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European foreword

The text of document 86B/4866/FDIS, future edition 4 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 IEC 61978-1:2024.

The following dates are fixed:

» latest date by which the document has to be implemented at national (dop) 2025-02-20
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2025-05-20
document have to be withdrawn

This document supersedes EN 61978-1:2014 and all of its amendments and corrigenda (if any).

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

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.

Endorsement notice

The text of the International Standard IEC 61978-1:2024 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 standard indicated:

IEC 60068 series NOTE Approved as EN 60068 series
IEC 60695-11-5 NOTE Approved as EN 60695-11-5
IEC 60793-2-50 NOTE Approved as EN IEC 60793-2-50
IEC 60869-1 NOTE Approved as EN IEC 60869-1
IEC 60974 series NOTE Approved as EN IEC 60974 series
IEC 61073-1 NOTE Approved as EN 61073-1

IEC 61300-1 NOTE Approved as EN IEC 61300-1
IEC 61300-2 series NOTE Approved as EN 61300-2 series
IEC 61300-3 series NOTE Approved as EN 61300-3 series
IEC 61300-3-38 NOTE Approved as EN 61300-3-38

IEC 61753 series NOTE Approved as EN 61753 series
IEC 61754 series NOTE Approved as EN 61754 series
IEC 61754-4 NOTE Approved as EN IEC 61754-4
IEC 61754-13 NOTE Approved as EN 61754-13

IEC 61754-15 NOTE Approved as EN 61754-15
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments)
applies.

NOTE 1 Where an International Publication has been modified by common maodifications, 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.cencenelec.eu.

Publication Year Title EN/HD Year

IEC 60027 series Letters symbols to be used in electrical EN IEC 60027 series
technology

IEC 60050-731 - International Electrotechnical Vocabulary - - -

Chapter 731: Optical fibre communication

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

IEC 61300 series Fibre optic interconnecting devices and EN IEC 61300 series
passive components - Basic test and
measurement procedures

IEC 61753 series Fibre optic interconnecting devices and EN IEC 61753 series
passive components - Performance
standard

IEC/TR 61930 - Fibre optic graphical symbology - -

IEC 62005 series Reliability of fibre optic interconnecting EN IEC 62005 series
devices and passive components

IEC/TS 62627-09 - Fibre optic interconnecting devices and - -

passive components - Vocabulary for
passive optical devices

ISO 129-1 - Technical product documentation (TPD) - EN ISO 129-1 -
Presentation of dimensions and tolerances
- Part 1: General principles

ISO 1101 - Geometrical product specifications (GPS)-  EN ISO 1101 -
Geometrical tolerancing - Tolerances of
form, orientation, location and run-out

ISO 8601-1 - Date and time - Representations for - -
information interchange - Part 1: Basic
rules


https://www.cencenelec.eu/
https://standards.iteh.ai/catalog/standards/sist/8cd53580-8525-4e99-adc7-a7a3163493a9/sist-en-iec-61978-1-2024

SIST EN IEC 61978-1:2024

iTeh Standards
(https://standards.iteh.ai)
Document Preview

SIST EN IEC 61978-1:2024
https://standards.iteh.ai/catalog/standards/sist/8cd53580-8525-4e99-adc7-a7a3163493a9/sist-en-iec-61978-1-2024



https://standards.iteh.ai/catalog/standards/sist/8cd53580-8525-4e99-adc7-a7a3163493a9/sist-en-iec-61978-1-2024

IEC 61978-1

Edition 4.0 2024-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour

inside
Fibre optic interconnecting devices and passive components — Fibre optic
passive chromatic dispersion compensators —
Part 1: Generic specification
Dispositifs d'interconnexion et composants passifs fibroniques —
Compensateurs de dispersion chromatique passifs fibroniques —
Partie 1 : Spécification générique
INTERNATIONAL
ELECTROTECHNICAL
COMMISSION
COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE
ICS 33.180.01 ISBN 978-2-8322-8702-6

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://standards.iteh.ai/catalog/standards/sist/8cd53580-8525-4e99-adc7-a7a3163493a9/sist-en-iec-61978-1-2024

-2- IEC 61978-1:2024 © |IEC 2024

CONTENTS

FOREWORD ...ttt ettt et et et et ettt e et e et e et e et e et a e anns 4
1 S oo o 1= Y S 6
2 NOrmMative referENCES ... e 6
3 Terms and definitions ... 7
3.1 1070] 4] oToT 0 1=Y 1 A (=1 o 12 PP 7
3.2 P erformanCe ermMS o 8

