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Recommendation ITU-T G.653

Characteristics of a dispersion-shifted, single-mode optical fibre and cable

Summary

Recommendation ITU-T G.653 describes the geometrical, mechanical and transmission attributes of
a single-mode optical fibre and cable with zero-dispersion wavelength shifted into the 1550 nm
wavelength region. This is the latest revision of the Recommendation that was first created in 1988.

This revision removes jumper cable cut-off wavelength definition and adds Notes allowing higher
maximum cabled attenuation for short jumper cables.

History
Edition Recommendation Approval Study Group

1.0 ITU-T G.653 1988-11-25

20  ITU-T G.653 1993-03-12 XV

3.0  ITU-T G.653 1997-04-08 15

40  ITU-T G.653 2000-10-06 15

50  ITU-T G.653 2003-12-14 15

6.0 ITU-T G.653 2006-12-14 15

7.0  ITU-T G.653 2010-07-29 15

Documents
Document Sharing Hub
Copyright Intemational Telecommunication Union/ITU Telcommunication Sector Rec. ITU-T G.653 (07/2010) 1

Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T G.653 2010


http://www.avadocuments.com/doc/itu-t-g-653-2010
http://www.avadocuments.com/doc/itu-t-g-653-2010

FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and TEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain
mandatory provisions (to ensure, e.g., interoperability or applicability) and compliance with the
Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
other obligatory language such as "must" and the negative equivalents are used to express requirements. The
use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementers
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database at http://www.itu.int/ITU-T/ipr/.

© ITU 2010

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.

Documents
Rec. ITU-T G.653 (07/2010) Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T G.653 2010


http://www.itu.int/ITU-T/ipr/
http://www.avadocuments.com/doc/itu-t-g-653-2010
http://www.avadocuments.com/doc/itu-t-g-653-2010

CONTENTS

Page

1 N Tel0] oL USSP 1
2 RETCTEINCES. ... eiieeiiieeee ettt e et e e e e e e e ta e e eabeeebaeeeanaeesnreeas 1
3 DIETINTEIONS ..ottt sttt ettt ettt et e st et et e saeenbeenees 2
4 ADDTEVIATIONS. ...cevvieeiiiieciieeeieeeeiee et e et e et eeeteeeetaeesbaeesseeessseeesssaeesseeesseessseesnseens 2
5 FIDT@ QtITDULES .....eeveiieeee ettt ettt e e b 2
5.1 Mode field dIamMELer ..........coeiiiiiiiiiiiie e 2

5.2 Cladding dIAMELET .......cocueriiriiiiieiee ettt 2

53 COTe CONCENIIICILY ©TTOT ..c.uvieeeutieetinteeteniteste ettt ste et sttt ettt saeenaeeaees 2

54 NON-CITCUIATIEY ..vviiiiieiieeie ettt ettt e s eseesaneens 2

5.5 Cut-off Wavelength.........coooviiiiiiiieiccee s 3

5.6 Macrobending l0SS........cecviiriieiiieiiecie ettt 3

5.7 Material properties of the fIbre.........cccvveriieeiiiiieeee e 3

5.8 Refractive indeX profile.........cceeeiiiieiiiieiiieeeeeeeee e 4

5.9 Longitudinal uniformity of chromatic dispersion.............ccceeceevvuierieniieennnne 4

5.10 Chromatic dispersion COeffiCIent..........ccuevvuieriieiiienieiiiee e 4

6 Cable AtIIDULES ...co.veiieiieiieeiie ettt sttt ettt et 5
6.1 Attenuation COCTTICIENT ......cccuiiiuiiiiiiiii e 5

6.2 Polarization mode dispersion coefficient (PMD)........cccceceeviiniiiniiniieenne 5

7 Tables of recommended ValUES ...........cocueiiiriiiiiiierieieeeeeee e 6
Appendix I — Information for link attribute and system design..........cccceeeeenieniieniiiiiiennne 9
L1 ATECIUATION ...ttt et sttt et st sbe e s 9

1.2 Chromatic diSPeISION........cecuieriieriieeiieriie et erite et steete et e b e seeeebeesaeeeseees 9

I3 Differential group delay (DGD) ......ccveeiieiiiieiieiieeieceeee e 10

1.4 Non-linear COETTICIENT.........eiiuiiiiiiiieiiieieee e 10

L5 Table of common typical Values..........ccceovieriiiiiiiiiiiecee e 10

I.6 Chromatic dispersion coefficient limits for Table 2...........cccccoeviiiiiniinnene 11

23 10) FT0Tea 1 0] 1| /RS RUSURRSUR PSPPI 13

Documents
Rec. ITU-T G.653 (072010571 ST ne Hub

Full document details: ITU-T G.653 2010


http://www.avadocuments.com/doc/itu-t-g-653-2010
http://www.avadocuments.com/doc/itu-t-g-653-2010

Documents

Document Sharing Hub

Copyright International Telecommunication Union/ITU Telcommunication Sector
Provided by IHS Markit under license with ITU-T Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ITU-T G.653 2010


http://www.avadocuments.com/doc/itu-t-g-653-2010
http://www.avadocuments.com/doc/itu-t-g-653-2010

Recommendation ITU-T G.653

Characteristics of a dispersion-shifted, single-mode optical fibre and cable

1 Scope

This Recommendation describes a dispersion-shifted, single-mode optical fibre and cable which has
a nominal zero-dispersion wavelength close to 1550 nm, and a dispersion coefficient which is
monotonically increasing with wavelength. This fibre is optimized for use in the 1550 nm region,
but may also be used at around 1310 nm subject to the constraints outlined in this Recommendation.
Some provisions are made to support transmission at higher wavelengths up to 1625 nm and lower
wavelengths down to 1460 nm. Chromatic dispersion coefficient values at these wavelengths may
be specified to support coarse wavelength division multiplexing (CWDM) systems that do not have
significant impairment due to non-linear effects. The geometrical, optical, transmission and
mechanical parameters are described below in three categories of attributes:

— fibre attributes are those attributes that are retained throughout cabling and installation;
— cable attributes that are recommended for cables as they are delivered;

— link attributes that are characteristics of concatenated cables, describing estimation method
of system interface parameters based on measurements, modelling, or other considerations.
Information for link attribute and system design are in Appendix I.

This Recommendation, and the different performance categories found in the tables of clause 7, is
intended to support the following related system Recommendations:

. [b-ITU-T G.957];
. [b-ITU-T G.691];
. [b-ITU-T G.692];
. [b-ITU-T G.693];
. [b-ITU-T G.959.1];
. [b-ITU-T G.977];
. [b-ITU-T G.695];
. [b-ITU-T G.698.1].

The meaning of the terms used in this Recommendation and the guidelines to be followed in the
measurements to verify the various -characteristics are given in [ITU-T G.650.1] and
[ITU-T G.650.2]. The characteristic of this fibre, including the definitions of the relevant
. parameters, their test methods and relevant values, will be refined as studies and experience
- progress.

2 References

' The following ITU-T Recommendations and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation. At the time of publication, the
editions indicated were valid. All Recommendations and other references are subject to revision;
users of this Recommendation are therefore encouraged to investigate the possibility of applying the
most recent edition of the Recommendations and other references listed below. A list of the
currently valid ITU-T Recommendations is regularly published. The reference to a document within
this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.

[ITU-T G.650.1] Recommendation ITU-T G.650.1 (2010), Definitions and test methods for
linear, deterministic attributes of single-mode fibre and cable.
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