IEC 62074-1:2025-06(en-fr)

IEC IEC 62074-1

®
®

Edition 3.0 2025-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Fibre optic interconnecting devices and passive components - Fibre optic WDM
devices -
Part 1: Generic specification

Dispositifs d’interconnexion et composants passifs fibroniques - Dispositifs
MRL fibroniques -
Partie 1: Spécification générique

ICS 33.180.01, 33.180.20 ISBN 978-2-8327-0497-4


https://www.stdhive.com/standards/iec-62074-1-ed-30-b2025-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2025 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 your local
IEC member National Committee for further information.

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 et
les microfilms, sans I'accord écrit de I'lEC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez
les coordonnées ci-aprées ou contactez le Comité national de I'lEC de votre pays de résidence.

IEC Secretariat

3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Tel.: +41 22 919 02 11
info@iec.ch
www.iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that pre ares 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. Ple~se n ks, sure that you have the
latest edition, a corrigendum or an amendment might have been published.

IEC publications search -
webstore.iec.ch/advsearchform

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replaced and withdrawn publications.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
once a month by email.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publicatic. .o
need further assistance, please contact the f,us’>.mel
Service Centre: sales@iec.ch.

A propos de I'lEC

IEC Products & Services Portal - products.iec.ch
Discover our no\ rerful search engine and read freely all the
publications prc iews, graphical symbols and the glossary.
With a susscriptio.: you will always have access to up to date
conment te.'orec to your needs.

Elec rope dia - www.electropedia.org

Ine werld's leading online dictionary on electrotechnology,
cont iining more than 22 500 terminological entries in English
anu French, with equivalent terms in 25 additional languages.
Also known as the International Electrotechnical Vocabulary
(IEV) online.

La Commission Electrotechnigue 'rerr ationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour t> it ce ui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publicaticrs IE™

Le contenu technique des nut.ications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendur. ou amendement peut avoir été publié.

Recherche ue pu licavons IEC -

webstore.iec..aa. searchform

La recherche ava. cée permet de trouver des publications
IEC en ui'isant différents criteres (numéro de référence,
te te, ~onité d'études, ...). Elle donne aussi des
infor nations sur les projets et les publications remplacées
< tretn “es.

.~C Just Published - webstore.iec.ch/justpublished
Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et une fois par mois par email.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-
nous: sales@iec.ch.

IEC Products & Services Portal - products.iec.ch
Découvrez notre puissant moteur de recherche et consultez
gratuitement tous les apercus des publications, symboles
graphiques et le glossaire. Avec un abonnement, vous aurez
toujours acces a un contenu a jour adapté a vos besoins.

Electropedia - www.electropedia.org

Le premier dictionnaire d'électrotechnologie en ligne au
monde, avec plus de 22 500 articles terminologiques en
anglais et en frangais, ainsi que les termes équivalents
dans 25 langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International (IEV) en ligne.

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.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://www.stdhive.com/standards/iec-62074-1-ed-30-b2025-pdf/

IEC 62074-1:2025 © IEC 2025

CONTENTS

O T T L 3 4
1 T oo o1 6
2 NOIMAtiVE TE I CES . o i 6
3 Terms and defiNitioNS ... 7
3.1 D BVICE LB M e e 7
3.2 P e OrMaAaNCE (BIMIS Lo e 8
4 R QUIT M NS .. e 25
4.1 ClasSIfiCAtioN ... 28
4.1.1 LT =Y = - | .25
4.1.2 TECNNOIOY .o 25
4.1.3 Port configuration ...... ..o 26
4.1.4 Wavelength (channel) spacing..........cocooiiiiiiiiii ....26
4.1.5 Internal StruCtUre ... ..o 26
4.1.6 Wavelength band ... ..o 27
4.1.7 Temperature CoONtrol... ... e 27
4.1.8 Interface Style. ... ..o 27
4.2 Documentation ... ... i e e 27
4.2.1 SYMDOIS . 27
4.2.2 D AWING S et T e 27
4.2.3 Tests and measurements. ... ..o 27
4.2.4 T eSSt FEPOIt e 28
4.2.5 INSTrUCTIONS TOF USE ...vvieii i e 28
4.3 Standardisation System ... 28
4.3.1 Interface standards ..........c..ouiiiiii 28
4.3.2 Performance standards......... ...l 28
4.3.3 Reliability standards..... oo 28
4.4 Design and CONSIrUCTION .. /.. 28
4.4.1 Materials .. e 28
4.4.2 W OrKMaNS NP .o 29
4.5 QUYL 29
4.6 P erformanCe Faqu Te MBN S . . e 29
4.7 Identificaticn @id Marking. ... 29
4.7.1 LT =Y o = | P 29
4.7.2 D EVICE 1 0ArKING e 29
4.7.23 Package marking ..o 29
4.8 P KA giNg . e e 30
4.9 Storage CoONAItIONS .. ..t 30
U A Y e e 30
/Anex A (informative) Transfer matrixX..... ..o 31
A1 LT =Y = - | 31
A.2 TrAN S O MIATTIX oo 31
A.3 Transfer matrix coeffiCient ... ..o 32
A.4 Logarithmic transfer matrix ... ... e 32

