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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 3: Modulator-integrated laser diode transmitters
for-2,5-Gbit/s-te 40-Gbit/s fibre optic transmission systems

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatio

may participate in this preparatory work. Internatlonal governmental 3
with the IEC also partlmpate in this preparatlon IEC collaborat

2) The formal decisions or agreements of IEC on technical matiers express, a

3) IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonable effqQrts \ t re that the technical content of IEC
Publications is accurate, IEC cannot be hetd™>responsible fox the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote internatiopal uniformity, IE§ NationaNCowmmittees undertake to apply IEC Publications
transparently to the maximu. nt gossible Ix thel ional gnd regional publications. Any divergence between

any IEC Publication and the cqrresp@nding natiornal or regionél publication shall be clearly indicated in the latter.

, employees, servants or agents including individual experts and
FC National Committees for any personal injury, property damage or

rights. IEC sha not be\held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change has
been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 62149-3 has been prepared by subcommittee 86C: Fibre optic
systems and active devices, of IEC technical committee 86: Fibre optics.

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

This edition includes the following significant technical changes with respect to the previous
edition: updates of the title, scope, normative references and performance test tables.

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

FDIS Report on voting
86C/1666/FDIS 86C/1676/RVD

The committee has decided that the centehis<Q S remain unchanged until the
stability date indicated on the IEC website unde R .iec.ch" in the data related to

e reconfirmed,
e withdrawn,

e replaced by a revis ithen, o

e amended. Q
N

IMPORTANT -
that it contai

inside'/logo on the cover page of this publication indicates
h are considered to be useful for the correct understanding
herefore print this document using a colour printer.

The contents of cgrrigendum of February 2021 have been included in this copy.
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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-2.6-Gbit/sto-40-Gbit/s—multi-channel 40 Gbit/s optical telecommunication systems.

This document is applicable for on-off keying format.
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

Part 3: Modulator-integrated laser diode transmitters
for-2,5-Gbit/s-te 40-Gbit/s fibre optic transmission systems

1 Scope

optical modulators monolithically integrated with laser diodes for
channel 40 Gbit/s fibre optic transmission systems. This—pe
definition of the product performance requrrements together with a

performance document's requirements. This document isZoy
format.

A product that has been shown to meet all the requi
declared as compliant with the performance sta
quality assurance program.

2 Normative references

of temperature

IEC 60068-2-27,-Basic Environmental testing—precedures — Part 2-27: Tests — Test Ea and
guidance: Shock

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 60749-7, Semiconductor devices — Mechanical and climatic test methods — Part 7: Internal
moisture content measurement and the analysis of other residual gases

IEC 60749-26, Semiconductor devices — Mechanical and climatic test methods — Part 26:
Electrostatic discharge (ESD) sensitivity testing — Human body model (HBM)

IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements

IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements
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IEC 61300-2-4, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-4: Tests — Fibre or cable retention

IEC 62007-1, Semiconductor optoelectronic devices for fibre optic system applications — Part 1:
Specification template for essential ratings and characteristics

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

ITU-T Recommendation G.694.1, Spectral grids for WDM applications: DWDM frequency grid

ITU-T Recommendation G.957, Optical interfaces for equipments and sy relating to the

synchronous digital hierarchy

MIL-STD-883-1, U.S. Department of Defense — Test method stan@ qtal test

methods for microcircuits, Part 1: Test methods 1000-1999

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organizatio

may participate in this preparatory work. Internatlonal governmental 3
with the IEC also partlmpate in this preparatlon IEC collaborat

2) The formal decisions or agreements of IEC on technical matiers express, a

3) IEC Publications have the form of recom and are accepted by IEC National
Committees in that sense. While all reasonable effqQrts \ re that the technical content of IEC
Publications is accurate, IEC cannot be hetd™>responsible fox the way in which they are used or for any
misinterpretation by any end user.
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transparently to the maximu. nt gossible Ix thel ional gnd regional publications. Any divergence between

any IEC Publication and the cqrresp@nding natiornal or regiondl publication shall be clearly indicated in the latter.

, employees, servants or agents including individual experts and
FC National Committees for any personal injury, property damage or

rights. IEC sha not be\held responsible for identifying any or all such patent rights.

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

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

This edition includes the following significant technical changes with respect to the previous
edition: updates of the title, scope, normative references and performance test tables.

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

FDIS Report on voting
86C/1666/FDIS 86C/1676/RVD

Full information on the voting for the approval of this International Standard can be found in the
report on voting indicated in the above table.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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 "http://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.

The contents of the corrigendum of February 2021 have been incl

O
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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 format.
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FIBRE OPTIC ACTIVE COMPONENTS AND DEVICES -
PERFORMANCE STANDARDS -

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

1 Scope

optical modulators monolithically integrated with laser diodes fo
transmission systems. This document contains a definition of th

is applicable for on-off keying format.

A product that has been shown to meet all the requirg
declared as compliant with the performance standa
assurance program.

2 Normative references

The following documents are referred tq in t

ext IR
constitutes requirements of this decument.

