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INTERNATIONAL ELECTROTECHNICAL COMMISSION

____________

OPTICAL FIBRES −−−−

Part 1-49: Measurement methods and test procedures −−−−
Differential mode delay

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standard, but made available to the
public.

IEC-PAS 60793-1-49 has been processed by subcommittee 86A: Fibres and cables, of IEC technical
committee 86: Fibre Optics.

The text of this PAS is based on the
following document:

This PAS was approved for
publication by the P-members of the
committee concerned as indicated in

the following document:

Draft PAS Report on voting

86A/767/PAS 86A/786/RVD

Following publication of this PAS, the technical committee or subcommittee concerned will investigate the
possibility of transforming the PAS into an International Standard.

1) 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.

2) 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.

3) 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.

4) 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 and the corresponding national or regional standard shall be clearly indicated in the
latter.

5) 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.

6)  Attention is drawn to the possibility that some of the elements of this Specification may be the subject of patent
rights. The IEC shall not be held responsible for identifying any or all such patent rights.
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OPTICAL FIBRES –

Part 1-49 : Measurement methods and test procedures –
Differential mode delay

1 Introduction

1.1 Intent
This technical specification describes a method for characterizing the modal structure of a
graded-index multimode fibre. This information is useful for assessing the bandwidth
performance of a fibre when used with laser sources.

With this method, the output from a fibre that is single-mode at the test wavelength excites the
multimode fibre under test.  The probe spot is scanned across the endface of the fibre under
test, and the optical pulse delay is determined at specified offset positions.  The difference in
optical pulse delay time between the fastest and slowest modes of the fibre under test is
determined.  The user specifies the upper and lower limits of radial offset positions over which
the probe fibre is scanned in order to specify desired limits of modal structure.

1.2 Scope
This technical specification applies only to multimode, graded-index glass-core (category A1)
fibres.  The test method is commonly used in production and research facilities, but is not easily
accomplished in the field.

1.3 Definitions
The user of this standard specifies the inner (RINNER) and outer (ROUTER) limits of radial offset
positions on the endface of the fibre under test over which the probe spot is scanned.  The
estimated difference in optical pulse delay time between the fastest and slowest modes excited
for all radial offset positions between and including RINNER and ROUTER will be called Differential
Mode Delay (DMD).

2 Normative References

The following normative documents contain provisions, which, through reference in this text,
constitute provisions of this technical specification. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. However, parties to
agreements based on this technical specification are encouraged to investigate the possibility of
applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of IEC and
ISO maintain registers of currently valid International Standards.

IEC 60825-1: Safety of laser products − Part 1: Equipment classification, requirements and
user's guide.
IEC 60825-2: Safety of laser products − Part 2: Safety of optical fibre communication systems.
IEC 60793-1-1: Optical fibres − Part 1: Generic specification − Section 1: General
IEC 60793-1-22: Optical fibres − Part 1-22: Measurement methods and test procedures – Length
measurement
IEC 60793-1-42: Optical fibres − Part 1-42: Measurement methods and test procedures −
Chromatic dispersion
IEC 60793-1-45: Optical fibres − Part 1-45: Measurement methods and test procedures – Mode
field diameter
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