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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 nat|ona| electrotechnlcal commlttees (IEC Natlonal Comm|ttees) The object of IEC is to promote

intepn = = elds. To
this end and in addltlon to other acthltles IEC publlshes Internat|ona| Standards, Tethnical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaff “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Nafi ommiitee interested
in fhe subject dealt with may participate in this preparatory work. j 9 3 d non-
governmental organizations liaising with the IEC also participate in this prep closely
with the International Organization for Standardization (ISO) in accordance \with\ co ned by
agrgement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters express, a hational
congensus of opinion on the relevant subjects since each technigal rom all
intefested IEC National Committees.

3) IEC Publications have the form of recommendations for intg i accepted by IEC National
Con 3 : of IEC
Publications is accurate, for any
mis|nterpretation by any end user.

4) In ¢ cations
tran| frgence
bet itated in
the

5) IEC for any
equ

6) All

7) No |i rts and
me hage or
othd bs) and
expe er IEC
Publli

8) Attg tions is
indip

9) Attg bject of
patd

A PA made

availa

IEC-PAS,. 62614 has been processed by IEC technical committee 86: Fibre optics.

The text o this PAS Is based on the This PAS was approved jor
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
86/320/PAS 86/324/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee

or subcommittee concerned may transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single 3-year period, following which it

shall be revised to become another type of normative document, or shall be withdrawn.
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FIBRE OPTICS — LAUNCH CONDITION REQUIREMENTS
FOR MEASURING MULTIMODE ATTENUATION

This Publicly Available Specification (PAS) describes the launch condition requirements used
for measuring multimode attenuation in passive components and installed cable plant.

In this PAS, the fibre types that are addressed include category A1a (50/125 um) and A1b (62,5

um /1@

detailed are 850 nm and 1 300 nm. This PAS may be suitéble for m
measyrements for other multimode categories and/or other wavelengt
conditjon for other categories and wavelengths are not defined here.

The purpose of these requirements is as follows:

e to|ensure consistency of field measurements when di

usked;

; ngths
ode attemuation

the source

nt are

e tolensure consistency of factory measurements nt are
usgd;

e toensure consistency of field meas nts.

This RAS describes launch condition rey with a

contrglled encircled flux (EF).

2 Nprmative referenges

The fqllowing referenced™dog g it nt. For

dated |references 2anl i i ion of

the referenced d@

IEC 60793-2-10, Opt n for

category A1 multin

IEC 6[12 t 1-4:

Genefallcomm

IEC 61931, Fibre~gpticdterminology

3 T | definiti

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

In this clause only specific terms for the purpose of this document are provided. For common
fibre optic terms, reference is made to IEC 61931.

3.1

multimode attenuation
attenuation pertaining to multimode fibres and/or multimode fibre components, systems and

subsystems

1 To be published.
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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

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
conditjens

34
mode|power distribution
MPD

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

3.5
reference grade termination
connefctor plug with tightened tolerances terminatg fibre with tightened
tolerances such that the expected loss of a connectipn forined.® two such asseinblies
is les$ than or equal to 0,1 dB (an adapter, réquikg ur this performance, may be

considered to be part of the refe ére required by the test
configuration).

NOTE 1 As an example, the core diameter tolera 0,7 um(ffs). Other fibre tolerances arg ffs.

NOTE P This definition remaing/as a pojn e g nfore complete definition is available in pnother
documgnt, this definition will be\teplas &

3.6

refergnce grade n

launch cords co@ 6 3 ' grade termination at the interface to the device
under |test

4 Bpckgroundon

There i range of launch conditions used for testing multimodg fibre
compone : . oduce

varying modz utidns when launched into multimode fibre. These differing [modal
distribjutions, abingd with the differential mode attenuation (DMA) inherent in| most
multimode components, commonly cause measurement variations when measuring attenfuation
of multimode components. For example, attenuation measurement variations can occur| when
two sinmitartight sourcesordifferenttaunchcordsare 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 setup, produce measurement
variations that are induced by their differing launch conditions.

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
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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

The source launch conditions are described at the output of the reference grade launch cord. It
is expected that the source and launch cord, as supplied, have been verified by the test
equipment manufacturer to produce the specified launch measured per JEC_61280-1-%. For
reference grade fibre, core diameter tolerances of + 0,7um have been_ ¢ ed-with| some
succeps. Variance of other parameters, such as numerical aperture(a gpcentricity,
need more study

5.2 |Encircled flux (EF)

The E of the
refere

The m y from
the optical centre of the core, and the sed to
gener

(1)

5.3

An illy ticular
radial ~ radial
contrg i K efined. A compliant launch is a launch that falls within the template

at the
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EF template

1,0
o9
Radial offset (um) Target ‘ ‘ ‘ ‘
0,8 10 0,3350
15 0,6550

i — Templgte
— Tar |
o
0
54
For the purpose of this
particylar radial
wavelg¢ngth, as t
Radial offset
Target
\>d(um) g
> 10 0,335 0
15 0,655 0
20 0,919 3
22 0,975 1

Table 2 — EF target for 50 um core fibre

at 1 300 nm

Radial offset

(um) Target
10 0,336 6
15 0,656 7
20 0,918 6
22 0,972 8

set of
r and
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Table 3 — EF target for 62,5 um fibre at 850 nm

Radial offset
Target
(nm)

10 0,210 9
15 0,439 0
20 0,692 3
26 0,9350
28 0,978 3

Table 4 — EF target for 62,5 um fibre at 1 300 n

Radial offset Target \
(um) AN x

10 0,211/{\ )

15 0,4&\9 \
20 /0,690 \\>

5.5

The o + a specified percentage (e.g.10|%) of
target olerance threshold and varies depg¢nding
on cor ble 5 have been set for installed cabl¢ plant.
Other measurements.

olerance threshold

Wavelength Threshold
(nm) (dB)
850 0,08
1300 0,12
850 0,10
62,5 1300 0,15

5.6 Encircled flux limits

Upper and lower bounds (i.e. tolerance range) of the encircled flux are chosen to constrain the
measured loss variation and are established about a target. These upper and lower bounds can
be determined by modelling the mode coupling through various concatenated connections (the
number of connections and their lateral offset magnitude chosen to be relevant to the
topologies of installed cabling) while searching for all launch conditions that constrain the loss
variation to be within specific values.

The limits and thresholds differ for each of the four combinations of core size and wavelength
specified in 5.5. The differences are a result of accommodating, to some degree, the variation
of the sources sampled experimentally, the desire to allow the application of a common mode
conditioner to both 850 nm and 1 300 nm nominal wavelength sources, and the recognition that
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the tightest constraints are needed for 850 nm applications operating on 50 ym core diameter
fibre.

In all cases, the limits are chosen to constrain loss variation, relative to being exactly on the
target launch, to be no greater than the larger of + a specified percentage, e.g.10 % (on a dB
basis), or the threshold value. For example, a threshold value of 0,08 dB means that the loss
variation is expected to be within £ 10 % for losses equal to or greater than 0,8 dB, and within
0,08 dB for losses less than 0,8 dB.

@%
&
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