18
4.7 Identification and Marking .........cooiiiii 18
4.7.1 GBNETAl e 18
4.7.2 Variant identification number ... 18
4.7.3 Component Marking ... ... e 19
4.7.4 Package mMarking ... 19
4.8 = Vo] €= T |1 T [ 19
4.9 Storage CONAItIONS . ... 20
40 SaA Y it e 20
Annex A (informative) Example of dispersion compensating fibre (DCF) technologies.......... 21
Annex B (informative) Example of fibre Bragg grating (FBG) technologies ...........c..cceuenne.. 23
Annex C (informative) Example of virtually imaged phased array (VIPA) technologies ......... 25
Annex D (informative) Example of GT etalon technologies ..........ccoooviiiiiiiiiiiii e 27
Annex E (informative) Technology dependent characteristics of PCDCs ............cccovvvviennnn. 28

L] o 10 Yo = Y o1 2 1728 PP 29



This is a free pa%e sanﬂale. Access the full version online.
I.S.EN 6 -

1978-1:201

IEC 61978-1:2014 © IEC 2014 -3-

Figure 1 — Standards currently under preparation ..o 17
Figure A.1 — Chromatic dispersion in a standard single-mode optical fibre (SMF) ................. 21
Figure A.2 — Calculated contour for different dispersion at the wavelength of 1,55 um
(CD(X:1,55 um)) for a step index core fibre ..., 22
Figure A.3 — Examples of refractive index profile used in DCF ...........coooiiiiiiiiiiieee, 22
Figure B.1 — lllustration of the use of a chirped fibre Bragg grating for chromatic

diSPersion COMPENSAtION ... e e 23
Figure B.2 — Expanded view over 10 nm of the insertion loss spectrum of a multi-

Lo o F= YT 0 1= I i = N 24
Figure C.1 — Structure of virtually imaged phased array (VIPA).......ccooiiiiiii e, 25
Figure C.2 — Detailed light path and mechanism of generating chromatic dispersion............ 26
Figure D.1 — Gires-Tournois €talon ... 27
Table 1 — Types of passive chromatic dispersion compensators ............c.ccoeveiiiiiiiiiiieeneeennen. 11
Table 2 — Three-level IEC specification structure ..., 13
Table 3 — Standards interlink matrixX....... ..o e 17
Table 4 — Quality aSSUIranCe OPLIONS .. ...t e 18

Table E.1 — Summary of technology dependent characteristics of PCDCs............ccccovennnnnnn. 28



1)

9)

This is a free pa%e sanﬂale. Access the full version online.
I.S. EN 61978-1:201

-4 - IEC 61978-1:2014 © IEC 2014

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS - FIBRE OPTIC PASSIVE
CHROMATIC DISPERSION COMPENSATORS -

Part 1: Generic specification

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, 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.

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.

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.

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.

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.

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

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.

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.

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.

International Standard IEC 61978-1 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This third edition cancels and replaces the second edition, published in 2009, and constitutes
a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) introduction of new terms and definitions;

b) revision of classifications;

c) addition of Annex E.
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The text of this standard is based on the following documents:

CDV Report on voting
86B/3639/CDV 86B/3710/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.

A list of all parts in the IEC 61978 series, published under the general title Fibre optic
interconnecting devices and passive components — Fibre optic passive chromatic dispersion
compensators, can be found on the IEC website.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this publication may be issued at a later date.

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 publication using a
colour printer.
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS - FIBRE OPTIC PASSIVE
CHROMATIC DISPERSION COMPENSATORS -

Part 1: Generic specification

1 Scope

This part of IEC 61978 applies to fibre optic passive chromatic dispersion compensators, all
exhibiting the following features:

— they are optically passive;

— they have an optical input and an optical output for transmitting optical power;

— the ports are optical fibres or optical fibre connectors;

— they are wavelength sensitive;

— they may be polarization sensitive.

This standard establishes uniform requirements for the passive chromatic dispersion
compensator.

2 Normative references

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

IEC 60027 (all parts), Letter symbols to be used in electrical technology

IEC 60050-731, International Electrotechnical Vocabulary — Chapter 731: Optical fibre
communication

IEC 60617 (all parts), Graphical symbols for diagrams

IEC 60695-11-5, Fire hazard testing — Part 11-5: Test flames — Needle-flame test method —
Apparatus, confirmatory test arrangement and guidance

IEC 60793-2-50:2012, Optical fibres — Part 2-50: Product specifications — Sectional
specification for class B single-mode fibres

IEC 60825 (all parts), Safety of laser products

IEC 61300 (all parts), Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures

IEC 61300-3-38, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-38: Examinations and measurements — Group delay,
chromatic dispersion and phase ripple

IEC TR 61930, Fibre optic graphical symbology
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