IEC 60793-2-70:2017-02(en)

IEC 60793-2-70

Edition 1.0 2017-02

INTERNATIONAL
STANDARD

colour
inside

Optical fibres - [Teh STANDARD PREVIEW

Part 2-70: Product sF’GCifit:(at'ons aSec ional specification for polarization-
maintaining fibres stanaaras.iten.al

IEC 60793-2-702017
https7/standards.iteh.ai/catalog/standards/sist/ad 19dcc0-91b3-4bd1-b4 1 e-
732¢330d7037/iec-60793-2-70-2017




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 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

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares 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. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

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and withdrawn publications.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
also once a month by emailt

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing 20 000 terms and definitions in
English and French, with equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

65-000.-electrotechnical -terminology entries in English and
Erench extracted from ithe ‘Terms and Definitions clause of
IEC publications issued since 2002. Some entries have been
collected fromyearlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc
If/you‘wish to give us your feedback on this publication or
need further@ssistance; please’contact the Customer Service
Centre: csc@iec:ch.



IEC 60793-2-70

Edition 1.0 2017-02

INTERNATIONAL
STANDARD

colour
inside

Optical fibres —
Part 2-70: Product specifications = Sectional specification for polarization-
maintaining fibres

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.180.10 ISBN 978-2-8322-3866-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission



-2- IEC 60793-2-70:2017 © IEC 2017

CONTENTS
FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 4
1 1T o 1= S 6
2 NOIMALIVE FEFEIENCES ...t 6
3 Terms and definitioNs ... 7
4 SPECIHICAtIONS e e 7
4.1 LY 7= - Y 7
4.2 Dimensional reqUIremMeENntS . ... . . 7
4.3 Mechanical reqUIrEmMENt ... ..o e 8
4.4 TransmisSion reqQUIrEMENTS ... . e e e 8
4.5 Environmental requUIremMents ... 9
Annex A (normative) Family specification for category D1 polarization-maintaining
L o = PP 10
A.1 LT a1 = PP 10
A.2 Dimensional reqUIremMeENntS . ... .o e 10
A.3 Mechanical reqUIrEmMENt ... ..o e 10
A.4 TransSmisSSION FEQUINEMENTS ... . e e e e e e 10
A5 Environmental requirements ... 11
Annex B (normative) Family specification for category D2 polarization-maintaining
fibres .coovvvviiiie L CILL D L AINIIVARND L IV AELYY. 12
B.1 LT 1= - | U R [ S S R 12
B.2 Dimensional reqUIremMeNntS........cooiuiiiii e e 12
B.3 Mechanical reqQUIrEmMENT ... .. oo iirsirseo sy en e eneenaenaee e e eeneen et aeaaaaaeeeenaenaennns 12
B.4 TransmissionrequinreMeNts  uloeolsiandards/sistacOdecds 01 h3edbdd bl Lam e eeneeenen 12
B.5 Environmental requirementsi /(3.0 0079220 10200 o 13
Annex C (normative) Family specification for category D3 polarization- maintaining
Lo 4= 14
C.1 L= o =T - ¥ S 14
C.2 Dimensional reqUIremMENtS. .. ... 14
C.3 Mechanical requirement ... .. .o e 14
C4 TransmisSion reqQUIrEMENTS ... ... e 14
C.5 Environmental reqUIremMents ... ... 15
Annex D (normative) Mode field diameter (MFD) measurement of PM fibre.......................... 16
Annex E (informative) Cut-off wavelength of PM fibre and SM fibre...............ccoooieiiiinn. 17
71 0] [ o = o 2 /278 19
Figure E.1 — Cut-off wavelength profiles of PM fibre and SM fibre............ccoooii, 17
Figure E.2 — Cut-off wavelength profile of PM fibre with extra bending......................coonill 18
Table 1 — Categories of glass core/glass clad polarization-maintaining fibres.......................... 6
Table 2 — Dimensional attributes and measurement methods..............oo i, 8
Table 3 — Mechanical attribute and test method ... 8
Table 4 — Transmission attributes and measurement methods ..., 9
Table 5 — Environmental exposure testS ... 9
Table 6 — Attributes measured ... ... 9

Table A.1 — Dimensional requirements specific to D1 fibres .........ccooviiiiiiiiiiii e, 10



