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Foreword

The text of document 86A/673/FDIS, future edition 1 of IEC 60793-1-44, prepared by SC 86A, Fibres
and cables, of IEC TC 86, Fibre optics, was submitted to the IEC-CENELEC parallel vote and was
approved by CENELEC as EN 60793-1-44 on 2001-10-01.

This European Standard supersedes subclause 4.21 (test method 312) and subclause 4.22 (test
method 313) of EN 188000:1992.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2002-09-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2004-10-01

Annexes designated "normative" are part of the body of the standard.
In this standard, annexes A, B, C and D are normative.

Compared to IEC 60793-1:1989 and IEC 60793-2:1992, IEC/SC 86A has adopted a revised structure
of the new IEC 60793 series: The individual measurement methods and test procedures for optical
fibres are published as "Part 1-XX"; the product standards are published as "Part 2-XX".

The general relationship between the new series of EN 60793 and the superseded European
Standards of the EN 188000 series is as follows:

EN Title supersedes
EN 60793-1-XX Optical fibres + Part 1-XX: ,Measurement methods | Individual subclauses of
and test procedures EN 188000:1992

EN 60793-2-XX Optical fibres -- Part 2-XX: Product specifications | EN 188100:1995
EN 188101:1995
EN"188102:1995
EN 188200:1995
EN 188201:1995
EN 188202:1995

EN 60793-1-4X consists of the following parts, under the general title: Optical fibres:
- Part 1-40: Measurement methods and test procedures — Attenuation

- Part 1-41: Measurement methods and test procedures — Bandwidth

- Part 1-42: Measurement methods and test procedures — Chromatic dispersion

- Part 1-43: Measurement methods and test procedures — Numerical aperture

- Part 1-44: Measurement methods and test procedures — Cut-off wavelength

- Part 1-45: Measurement methods and test procedures — Mode field diameter

- Part 1-46: Measurement methods and test procedures — Monitoring of changes in optical
transmittance

- Part 1-47: Measurement methods and test procedures — Macrobending loss
- Part 1-48: Measurement methods and test procedures — Under consideration
- Part 1-49: Measurement methods and test procedures — Under consideration

Endorsement notice

The text of the International Standard IEC 60793-1-44:2001 was approved by CENELEC as a European
Standard without any modification.
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5)

6)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

OPTICAL FIBRES -

Part 1-44: Measurement methods and test procedures —
Cut-off wavelength

FOREWORD

The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of the 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, the IEC publishes International Standards. 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. The 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 the 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 National Committees.

The documents produced have the form of recommendations for international use and are published in the form
of standards, technical specifications, technical reports or guides and they are accepted by the National
Committees in that sense.

In order to promote international-unification, IEC/ National Committees"undertake to apply IEC International
Standards transparently to the maximum extent possible in their, national and regional standards. Any
divergence between the |IEC Standard @nd the’corfesponding national or regional standard shall be clearly
indicated in the latter.

The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with-one of-its"standards.

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

International Standard IEC 60793-1-44 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This standard, together with the other standards in the IEC 60793-1-4X series, replaces the
second edition of IEC 60793-1-4, of which it constitutes a technical revision.

The text of this standard is based on the following documents:

FDIS Report on voting
86A/673/FDIS 86A/697/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A, B, C and D form an integral part of this standard.

IEC 60793-1-1 and IEC 60793-1-2 cover generic specifications.
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IEC 60793-1-4X consists of the following parts, under the general title: Optical fibres:

— Part 1-40: Measurement methods and test procedures — Attenuation

— Part 1-41: Measurement methods and test procedures — Bandwidth

— Part 1-42: Measurement methods and test procedures — Chromatic dispersion
— Part 1-43: Measurement methods and test procedures — Numerical aperture
— Part 1-44: Measurement methods and test procedures — Cut-off wavelength

— Part 1-45: Measurement methods and test procedures — Mode field diameter

— Part 1-46: Measurement methods and test procedures — Monitoring of changes in optical
transmittance

— Part 1-47: Measurement methods and test procedures — Macrobending loss
— Part 1-48: Measurement methods and test procedures — Under consideration
— Part 1-49: Measurement methods and test procedures — Under consideration

The committee has decided that the contents of this publication will remain unchanged until
2003. At this date, the publication will be

* reconfirmed;

* withdrawn;

* replaced by a revised edition, or
+ amended.
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INTRODUCTION

Publications in the IEC 60793-1 series concern measurement methods and test procedures as
they apply to optical fibres.

