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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 1: General and guidance

2022

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy

all
co
in

national electrotechnical committees (IEC National Committees). The object of IEC is to_promfote interng
operation on all questions concerning standardization in the electrical and electronic fields. To this er
hddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq

Publicly Available Specifications (PAS) and Guides (hereafter referred to as “[EC Publication(s)”).

pr

bparation is entrusted to technical committees; any IEC National Committee interested in the subject ded

may participate in this preparatory work. International, governmental and non-goyernmental organizations |

wi
St

h the IEC also participate in this preparation. IEC collaborates closely with;the International Organizat
hndardization (ISO) in accordance with conditions determined by agreement"between the two organizati

The formal decisions or agreements of IEC on technical matters expresS¢as nearly as possible, an interna

co
int
IE

hsensus of opinion on the relevant subjects since each technical committee has representation fr
erested IEC National Committees.

C Publications have the form of recommendations for international use and are accepted by IEC N{§

Cdmmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or fdq

mi

In

Sinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Public

transparently to the maximum extent possible in theirnational and regional publications. Any divergence b¢

an

IE
as
se

IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

C itself does not provide any attestation ¢f,conformity. Independent certification bodies provide conf
Eessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
fvices carried out by independent certification bodies.

Alllusers should ensure that they have_the latest edition of this publication.

Nd liability shall attach to IEC ,orits” directors, employees, servants or agents including individual exper
megmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees

ex

benses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othg

Publications.

At

ention is drawn, to.the Normative references cited in this publication. Use of the referenced publicati

indispensable for.the’correct application of this publication.

At

ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of

rights. IECsshall not be held responsible for identifying any or all such patent rights.

This
the previous edition IEC 61300-1:2022. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.

rising
tional
d and
ports,
Their
It with
aising
on for
pns.

tional
bm all

tional
bf IEC
r any

ations
tween
latter.

pbrmity
br any

s and
hge or
) and
r IEC

bns is

patent

redline version of the official IEC Standard allows the user to identify the changes made to
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IEC 61300-1 has been prepared by subcommittee 86B: Fibre optic interconnecting devices and
passive components, of IEC technical committee 86: Fibre optics. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition:

a) addition of the information of measurement uncertainties in 4.2.1;

b) change-oftherequirementsforattenuationvariationin4-2.2;

c) afldition of the multimode launch conditions of other fibres than A1-OM2, A1-OM3, A1+
A[1-OM5 and A3e in 10.4;

d) afdition of the multimode launch conditions of the planar waveguide in 10.6;

e) splitting Annex A for EF and Annex B for EAF;

f) correction of errors in the definitions of encircled flux and encircled angular flux.

The fext of this International Standard is based on the following documents:

Full i

Draft Report on voting

86B/4582/FDIS 86B/4602/RVD

the apove table.

The llanguage used for the development of this/international Standard is English.

This [document was drafted in accordance with ISO/IEC Directives, Part 2, and develop

acco

at wyvw.iec.ch/members_experts/refdocs. The main document types developed by IEC
descfibed in greater detail at www.iec.ch/standardsdev/publications.

A lisf of all parts in the .IE€ 61300 series, published under the general title, Fibre
inter¢onnecting and passivé components — Basic test and measurement procedures, c3
found on the IEC website.

The

stability date-indicated on the IEC website under webstore.iec.ch in the data related t
spec|fic document. At this date, the document will be

g¢confirmed,

—

DM4,

hformation on the voting for its approval can be~feund in the report on voting indicated in

ed in

dance with ISO/IEC Directives, Rart 1 and ISO/IEC Directives, IEC Supplement, available

are

optic
n be

ommittee hias'decided that the contents of this document will remain unchanged untjl the

b the

withdrawn,
replaced by a revised edition, or

amended.

IMPORTANT - The "colour inside’ logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The publications in IEC 61300 series [1]" contain information on mechanical and environmental
testing procedures and measurement procedures relating to fibre optic interconnecting devices
and passive components. They are intended to be used to achieve uniformity and reproducibility
in environmental testing procedures and measurement procedures.