IEC 60793-2-70:2017 © IEC 2017 -3-

Table A.2 — Mechanical requirement specific to D1 fibres ..., 10
Table A.3 — Transmission requirements specific to D1 fibres ..........ccooviiiiiiiiiiiie, 11
Table A.4 — Environmental requirements specific to D1 fibres.........ccoooiiiiiiiiiiin, 11
Table B.1 — Dimensional requirements specific to D2 fibres ..o, 12
Table B.2 — Mechanical requirement specific to D2 fibres ..., 12
Table B.3 — Transmission requirements specific to D2 fibres ...........cccooiiiiiiiiiiiiiiee, 13
Table B.4 — Environmental requirements specific to D2 fibres..........coooiiiiiiiiiiiin, 13
Table C.1 — Dimensional requirements specific to D3 fibres.........coooo i, 14
Table C.2 — Mechanical requirement specific to D3 fibres ..., 14
Table C.3 — Transmission requirements specific to D3 fibres ..........ccoooiiiiiiiiiiiiie, 15

Table C.4 — Environmental requirements specific to D3 fibres.........ccoooiiiiiiiiiiin, 15



1

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 60793-2-70:2017 © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 2-70: Product specifications —
Sectional specification for polarization-maintaining fibres

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.Ondependent 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.

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

International Standard IEC 60793-2-70 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

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

CDV Report on voting
86A/1741/CDV 86A/1780/RVC

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.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 60793 series, published under the general title Optical fibres, can
be found on the IEC website.
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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.

A bilingual version of this publication may be issued at a later date.

IMPORTANT - The 'colour inside' logo on the cover page of this publication 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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OPTICAL FIBRES -

Part 2-70: Product specifications —
Sectional specification for polarization-maintaining fibres

1 Scope

This part of IEC 60793 is applicable to optical fibre types D1, D2, D3, as described in Table 1.
These fibres are polarization-maintaining fibre types, and are used or can be incorporated in
information transmission equipment and optical fibre cable. These fibres are available for use
in optical transport networks. Three types of requirements apply to these fibres:

— general requirements defined in IEC 60793-2;

— specific requirements common to the category D polarization-maintaining fibres covered in
this document and which are given in Clause 4;

— particular requirements applicable to individual fibre types or specific applications, which
are defined in Annexes A to C.

Table 1 — Categories of glass core/glass clad polarization-maintaining fibres

Category Type Description
D1 Polarization-maintaining fibre This category of polarization-maintaining fibre is
suitable for use at 980 nm optimised forepolarization-maintaining ability in the

980 nm region. This fibre is used for erbium-doped
fibre amplifier.

D2 Polarization-maintaining fibfre This)category of polarization-maintaining fibre is
suitable for use at 1 310 nm optimised for polarization-maintaining ability and
connection property of category B fibres in the
17310 nm region.

D3 Polarization-maintaining fibre This category of polarization-maintaining fibre is
suitable for use at 1 550 nm optimised for polarization-maintaining ability and
connection property of category B fibres in the

1 550 nm region.

2 Normative references

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.

IEC 60793-1-20:2014, Optical fibres — Part 1-20: Measurement methods and test procedures
— Fibre geometry

IEC 60793-1-21, Optical fibres
Coating geometry

Part 1-21: Measurement methods and test procedures

IEC 60793-1-22, Optical fibres
Length measurement

Part 1-22: Measurement methods and test procedures

IEC 60793-1-30, Optical fibres
Fibre proof test

Part 1-30: Measurement methods and test procedures

IEC 60793-1-40, Optical fibres
Attenuation

Part 1-40: Measurement methods and test procedures
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IEC 60793-1-44:2011, Optical fibres — Part 1-44: Measurement methods and test procedures
— Cut-off wavelength

IEC 60793-1-45:2001, Optical fibres — Part 1-45: Measurement methods and test procedures
— Mode field diameter

IEC 60793-1-46, Optical fibres — Part 1-46: Measurement methods and test procedures
Monitoring of changes in optical transmittance

IEC 60793-1-52, Optical fibres — Part 1-52: Measurement methods and test procedures
Change of temperature tests

IEC 60793-1-601, Optical fibres — Part 1-60: Measurement methods and test procedures
Beat length

IEC 60793-1-612, Optical fibres — Part 1-61: Measurement methods and test procedures
Polarization crosstalk

IEC 60793-2, Optical fibres — Part 2: Product specifications — General
3 Terms and definitions
No terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform>available'at ‘http://www.iso.org/obp
4 Specifications

4.1 General

The fibre shall consist of a glass core and glass cladding in accordance with the construction
of optical fibre category D — polarization-maintaining fibre — as given in IEC 60793-2.