Within the same series several different areas are grouped, as follows:

parts 1-10 to 1-19: General
parts 1-20 to 1-29: Measurement methods and test procedures for dimensions

parts 1-30 to 1-39: Measurement methods and test procedures for mechanical charac-
teristics

parts 1-40 to 1-49: Measurement methods and test procedures for transmission and optical
characteristics

parts 1-50 to 1-59: Measurement methods and test procedures for environmental charac-
teristics.
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OPTICAL FIBRES -

Part 1-44: Measurement methods and test procedures —
Cut-off wavelength

1 Scope

This part of IEC 60793 establishes uniform requirements for measuring the cut-off wavelength
of single-mode optical fibre, thereby assisting in the inspection of fibres and cables for
commercial purposes.

This standard provides methods for measuring the cut-off wavelength of cable, fibre, and
jumper cable.

Two methods exist for measuring cable cut-off wavelength, A..:

— method A: using uncabled fibre;
— method B: using cabled fibre.

There is only one method for measuring fibre cut-off wavelength, A..
There is only one method for'measuring jumper /cable fibre.cut-offiwavelength, ch.

The test method in this standard"describes procedures for determining the cut-off wavelength
of a sample fibre in either an uncabled condition (A;) or in a cable (A.c) or as a jumper cable
(A¢j)- Three default configurations are-given‘here:‘any-different configuration will be given in a
detail specification. This'methodapplies'to’all'B fibre'types’

All methods require a reference measurement. There are two reference-scan techniques,
either or both of which may be used with all methods:

— bend-reference technique;

— multimode-reference technique.

2 Normative references

None.

3 Background

Theoretical cut-off wavelength is the shortest wavelength at which only the fundamental mode
can propagate in a single-mode fibre, as computed from the refractive index profile of the fibre.

In optical fibres, the change from multimode to single-mode behaviour does not occur at an
isolated wavelength, but rather it occurs smoothly over a range of wavelengths. For purposes
of determining fibre performance in a telecommunications network, theoretical cut-off wave-
length is less useful than the lower value actually measured when the fibre is deployed.

Measured cut-off wavelength is defined as the wavelength greater than which the ratio between
the total power, including launched higher-order modes, and the fundamental mode power has
decreased to less than 0,1 dB. According to this definition, the second-order (LP,4) mode
undergoes 19,3 dB more attenuation than the fundamental (LPy4) mode.
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Because measured cut-off wavelength depends on the length and bends of the fibre, the
resulting value of cut-off wavelength depends on whether the measured fibre is configured in a
deployed, cabled condition, or it is short and uncabled. Consequently, there are three overall
types of cut-off wavelength:

a) cable cut-off wavelength, measured in an uncabled fibre deployment condition (method A),
or in a cabled condition (method B);

b) fibre cut-off wavelength, measured on a short length of uncabled, primary-coated fibre;

c) jumper cable cut-off wavelength, Acj, measured on short length of jumper cable deployed
with a single loop.

Cable cut-off wavelength is the preferred attribute to be specified and measured.

4 Overview of methods

All of the methods shall use the transmitted power technique, which measures the variation
with wavelength of the transmitted power of a fibre under test compared to a reference
transmitted power wavelength scan. The reference scan normalizes wavelength-dependent
fluctuations in the measurement equipment so that the attenuation of the LP;4, mode in the
specimen can be properly characterized and the cut-off wavelength precisely determined.

The reference scan uses one of the following two techniques:

— the specimen with an additional; smallen-radiusffibrerbend;
— a (separate) multimode fibre.

This procedure can determine the cut-off wavelength of a fibre specimen in either a cabled or
uncabled condition. Each method has its own default configurations; the detail specification will
give any different configuration required.

The fibre cut-off wavelength, (A;), measured under the standard length and bend conditions
described in this standard, will generally exhibit a value larger than A,.. For normal installed
cable spans, it is common for the measured A, value to exceed the system transmission
wavelength. Thus cable cut-off wavelength is the more useful description of system
performance and capability. For short cables, e.g. pigtail with a length shorter (and possibly a
bending radius larger) than described in this method, the cable may become multimode at
wavelengths larger than A.

Where the cable length is even shorter than described in the fibre cut-off wavelength
measurement, the cable can become multimode at wavelengths larger than A..

Jumper cable cut-off will generally produce a value between cable cut-off wavelength and fibre
cut-off wavelength. The value is affected by the jumper cable construction to a greater degree
than it is affected by regular transmission cable. The choice of bend radius will also affect the
result. The bend radius should be specified to be similar to the field deployment condition.
Jumper cable cut-off wavelength can be specified for a particular construction, for applications
using lengths between the specified measurement length and 20 m, and for application bend
radii greater than the specified measurement bend radius.
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