The term "test procedure" refers to procedures commonly known as mechanical and
environmental tests. The expressions "environmental conditioning" and "environmental testing"
an
and

The [term "measurement procedure" refers to those measurements which are hecesgsary
to asgess the physical and optical characteristics of a component and may also-be Used bgfore,
durinjg or after a test procedure to measure the effects of environmental conditioning or tegting.
The return loss and attenuation tests are examples of measurement procedures.

The fequirements for the performance of components or equipment 'subjected to the tesi and
meagqurement procedures described in this document are not ‘included. The relg¢vant
specffication for the device under test defines the allowed perfofmance limits.

When drafting a specification or purchase contract, only those tests which are necessafy for
the relevant components or equipment taking into account the technical and economic aspects
shou|d be specified.

The mechanical and environmental test procedures are contained in IEC 61300-2 (all parts)
and the measurement procedures in IEC 61300-3 (all parts). Each test or measuregment
procgdure is published as a stand-alone publication so that it may be modified, expanded or
cancelled without having an effect on any\other test or measurement procedure. HoweVer, it
shou|d be noted that, where practical;'fteference is made to other standards as opposed to
repetting all or part of already existing standards. As an example, the cold test for fibre [optic
apparatus refers to IEC 60068-2-14]2], but it also provides other needed information sug¢h as
purpose, recommended severities and a list of items to be specified.

Multiple methods may be‘contained in a test or measurement procedure. As an example,
sevefal methods of measuring attenuation are contained in the attenuation measurement
proce¢dure.

If mofe than onexmethod is contained in a test or measurement procedure, the reference me¢thod
may pe identified.

The tlests'in this document permit the performance of components or equipment to be comppred.
To awmwmﬂww i ied in

accordance with a suitable sampling plan and may be supplemented by appropriate additional
tests, if necessary.

To provide tests appropriate to the different intensities of an environmental condition, some of
the test procedures have a number of degrees of severity. These different degrees of severity are
obtained by varying the time, temperature or some other determining factor separately or in
combination.

1 Numbers in square bracket refer to the Bibliography.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 1: General and guidance

cope

This
meag
inter
fibre

This
the tg

part of IEC 61300 provides general information and guidance for the basje ‘test
urement procedures defined in IEC 61300-2 (all parts) and IEC 61300-3 (all>parts
onnecting devices, passive components, mechanical splices, fusion spli¢e” proteq
management systems and protective housings.

and
) for
tors,

document-sheuld-be is used in combination with the relevant specification which defines

sts to be used, the required degree of severity for each of them, their sequence, if rele

and the permissible performance limits. In the event of conflict between this document an

relev

ant specification, the latter takes precedence.

2 Normative references

The following documents are referred to in the text insuch a way that some or all of their co

vant,
d the

ntent

conslitutes requirements of this document. For dated references, only the edition cited applies.
For pndated references, the latest edition of-the referenced document (including| any
amendments) applies.

IEC 60050-731, |International Electrotechnical Vocabulary - Part 731: Optical |fibre
communication (available at www.electropedia.org)

IEC 60617, Graphical symbols fordiagrams (available at http://std.iec.ch/iec60617)

IEC 60793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specificatiqn for
category A1 multimode‘fibres

IEC 60793-2-30, Optical fibres — Part 2-30: Product specifications — Sectional specificatiqn for
cateqgory A3 multimode fibres

IEC AN7Q023410 O ntical fihrac DPart 2. 40 Dradiiet enacificatiopns Saoactinnal enacifiratinn for
= forts A0 Cootlonl Hbeos o0 Brodiet conoliiontions Cootional cocolioniige
categoryr-Ad-multimode-fibres

IEC 60825-1, Safety of laser products — Part 1: Equipment classification and requirements

IEC 60825-2, Safety of laser products — Part 2: Safety of optical fibre communication systems
(OFCSs)

IEC 61280-1-4, Fibre optic communication subsystem test procedures — Part 1-4: General
communication subsystems — Light source encircled flux measurement method

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

IEC 61300-2 (all parts), Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2: Tests


https://iecnorm.com/api/?name=a25e4176925acc4997a527457fb8abb3

-8- IEC 61300-1:2022 RLV © IEC 2022

IEC 61300-3 (all parts), Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 3: Examinations and measurements

