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INTERNATIONAL ELECTROTECHNICAL COMMISSION
OPTICAL FIBRES -
Part 1-42: Measurement methods and test procedures —

Chromatic dispersion

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stndard|t|on comprising
all national electrotechnical committees (IEC National Committees). The objeg to promote
international co-operation on all questions concerning standardization in the electfi
this end and in addition to other activities, IEC publishes International Standards\Technicak Spetifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (R 3
Publication(s)”). Their preparation is entrusted to technical committees; a E i njtte®/interested
in the subject dealt with may participate in this preparatory work b Y
governmental organizations liaising with the IEC also participate in jh ~ collaborates closely
with the International Organization for Standardization (ISO) in gccordange Wi itions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg as earIy as possible, an lnternatlonal
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

the latter.

5) IEC provides no marki
equipment declared to

6) All users should® )
7) No liability shall chrt

International Standard IEC 60793-1-42 has been prepared by subcommittee 86A: Fibres and
cables, of IEC technical committee 86: Fibre optics.

This second edition cancels and replaces the first edition published in 2001. It constitutes a
technical revision. The main changes in this second edition concern the addition of a new
Annex E on chromatic dispersion fitting and the applicability to A4 fibres.

This standard is to be read in conjunction with IEC 60793-1.

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

FDIS Report on voting
86A/1136/FDIS 86A/1146/RVD

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

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

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in
the data related to the specific publication. At this date, the publication will be

* reconfirmed;

* withdrawn;

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

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

The contents of the corrigendum of June 2007 have been inclg

S
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OPTICAL FIBRES -

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

1 Scope

the chromatic
d cables for

This part of IEC 60793 establishes uniform requirements for measuring
dispersion of optical fibre, thereby assisting in the inspection of fibfes a
commercial purposes.

the group delay as a function of wavelength and the chromati IS i dispersion
is”data. This

categories, the dispersion is specified to itkj i ahge for one or more specified
i easurements may be made at the
wavelength extremes or some fitting 2 sed to allow either group delay

Annex E gives cripti P atic dispersion fitting and outlines a number of
fitting equations switab it of the measurement methods or fibre categories.

Methods A, B, and C apply to the measurement of chromatic dispersion of the following fibres
over a specified wavelength range:

— class A1 graded-index multimode fibres;

— category A4f, A4g and A4h multimode fibres;

— class B single-mode fibres (all categories).

Method D applies to the measurement of chromatic dispersion values of single-mode fibres
categories B1, B2, B4 and B5 over the 1 000 nm to 1 700 nm wavelength range.

The methods can be applied to laboratory, factory and field measurements of chromatic
dispersion, and the wavelength range of the measurements can be tailored as required.
Measurements are made at temperature as stated in IEC 60793-1-1, Table 1 — Standard
range of atmospheric conditions (Temperature 23 °C +5 °C).
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The methods are suitable for fibre or cable lengths greater than 1 km. They may also be
applied to shorter lengths, but accuracy and repeatability may be compromised. Method D is
the preferred method for shorter piece fibres (1 m to 10 m).

Information common to all methods is contained in Clauses 1-8, and information pertaining to
each individual method appears in Annexes A, B, C, and D, respectively.

2 Normative references

The following referenced documents are indispensable for the application 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 60793-1-1:2002, Optical fibres — Part 1-1: Measurement methqga
General and guidance

IEC 60793-1-41, Optical Fibres — Part 1-41: Measurement._me
Bandwidth

3 Overview of methods

3.1 Method A, phase shift

This method describes a procedure for d Ni omatic dispersion of all categories
of type B single-mode fibres, categor multimode fibres and category A4f,
A4g and A4h fibres, over a specified 3ing the relative phase shifts among
sinusoidally modulated optix yvelengths. The sources are typically

laser diodes or filtered light emi ed amplified spontaneous emission (ASE)
sources. Relative phag to relative time delays, and the resultant spectral
group delay data are t it i ined for each fibre type.

3.2 Method B,@ 5

of type B single-n egory A1 graded-index multimode fibres and category A4f,
A4g and A4 s WK use of a Nd:YAG/fibre Raman laser source or multiple laser

several wavelengths/is measured. A reference set of measurements shall also be taken
through a short reference fibre and data are subtracted from data taken from the fibre under
test to obtain relative spectral group delay. The resultant spectral group delay data are then
fitted to an equation defined for each fibre type.