Annex B (informative) Specific performances of WDM devices for bidirectional
transmMission SYStemM (EXAMPIE) .. ...t i 34
B.1 (=T 1Y o TR 34
B.2 Definition of near-end isolation and near-end crosstalk.................cooviviiiiinnnnn, 35

1


https://www.stdhive.com/standards/iec-62074-1-ed-30-b2025-pdf/

IEC 62074-1:2025 © IEC 2025

Annex C (informative) Transfer matrix as applications of WDM devices (example).............. 36
CA1 LT a1 o 36
C.2 Wavelength muUipleXer ... 36
C.3 Wavelength demultipleXer. ... .o 37
C4 Wavelength multiplexer/demultipleXer.........oiiiiii 38
C.5 Wavelength roUter ... 39
C.6 Wavelength channel add/drop.......ooovviiiiiiiii e 40

Annex D (informative) Example of technology of thin film filter WDM devices..................... 42
D1 GBNEIAl .. 42
D.2 Thin film filter technology..... .o 42
D.3 Typical characteristics of thin film filter ... .43

Annex E (informative) Example of technology of fibre fused WDM devices ....................... <4
E.1 GBNEIAl .. 44
E.2 Typical characteristics of fibre fused WDM devices ...........c.oooviiiiiio i, 45

Annex F (informative) Example of arrayed waveguide grating (AWG) technolegy .............. 46
F.1 GENEIAl .. T 46
F.2 Typical characteristics of AWG. ... ... s e 46

Annex G (informative) Example of FBG filter technology.............c..im i, 48
G.1 General ... D 48
G.2  Typical characteristics of FBG filter ...........cccocoif il i 49

Annex H (informative) Example of interface style ............. ... 50

Bl OgrapP Y .. e 51

Figure 1 — lllustration of channel wavelength rang ..., 9

Figure 2 — lllustration of iNSertion 10SS ... 10

Figure 3 — lllustration of ripple ................ N A 10

Figure 4 — lllustration of channel insertio lass variation ... 11

Figure 5 — lllustration of isolationrwa ‘eiergth ..., 12

Figure 6 — lllustration of isolatior. wearelength range ..o, 13

Figure 7 — lllustration of adjacernt.channel isolation ..., 14

Figure 8 — lllustration of no>‘ad,acent channel isolation..................ooiiii e, 15

Figure 9 — lllustration of iraximum adjacent channel crosstalk...............cocooiiii . 16

Figure 10 — lllustrat.xn 0 maximum non-adjacent channel crosstalk ...................coiinne. 17

Figure 11 — lllvztration of a four-wavelength bidirectional system ..., 20

Figure 12 — llicstration of channel extinction ratio ..., 21

Figure 13 — Il :stration of free spectral range ... 22

Fiaur~ 1. — lllustration of polarization dependent centre wavelength (PDCW)..................... 23

igu 2 15 - lllustration of X dB bandwidth ... ... 25

Tigu.e A.1 — Example of a six-port device, with two input and four output ports................... 31

Figure A.2 — lllustration of transfer matrix coefficient................oo 32

Figure B.1 — Uni-directional and bi-directional transmission system application of a

T X 2 WDM EVICE ..t 34

Figure C.1 — Example of a wavelength multiplexer ..., 36

Figure C.2 — Example of a wavelength demultiplexer.............cooiiiiii e, 37

Figure C.3 — Example of a wavelength multiplexer/demultiplexer..............ccooiviiiiiiiiiininnns 38

2


https://www.stdhive.com/standards/iec-62074-1-ed-30-b2025-pdf/

IEC 62074-1:2025 © IEC 2025

Figure C.4 — Example of a wavelength router .......... oo, 39
Figure C.5 — Example of wavelength channel add/drop...........cccoooiiiiiiiiii, 40
Figure D.1 — Schematic configuration of a thin film filter WDM device ...............cocoooiiiiinnen. 42
Figure D.2 — Structure of multilayer thin film..... ..., 43
Figure D.3 — Typical characteristics of 1 510 nm and C-band WDM device using thin

filmM filter tECNNOIOGY ... e e 43
Figure E.1 — Structure of a fused bi-conical tapered 2x2 coupler ...........ccooiviiiiiiiiiiiiiiiienns 44
Figure E.2 — Typical scheme for a fused CoUpIer..........cooiiiiiiii i 45
Figure E.3 — Typical characteristics of a fibre fused WDM device ............cccoiiiiiiiiiiininnnn. 45
Figure F.1 — Basic configuration of AWG. ... .. ... 46
Figure F.2 — Example of AWG characteristics..........ccooiiiiiiiii 17
Figure G.1 — Usage of fibre Bragg grating filter............ooo i, 48
Figure G.2 — Function and mechanism of fibre Bragg grating ...................ocoo Ll ....48
Figure G.3 — Example of FBG filter characteristics.............ocoiiiiiiiiii 49
Figure H.1 — Example of interface style for WDM devices ......................... )\ WSRO 50
Table 1 — Example of a typical fibre optic WDM device classificaticn/.............oo. 26


https://www.stdhive.com/standards/iec-62074-1-ed-30-b2025-pdf/

1)