4 REQUITEMENTS .ot 10
4.1 ClasSifiCatioN .. e 10
4.1.1 GBNEIAL .. 10
4.1.2 TECNNOIOGY et 11
4.1.3 74 1= 11
414 Wavelength band.........ooii e 11
4.1.5 Application of PDCSs and their suitable technologies ..............coccociiiiin. 11
4.1.6 INEEITACE STY IO i e 12

4.2 DOCUMENTAtION .. e 12
4.2.1 SYMDOIS e 12
4.2.2 DT = 1] o 1 PP 12
4.2.3 Tests and measuremMents. .. ... 12
4.2.4 LIS =1 Lo P 13
4.2.5 INSTrUCHIONS fOr USE .. ouiie e 13

4.3 Standardisation SYSTEM .. ... 13
4.3.1 Interface standards....... ..o 13
4.3.2 Performance standards...........oooiiiiiii e 13
4.3.3 Reliability standards .........ccooiiniiiii 13

4.4 Design and CONSITUCTION .. ... oo 14
4.41 MatErialS .o 14
4.4.2 LA o T 0 =T = L o 14

4.5 L@ U = 1 PP 14
4.6 Performance requiremMents ... ... 14
4.7 Identification and Marking ..o 14
4.7.1 GBNEIAL .. 14
4.7.2 Component Marking.......ooou i 14
4.7.3 Package Marking ..o 15

4.8 P aCKAGING et 15
4.9 Storage CONAIIONS ... 15
440 SaAT Y ciiii i 15
Annex A (informative) Example of dispersion compensating fibre (DCF) technologies.......... 16
Annex B (informative) Example of fibre Bragg grating (FBG) technologies .........c...cc.ccoeeeenee. 18
Annex C (informative) Example of virtually imaged phased array (VIPA) technologies ......... 20
Annex D (informative) Example of GT etalon technologies ..........c.coovviiiiiiiiiiiciieee, 22
Annex E (informative) Technology dependent characteristics of PCDCs ........c..ccoiviiiiiieannes 23
Annex F (informative) Example of interface style ... 24
710 [T Yo = o1 2 V78 25

Figure A.1 — Chromatic dispersion in a standard single-mode optical fibre (SMF) ................. 16


https://standards.iteh.ai/catalog/standards/sist/8cd53580-8525-4e99-adc7-a7a3163493a9/sist-en-iec-61978-1-2024

IEC 61978-1:2024 © |IEC 2024 -3-

Figure A.2 — Calculated contour for different dispersion at the wavelength of 1,55 um

[CD(A:1,55 um)] for a step index core fibre ... 17
Figure A.3 — Examples of refractive index profile used in DCF ... 17
Figure B.1 — lllustration of the use of a chirped fibre Bragg grating for chromatic

diSPersion COMPENSAtION ... e e 18
Figure B.2 — Expanded view over 10 nm of the insertion loss (attenuation) spectrum of

= g TO 1L ot F= LT L= I o =T P 19
Figure C.1 — Structure of virtually imaged phased array (VIPA) ..., 20
Figure C.2 — Detailed light path and mechanism of generating chromatic dispersion............. 21
Figure D.1 — Gires-Tournois €talon .........oouiiiiiiii e 22
Figure F.1 — Examples of interface style for fibre optic PCDCS ......covviiiiiiiiiiee, 24
Table 1 — Example of a typical fibre optic PDCS classification ...............ccccoooiiiiiiiinnn, 11
Table 2 — Application, channel numbers, passband and technologies of PDCSs ................... 12

Table E.1 — Summary of technology dependent characteristics of PCDCs............cccvvviviennnnn. 23


https://standards.iteh.ai/catalog/standards/sist/8cd53580-8525-4e99-adc7-a7a3163493a9/sist-en-iec-61978-1-2024

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 61978-1:2024 © |IEC 2024

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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

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

This fourth edition cancels and replaces the third edition published in 2014. This edition
constitutes a technical revision.

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

a) harmonization of terms and definitions with IEC TS 62627-09;

b) change of Clause 4 regarding requirements.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86B/4866/FDIS 86B/4901/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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 document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this document using a colour printer.
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