3.3 Method C, differential phase shift

This method describes a procedure for determining the chromatic dispersion of all categories
of type B single-mode fibres, category A1 graded-index multimode fibres and category A4f,
A4g and A4h fibres. The dispersion coefficient at a particular wavelength is determined from
the differential group delay between two closely spaced wavelengths.

In this procedure, a modulated light source is coupled into the fibre under test, and the phase
of the light exiting the fibre at a first wavelength is compared with the phase of the light
exiting at a second wavelength. Average chromatic dispersion over the interval between the
two wavelengths is determined from differential phase shift, wavelength interval and fibre
length.
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The chromatic dispersion coefficient at a wavelength medial to the two test wavelengths is
assumed to be equal to the average chromatic dispersion over the interval between the two
wavelengths. The resultant chromatic dispersion data are then fitted to an equation defined
for each fibre type.

3.4 Method D, interferometry

This method describes a procedure for determining the chromatic dispersion of single-mode
fibres categories B1, B2, B4 and B5 over the 1 000 nm to 1 700 nm wavelength range. By
using this test method, the chromatic dispersion of a short piece of fibre can be measured.

In this test method, the wavelength-dependent time delay between the test sample and the
reference path is measured by Mach-Zehnder interferometer. The refere th can be an
air path or a single-mode fibre with known spectral group delay.

4 Reference test methods

4.1 Category A1 and category A4f, A4g and A

settle disputes.

4.2 Class B single-mogde

For all categories of ¢
method (RTM). Metho

5 Apparatus 3

fibore such that the physical path length for each source is held constant during the
measurement. (This requirement ensures that the relative phases of the sources do not
change due to path-length changes.) Suitable devices may include multichannel single-mode
optical switches or demountable optical connectors.

For measurement of category A1, A4f, Ad4g, A4dh multimode fibre, launch conditions shall
comply with method A, Impulse response, of IEC 60793-1-41.

5.2 High-order mode filter (single-mode)

For measurement of single-mode fibre, use a method to remove high-order propagating
modes in the wavelength range of interest. An example of such a high-order mode filter is a
single loop of radius sufficiently small to shift cut-off wavelength below the minimum
wavelength of interest.
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5.3 Input positioning apparatus

Provide means to couple the input of the specimen to the light source. Examples include the
use of x-y-z micropositioner stages, or mechanical coupling methods such as connectors,
vacuum splices, three-rod splices, etc. The position of the fibre shall remain stable over the
duration of the test.

5.4 Output positioning apparatus

Provide means of positioning the output end of the specimen such that the guided optical
power is coupled to the system detector. Such coupling may include the use of lenses, or may
be a mechanical connection to a detector pigtail.

5.5 Computation equipment

A digital computer may be used for purposes of equipment conf
numerical evaluation of the data.

6 Sampling and specimens

6.1 Specimen length

Because category A4f, A4g and A4h fib
A4 fibres a minimum length of 100 m is a

NOTE Reproducibility is affected when using, sh
reproducibility.

ea i ength. Longer lengths generally yield better

Method D (interferome

6.2 Spemme
Prepare a flat end 3 e fibre axis, at the input and output ends of each
specimen.

6.3 Refer
A single/ mo nown dispersion characteristics shall be used to compensate for
chromatlc optical sources and other equment components The length of this

In case of A4f, Adg and A4h fibres, the length of the reference fibre shall be less than or
equal to 2 m. If this length is longer than 0,2 % of the length of the specimen under test, the
chromatic dispersion of the reference fibres shall be taken into account by subtracting its
chromatic dispersion value from the results measured on the specimen length.

NOTE The temperature of the specimen should be stable during the measurement within 0,1 °C to 1 °C,
depending upon the temporal behaviour due to this change.

7 Procedure
See Annexes A, B, C and D for the procedures for methods A, B, C and D, respectively.

Reference fibre measurements are required for all methods. Reference fibre data can be
stored for use in making measurements on the specimens. The reference fibre measurement
procedure should be repeated when equipment changes on the source or receive optics or
electronics occur.
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