IEC 61300-3-1, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-1: Examinations and measurements — Visual examination

IEC 61300-3-35, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-35: Examinations and measurements — Visual inspection of
fibre optic connectors and fibre-stub transceivers

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO Ind IEC maintain terminological databases for use in ‘standardization at the follqwing
addresses:

o |EC Electropedia: available at http://www.electropgdia.org/

e |30 Online browsing platform: available at hitpMfwww.iso.org/obp

3.11
test
technjical operation that consists of the determination of one or more characteristics of a given
produict, process or service according\to a specified procedure and normally consists df the
following steps:

a) preparation (where required);

b) preconditioning (where required);

c) initial examination and*measurement (where required);
d) cpnditioning;

e) recovery (where ‘required);

f) fipal examination and measurement

3.1.2

devi¢e ander test

DUT
interconnecting device, passive component, equipment or other item designated to be tested

3.1.3

preparation

preparing the DUT according to the manufacturer’s instructions or as specified in the relevant
specification

3.1.4

preconditioning

treatment of a DUT with the object of removing or partly counteracting the effects of its previous
environmental history or acclimatisation of the test specimen to standard atmospheric
conditions
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3.1.5

conditioning

exposure of a DUT to environmental or mechanical conditions for a specified duration in order
to determine the effects of such conditions on the DUT

3.1.6

recovery

treatment of a DUT after conditioning in order that the properties of the DUT may stabilise
before measurement

3.1.7
examination
visudl and/or mechanical inspection of a DUT made with or without the use of special equipment

Note {1 to entry: Examination is usually carried out before and after the test, and/or during the test.

3.1.8
meagsurement
procgss of obtaining one or more values that can reasonably be attributed to a quantity

[SOYRCE: IEC 60050-112:2010, 112-04-01, modified — The adverb)"experimentally" has peen
removed from the definition, as well as the notes.]

3.1.9
uncelrtainty of measurement
quantified doubt about the result of a measurement

Note 1 to entry: ISO/IEC Guide 98-3:2008 [3] defines uncertainty of measurement.

Note 4 to entry: |IEC TR 61282-14 [4] provides the infermation of measurement uncertainties.

3.1.10
encirfcled flux
EF

fraction of cumulative near-field pewer to the total output power as a function of radial disfance
from |the optical centre of the-core, defined by Formula (1):

J.(:xl(x)dx

EF(r)= R
I xl(x)dx

(1)

o

wherg

I(x) |is<he near-field intensity profile as a function of radial position;—+ x;

R is the maximum range of integration
Note 1 to entry: The encircled flux shall be measured according to IEC 61280-1-4.

3.1.11

encircled angular flux

EAF

fraction of cumulative far-field power to the total output power as a function of incident angle 6
from the optical central axis of the far-field pattern, defined by Formula (2):



https://iecnorm.com/api/?name=a25e4176925acc4997a527457fb8abb3

-10 - IEC 61300-1:2022 RLV © IEC 2022

sin(@)

27 0
o lo 1re) cos’(6)

R 1) SO
cos’(0) 2)

[ T3 100) 25 s oo
Q/Q
S

1(6,9] is the far-field intensity profile as a function of raQapangIe and circular angle;

wher|

[

r is the radial distance from the origin correspo@g to an angle between one ray enpitted
from the multimode waveguide and the@ ical axis of the multimode waveguide,
calculated by dtané; Q

1) is a circular angle in polar coordinate\‘gg

is an angle between one ray emjt@h\from the multimode waveguide and the opticallaxis;
Omax| is the maximum ray angle, whf& is approximately 30° for category A3 multimode|fibre
for example; R\

ds is the distance betwe%&he end of multimode optical waveguide and far field pgttern
(FFP) screen.

Note ] to entry: The enci@ﬂngular flux is measured according to IEC 61300-3-53 [5].

3.1.1p @)

diffefential m@itenuation
DMA

variagion i'@nuation among the propagating modes of a multimode optical fibre

O

[SOU :IEC TR 62614-2:2015 [6], 3.4]

3.1.13
standard uncertainty
uncertainty of a measurement result expressed as a standard deviation

Note 1 to entry: For further information, see the ISO/IEC Guide 98-3.