2)

3)

4)

5)

6)

7)

8)

9)

IEC 62074-1:2025 © IEC 2025

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Fibre optic interconnecting devices and passive components -
Fibre optic WDM devices -
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 interna.’ onal
co-operation on all questions concerning standardization in the electrical and electronic fields. To this «nd <d
in addition to other activities, IEC publishes International Standards, Technical Specifications, Technica' Re orts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s), Tueir
preparation is entrusted to technical committees; any IEC National Committee interested in the < ‘kjec: deint with
may participate in this preparatory work. International, governmental and non-governmental orgarii.ations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Orgcnization for
Standardization (ISO) in accordance with conditions determined by agreement between the t /0 organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as nossi ', an international
consensus of opinion on the relevant subjects since each technical committee has .-pres: ntation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use a: - are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure thc* tke technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in whicn they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Commiiices .ndertake to apply IEC Publications
transparently to the maximum extent possible in their national axd re nion< | publications. Any divergence between
any IEC Publication and the corresponding national or regior al pchlicc**un shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Inde enuent certification bodies provide conformity
assessment services and, in some areas, access to |[EC 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, ~mp'oyecs, servants or agents including individual experts and
members of its technical committees and IEC Nctic> | Committees for any personal injury, property damage or
other damage of any nature whatsoever *hethr direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicatior 1'se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative -efe.=nces cited in this publication. Use of the referenced publications is
indispensable for the correct appi.2atic n of this publication.

IEC draws attention to the | osuibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no pc.itic * ccacerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the ¢ ate of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to imu..me: * this document. However, implementers are cautioned that this may not represent
the latest informatio.  whi:h may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held respc ~civle for identifying any or all such patent rights.

IEC 62074-1" as .veen prepared by subcommittee SC 86B: Fibre optic interconnecting devices
and passive. cemponents, of IEC technical committee 86: Fibre optics. It is an International
Standard.

Thic thiru edition cancels and replaces the second edition published in 2014. This edition
cunsticutes 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) simplified classification, documentation and standardization system in Clause 4, and moving

interface style to Annex H.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86B/5031/FDIS 86B/5074/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, avai.able
at www.iec.ch/members_experts/refdocs. The main document types developed by IET ae
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 62074 series, published under the general title ~ibre optic
interconnecting devices and passive components — Fibre optic WDM devices, ~an be found on
the IEC website.

The committee has decided that the contents of this document will remai.» unchanged until the
stability date indicated on the IEC website under webstore.iec.ci.in \he data related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.
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1 Scope

This part of IEC 62074 applies to fibre optic wavelength division multiplexing (WDM) devices.
These have all of the following general features:

o they are passive, in that they contain no optoelectronic or other transducing elements;
however they can use temperature control only to stabilize the device characteristics; they
exclude any optical switching functions;

o they have three or more ports for either the entry or exit of optical power, or both, and share
optical power among these ports in a predetermined fashion depending on the wavelength;

e the ports are optical fibres, or optical fibre connectors.
This document establishes uniform requirements for the following:

e optical, mechanical and environmental properties.
2 Normative references

The following documents are referred to in the text in such a way that some or &!! »f their content
constitutes requirements of this document. For dated references, only the e\'ition cited applies.
For undated references, the latest edition of the referenced documnent (including any
amendments) applies.

IEC 60050-731, International Electrotechnical Vocabulary ‘IEV) — Part 731: Optical fibre
communication (available at www.electropedia.org)

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

IEC 61753 (all parts), Fibre optic interconnecting devices and passive components -
Performance standard

IEC 62005 (all parts), Reliability of fibro.ogt: = interconnecting devices and passive components

IEC TS 62627-09:2016, Fibre cop‘ic Iinterconnecting devices and passive components —
Vocabulary for passive optical.de ‘ices

ISO 129-1, Technical rrol ict documentation (TPD) — Presentation of dimensions and
tolerances — Part 1: Genoral principles

ISO 286-1, Geometriva product specifications (GPS) — ISO code system for tolerances on
linear sizes — "t 1: Basis of tolerances, deviations and fits

ISO 1101, Gueometrical product specifications (GPS) — Geometrical tolerancing — Tolerances of
form, ot’entation, location and run-out

170 ¢501-1, Date and time — Representations for information interchange — Part 1: Basic rules
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