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European foreword

The text of document 86C/1839/CDV, future edition 4 of IEC 62149-3, prepared by SC 86C "Fibre
optic systems and active devices" of IEC/TC 86 "Fibre optics" was submitted to the IEC-CENELEC
parallel vote and approved by CENELEC as EN IEC 62149-3:2023.

The following dates are fixed:

+ latest date by which the document has to be implemented at national (dop) 2024-05-23
level by publication of an identical national standard or by endorsement

+ latest date by which the national standards conflicting with the (dow) 2026-08-23
document have to be withdrawn

This document supersedes EN IEC 62149-3:2020 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 62149-3:2023 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 60793 (series) NOTE Approved as EN IEC 60793 (series)
IEC 60825 (series) NOTE Approved as EN 60825 (series)

IEC 60874 (series) NOTE Approved as EN 60874 (series)

IEC 61280 (series) NOTE Approved as EN IEC 61280 (series)
IEC 62007-2 NOTE Approved as EN 62007-2
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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 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.cencenelec.eu.
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Semiconductor devices - Mechanical and
climatic test methods - Part 7: Internal
moisture content measurement and the
analysis of other residual gases

Semiconductor devices - Mechanical and
climatic test methods - Part 26:
Electrostatic discharge (ESD) sensitivity
testing - Human body model (HBM)

Safety of laser products - Part 1:
Equipment classification and requirements

Information technology equipment - Safety
- Part 1: General requirements

Fibre optic interconnecting devices and
passive components - Basic test and
measurement procedures - Part 2-4: Tests
- Fibre or cable retention

Semiconductor optoelectronic devices for
fibre optic system applications - Part 1:
Specification template for essential ratings
and characteristics
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IEC 62149-1 - Fibre optic active components and devices EN 62149-1
- Performance standards - Part 1: General
and guidance

IEC 62572-3 - Fibre optic active components and devices EN 62572-3
- Reliability standards - Part 3: Laser
modules used for telecommunication

ITU-T - Spectral grids for WDM applications: -
Recommendation DWDM frequency grid

G.694.1

ITU-T - Optical interfaces for equipment and -
Recommendation systems relating to the synchronous digital
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MIL-STD-883-1 - U.S. Department of Defense - Test method -

standard - Environmental test methods for
microcircuits, Part 1: Test methods 1000-
1999



IEC 62149-3

Edition 4.0 2023-07

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Fibre optic active components and devices — Performance standards —
Part 3: Modulator-integrated laser diode transmitters for 40-Gbit/s fibre optic
transmission systems

Composants et dispositifs actifs fibroniques — Normes de performances —
Partie 3: Emetteurs a diodes laser 3 modulateur intégré pour systémes de
transmission fibroniques 40 Gbit/s

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 33.180.20 ISBN 978-2-8322-7189-6

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



-2- IEC 62149-3:2023 © |IEC 2023

CONTENTS
O T T 1 I PP 3
LN I 2 1 1 L O 1 PN 5
1 1T o 1= S 6
2 NOrMative referENCES .. o 6
3  Terms, definitions and abbreviated terms ... 7
3.1 Terms and definifioNS .. ..o 7
3.2 AbDbreviated termMS ... .. 7
4 ProdUCT ParamEters .. .o 7
4.1 Absolute lImiting ratings ... ..o 7
4.2 Operating ENVIFONMENT. .. ... e 8
4.3 Functional specification..........co.oiii 8
4.4 [ 1= T | = T 41 10
S T =Y. {1 o N 10
5.1 LT =Y o= ¥ S 10
5.2 Characterization teSting ........oii i 10
5.3 Performance teStiNg ... oo i 12
6 Environmental specifications ........c...oooiiii 14
6.1 General Safety .o 14
6.2 L aS eI SAT Y Lottt 14
BB O G AP Y e e 15
Figure 1 — Schematic diagram of a modulator-integrated laser diode transmitter................... 10
Table 1 — Absolute limiting ratings ... e 8
Table 2 — Operating eNVIFONMENT ... ... e 8
Table 3 — Operating conditions for functional specification..............c..coooiiiii 8
Table 4 — Functional specCification ............oiiiii i 9
Table 5 — Characterization tests ... e 11
Table 6 — Performance test plan ... e 12

Table 7 — Recommended performance test failure criteria............cc.coooiiiiiii i, 13



IEC 62149-3:2023 © |IEC 2023 -3-

1)

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 3: Modulator-integrated laser diode transmitters
for 40-Gbit/s fibre optic transmission systems

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 62149-3 has been prepared by subcommittee 86C: Fibre optic systems and active devices,
of IEC technical committee 86: Fibre optics. It is an International Standard.

This fourth edition cancels and replaces the third edition published in 2020. This edition
constitutes a technical revision.

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

a) specification of pull force for fibre pull test in Table 6 according to fibre type;

b) change of symbol for kink free radiant power in Table 4 and Table 5;

c) replacement of undefined symbols in Table 7;

d) addition of IEC 62149-1 as a normative reference.



-4 - IEC 62149-3:2023 © |IEC 2023

The text of this International Standard is based on the following documents:

Draft Report on voting

86C/1839/CDV 86C/1864/RVC

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 62149 series, published under the general title Fibre optic active
components and devices — Performance standards, 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,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

Fibre optic transmitters are used to convert electrical signals into optical signals. This document
covers the performance standard for optical modulators monolithically integrated with laser
diodes for 40 Gbit/s optical telecommunication systems. This document is applicable for on-off
keying formats.