The term "glass" usually refers to material consisting of non-metallic oxides.

4.2 Dimensional requirements

Relevant dimensional attributes and measurement methods are given in Table 2.

1 Under preparation. Stage at the time of publication: IEC 60793-1-60:2017.
2 Under preparation. Stage at the time of publication: IEC 60793-1-61:2017.



-8- IEC 60793-2-70:2017 © IEC 2017

Table 2 — Dimensional attributes and measurement methods

Attributes Measurement methods

Cladding diameter 2 IEC 60793-1-20
Cladding non-circularity @ IEC 60793-1-20
Core-cladding concentricity error @ IEC 60793-1-20
Primary coating diameter IEC 60793-1-21
Primary coating-cladding concentricity error IEC 60793-1-21
Fibre length IEC 60793-1-22

2 The dimensional characteristics of polarization-maintaining (PM) fibre can be measured by method A:
refracted near-field or method B: transmitted near-field. Information pertaining to each individual method
appears respectively in Annexes A and B of IEC 60793-1-20:2014.

For a general optical fibre, a circle-fitting is used to determine the core centre. However, as for the PM fibre, in
particular the elliptical core PM fibre, the core centre cannot be determined if an ellipse-fitting is not used,
because the fibre has an oval core. Method C is the reference test method (RTM), which shall be the one used
to settle disputes.

4.3 Mechanical requirement
The relevant mechanical attribute and test method are given in Table 3.

Table 3 — Mechanical attribute and test method

Attribute Test method

Proof test IEC 60793-1-30

4.4 Transmission requirements

The relevant transmission attributes. and-measurement methods are given in Table 4.
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Table 4 — Transmission attributes and measurement methods

Attributes Measurement methods

Attenuation coefficient IEC 60793-1-402
Mode field diameter (MFD) IEC 60793-1-45°
Beat length IEC 60793-1-60°
Polarization crosstalk IEC 60793-1-61¢
Cut-off wavelength IEC 60793-1-44°¢

2 When measuring attenuation, the appropriate launching conditions should be applied. These may differ from
those prescribed in the measurement methods to which reference is made.

MFD of PM fibre can be measured by method A: direct far-field scan, method B: variable aperture in the far
field or method C: near-field scan of IEC 60793-1-45. Information pertaining to each individual method
appears respectively in Annexes A, B and C of IEC 60793-1-45:2001. Only information for PM fibre is shown
in Annex D.

Beat length of PM fibre is basically defined and measured by the phase beat length measurement methods
shown in IEC 60793-1-60. The phase beat length and group beat length are based on different definitions,
and will give different results depending on the type of PM fibre. If the correlation between both methods is
confirmed in advance, the group beat length measurement with the appropriate correlation factor can be
used as an alternative easy-to-use measurement method. Each definition (phase or group beat length) and
measurement method is not excluded if supplier and customer agree in advance.

4 Polarization crosstalk of PM fibre is basically defined and measured by method A of IEC 60793-1-61. The
crosstalk measured by method A is defined as an "averaged" crosstalk value over a measured wavelength
range. The crosstalk value obtained from method B of IEC 60793-1-61 shows the "worst case" crosstalk
value. Each definition (averaged, or the worst case crosstalk) and measurement method (method A or B) is
not excluded if supplierand customeriagree inradvance, however,theywilligiveydifferent results.

As shown in Annex E, the cut-off wavelength of the PM fibre should be measured paying attention to excite
an LP¢; mode sufficiently and not to impose an lextra, small bending more carefully than the cut-off
wavelength measurement of a single=mode (SM)"optical fibre.! The"recommended deployment configuration
of the sample fibre shall follow the same condition as defined for fibre cut-off wavelength in IEC 60793-1-44.

4.5 Environmental requirements

Environmental exposure tests and measurement methods are documented in two forms:

— relevant environmental attributes and test methods are given in Table 5;

— measurements of particular transmission attributes that may change on the application of
the environment are listed in Table 6.

Table 5 — Environmental exposure tests

Attributes Test methods

Change of temperature tests IEC 60793-1-52

Table 6 — Attributes measured

Attributes Test methods

Change in optical transmission IEC 60793-1-46
Attenuation IEC 60793-1-40
Polarization crosstalk IEC 60793-1-61

These tests are normally conducted periodically as type tests for a fibre and coating design.
Unless otherwise indicated, the recovery period allowed between the completion of the
environmental exposure and the measurements of the attribute shall be as stated in the
particular environmental test method.
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