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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTICS -
LAUNCH CONDITION REQUIREMENTS
FOR MEASURING MULTIMODE ATTENUATION

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object/of is to promote
international co-operation on all questions concerning standardization in the electrical\and ele ronic flelds To
this end and in addition to other activities, IEC publishes International Standards,
Technical Reports, Publicly Available Specifications (PAS) and Guides q
Publication(s)”). Their preparation is entrusted to technical committees; any | i 9 if{tee ipterested
in the subject dealt with may participate in this preparatory work. 2 ti \

Publications is accurate, IEC cannot b
misinterpretation by any end user.

4) In order to promote international uniformity;, i mittees undertake to apply IEC Publications

transparently to the maximum extent possi and regional publications. Any divergence
between any IEC Publication and the correspond regional publication shall be clearly indicated in
the latter

5) IEC itself does not provide dependent certification bodies provide conformity
assessment services and o IEC/marks of conformity. IEC is not responsible for any

6) All users should@e
7) No liability shall attac diregtors\employees, servants or agents including individual experts and

€ whether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of\the Pp bI| ation,/use of, or reliance upon, this IEC Publication or any other IEC

8) Attention is drawn ative references C|ted |n this publication. Use of the referenced publications is

9) Attentio

Ay tg the pogsibility that some of the elements of this IEC Publication may be the subject of
patent right

~JECshalN not\Be held responsible for identifying any or all such patent rights.

International Standavd
optics.

IEC 62614 has been prepared by IEC technical committee 86: Fibre

This standard cancels and replaces IEC/PAS 62614, published in 2009. This first edition
constitutes a technical revision.

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

FDIS Report on voting
86/367/FDIS 86/368/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 2.
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The committee has decided that the contents of this publication will remain unchanged until the
stability 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\

O
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FIBRE OPTICS -
LAUNCH CONDITION REQUIREMENTS
FOR MEASURING MULTIMODE ATTENUATION

1 Scope

This International Standard describes the launch condition requirements used for measuring
multimode attenuation in passive components and in installed cable plants.

[ ]
used;

e to ensure consistency of factory
used;

communication subsystems — Light source encircled flux measurement method

IEC 61280-4-1:2009, Fibre optic communication subsystem test procedures — Part 4-1:
Installed cable plant — Multimode attenuation measurement

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

NOTE In this clause only specific terms and definitions for the purposes of this document are provided. For
common fibre optic terms, reference is made to IEC/TR 61931.
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3.1

coupled power ratio

CPR

difference, expressed in dB, between the power exiting a multimode fibre and the power exiting
a single-mode fibre concatenated to the same multimode fibre with the same launching
conditions

3.2

encircled flux

EF

fraction of cumulative near-field power to the total output power as a function of radial distance
from the optical centre of the core

3.3

mode power distribution

MPD

relative mode power in each of the mode groups of a multimode

3.4

multimode attenuation
attenuation pertaining to multimode fibres and/or mu
subsystems

3.5
reference grade launch cord

launch cords constructed with a referens at the interface to the device

under test

3.6

reference grade terminatio

connector plug with f{i 6 ¢ minated onto an optical fibre with tightened
tolerances such thrat the G s ofka connection formed by mating two such assemblies
is less than or I 3 daptef, required to ensure this performance, may be

considered to be
configuration)

grade termination where required by the test

4 Background o multimode launch conditions

There have been a wide range of launch conditions used for testing multimode fibre
components and systems. Light sources, typically used in measuring attenuation, may produce
varying modal distributions when launched into multimode fibre. These differing modal
distributions, combined with the differential mode attenuation (DMA) inherent in most
multimode components, commonly cause measurement variations when measuring attenuation
of multimode components. For example, attenuation measurement variations can occur when
two similar light sources or different launch cords are used.

Legacy (LED based) applications had a wide power budget which in most cases masked the
variance in results between the factory and field measurement. As technology has evolved, the
system requirements for attenuation have become more stringent. Demanding application
requirements are driving the need for accurate and reproducible multimode attenuation
measurements over a variety of field-test instruments. Attenuation measurement experiments,
with different instruments having the same standards compliant set up, produce measurement
variations that are induced by their differing launch conditions. Documents
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Experts have concluded that the launch condition should be expressed at the interface between
the test instrument launch cord and the terminated fibre to be tested. That is, the launch
condition should be based in part on the measured near field at the output of the launch cord.
The key to making reproducible loss measurements across various sources is to narrowly
constrain the range of power distribution at large radii so that all compliant sources produce
closely agreeing loss measurement results. This is because the variation in the allowed power
distribution at large radii across different sources translates directly into variability of loss
measurements. Smaller power variations enable more reproducible loss measurements.

5 Test source launch

5.1 General

For reference grade fibre, core diameter tolerances of + 0,7
some success. Variance of other parameters, such a
concentricity, need more study.

5.2 Encircled flux

the optical centre of the core, and the e
generate the EF function as

@eot

(1)

defined. Upper and lower limit of EF values for a set of particular radial
)y be defined. A compliant launch is a launch that falls within the template

radial contro
control points
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