For undated references, adition ~of
amendments) applies.

eferences, only the edition cited applies.
referenced document (including any

IEC 60068-2-1, @on at’2-1: Tests — Test A: Cold

gs-"Part 2-2: Tests — Test B: Dry heat

IEC 60068-2¢6, E q esting — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-27 N pnmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-78, Environmental testing — Part 2-78: Tests — Test Cab: Damp heat, steady state

IEC 60749-7, Semiconductor devices — Mechanical and climatic test methods — Part 7: Internal
moisture content measurement and the analysis of other residual gases

IEC 60749-26, Semiconductor devices — Mechanical and climatic test methods — Part 26:
Electrostatic discharge (ESD) sensitivity testing — Human body model (HBM)

IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements
IEC 60950-1, Information technology equipment — Safety — Part 1: General requirements

IEC 61300-2-4, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-4: Tests — Fibre or cable retention
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IEC 62007-1, Semiconductor optoelectronic devices for fibre optic system applications — Part 1:
Specification template for essential ratings and characteristics

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

ITU-T Recommendation G.694.1, Spectral grids for WDM applications: DWDM frequency grid

ITU-T Recommendation G.957, Optical interfaces for equipments and systems relating to the
synchronous digital hierarchy

MIL-STD-883-1, U.S. Department of Defense — Test method standard - ironmental test
methods for microcircuits, Part 1: Test methods 1000-1999
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1)

8)

9)

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

COMPOSANTS ET DISPOSITIFS ACTIFS FIBRONIQUES -
NORMES DE PERFORMANCES -

Partie 3: Emetteurs a diodes laser a modulateur intégré
pour systéemes de transmission fibroniques 40 Gbit/s

AVANT-PROPOS

I'électricité et de I'électronique. A cet effet, '|EC — entre autres activité i iaternationales,
des Spécifications techniques, des Rapports techniques, des Spécificatiohs accessibles ic (PAS) et des

travaux desquels tout Comité national intéressé par le su;et ité \pe actici Les organisations
|nternat|ona|es gouvernementales et non gouvernementales P ison ’ , partjcipent également aux

Les Publications de 'lEC se présentent sou
comme telles par les Comités nationaux de

Dans le but d'encourager [
mesure possible, a applique

ité et, dans certains secteurs, acceédent aux marques de
ucun des services effectués par les organismes de certification

L'attention est attirée_gur les références normatives citées dans cette publication. L'utilisation de publications
référencées est obligatoire pour une application correcte de la présente publication.

L’attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I'objet
de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de
brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 62149-3 a été établie par le sous-comité 86C: Systémes et
dispositifs actifs a fibres optiques, du comité d'études 86 de I'lEC: Fibres optiques.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2014. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente: mise a jour du titre, du domaine d’application, des références normatives et des
tableaux des essais de performance.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
86C/1666/FDIS 86C/1676/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une liste de toutes les parties de la série IEC 62149, publiées sous le titre général Composants
et dispositifs actifs fibroniques — Normes de performances, peut étre co r le site web
de I'lEC

indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" données yelatives au

document recherché. A cette date, le document sera

e reconduit,
e supprime,
e remplacé par une édition révisée, o

e amendé.

Le contenu du corrigendum de février 2024 considération dans cet exemplaire.

O
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INTRODUCTION

Les émetteurs fibroniques sont utilisés pour convertir les signaux électriques en signaux
optiques. Le présent document couvre la norme de performance relative aux modulateurs
optiques avec diodes laser intégrées de fagon monolithique, destinés a des systémes de
télécommunications optiques 40 Gbit/s. Le présent document s’applique au format de codage
binaire.
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COMPOSANTS ET DISPOSITIFS ACTIFS FIBRONIQUES -
NORMES DE PERFORMANCES -

Partie 3: Emetteurs a diodes laser a modulateur intégré
pour systémes de transmission fibroniques 40 Gbit/s

1 Domaine d’application

aux exigences de la norme de performance. Le présent decu eQt s
codage binaire.

I’édition citée s’appliq
référence s appl@

IEC 60068-2-1, Essa

IEC 6006 ‘environnement — Partie 2-6: Essais — Essai Fc: Vibrations
(sinusoidate

IEC 60068-2-14,
température

sais d’environnement — Partie 2-14: Essais — Essai N: Variation de

IEC 60068-2-27, Essais d’environnement — Partie 2-27: Essais — Essai Ea et guide: Chocs

IEC 60068-2-78, Essais d’environnement — Partie 2-78: Essais — Essai Cab: Chaleur humide,
essai continu

IEC 60749-7, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques et climatiques —
Partie 7: Mesure de la teneur en humidité interne et analyse des autres gaz résiduels

IEC 60749-26, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques et climatiques
— Partie 26: Essai de sensibilité aux décharges électrostatiques (DES) — Modeéele du corps
humain (HBM)
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IEC 60825-1, Sécurité des appareils a laser — Partie 1. Classification des matériels et
exigences

IEC 60950-1, Matériels de traitement de linformation — Sécurité — Partie 1. Exigences
générales

IEC 61300-2-4, Dispositifs d'interconnexion et composants passifs fibroniques — Procédures
fondamentales d'essais et de mesures — Partie 2-4: Essais — Rétention de la fibre ou du céble

IEC 62007-1, Dispositifs optoélectroniques a semiconducteurs pour application dans les
systemes a fibres optiques — Partie 1: Modéle de spécification relatif aux valeurs et
caractéristiques essentielles

IEC 62572-3, Composants et dispositifs actifs en fibres optiques — Norm
Modules laser utilisés pour les télécommunications

Recommandation UIT-T G.694.1, Grilles spectrales pour les af
répartition en longueur d’onde: grille dense DWDM

Recommandation UIT-T G.957, Interfaces optiques
relatifs a la hiérarchie numérique synchrone
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