3.1.14

uncertainty type A

type of uncertainty obtained by a statistical analysis of a series of observations, such as when
evaluating certain random effects of measurement

Note 1 to entry: See Annex A and ISO/IEC Guide 98-3.
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3.1

.15

uncertainty type B
type of uncertainty obtained by means other than a statistical analysis of observations, for
example an estimation of probable sources of uncertainty, such as when evaluating systematic
effects of measurement

Note 1 to entry: See Annex A and ISO/IEC Guide 98-3.

3.1

.16

measurement repeatability
measurement precision under a set of repeatability conditions of measurement

3.1

3.1

3.1

A7
meagurement reproducibility
reprdducibility measurement precision under reproducibility conditions of measurément

118
stabflity

ability of a measuring instrument to keep its performance characteristies within a spe
rang¢ during a specified time interval, all other conditions being the same

1P
repeptability condition
cond|tion of measurement that includes the same measurement procedure, same operg

cified

tors,

samg measuring system, same operating condition§, and same location, and replicate

meagurements on the same or similar objects over a-$hort period of time

3.1

.2
reproducibility condition

cond|tion of measurement that includes different locations, operators, measuring systems
repligate measurements on the same or similar objects

and

3.2 | Abbreviated terms

——

DMA differential mode attenuation
DUT device under. test

EAF encircled\angular flux
EF encircled flux

FFP fak field pattern

FP-LD Fabry-Perot laser diode
Gl graded index

LED light emitting diode

NA numerical aperture

Sl step index

VCSEL  vertical cavity surface emitting laser

4

4.1

Requirements for IEC 61300-2 (all parts) and IEC 61300-3 (all parts)

Requirements for IEC 61300-2 (all parts) (tests)

IEC 61300-2 (all parts) shall contain the following items:

test apparatus;
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— test procedures;—stated-inthe-testrequirements;

— severities;

— details to be specified and reported.

4.2 Requirements for IEC 61300-3 (all parts) (examinations and measurement
procedures)

4.21 General requirements

IEC 61300-3 (all parts) shall contain the following items:

2022

easurement apparatus;

n
— measurement procedures;
nmethod of calculation (where required);
c

bnsideration of measurement uncertainty;
— details to be specified and reported.

NOTE|1 The measurement uncertainty herein means the measurement uncertainty\of the physical value
perfornance parameters of DUT, not that for measurement apparatus (instruments),

NOTE|2 The measurement uncertainty is expressed as an absolute value nof-usifng "+".

The [measurement accuracy, linearity, stability and repeatability of each measureg
appafatus are possible to affect the measurement uncertaifity. The relation of those facto
the rheasurement uncertainty should be described. WWhen the reference value, such a
settinng values, the initial values, the nominal values, ganbe defined, the sign "+" can be adq
for tHe deviation from the reference values (refer tg 6:2 and 6.3).

4.2.2 Requirements for attenuation variation

of the

ment
rs on
5 the
pted

For |nterconnecting devices and_passive optical components, the attenuation variati
definpd as a plus or minus (+).deviation from the original value at the start of the test, u
othenwise specified.

5 tandard atmospheric conditions

Stanglard atmospheric conditions shall be controlled within some range to ensure p
correllation of data obtained from measurements and tests conducted in various facilities.
and measurement procedures shall be conducted under the following atmospheric cond

bN is
hless

foper
Test
tions

unlegs otherwise specified. In some cases, special ambient conditions may be needed and can
be specified in the relevant specification.
The standard range of atmospheric conditions for carrying out measurements and tests is set
out in Table 1.
Table 1 — Standard atmospheric conditions

Temperature Relative humidity Air pressure

18 °C to 28 °C 25 % to 75 % 86 kPa to 106 kPa
NOTE Some dimensional measurements require a tighter temperature range of 18 °C to 22 °C as defined in ISO 1
[71.
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Variations in ambient temperature and humidity shall be kept to a minimum during a series of
measurements.

6 Significance of the numerical value of a quantity

6.1 General

The numerical values of quantities for the various parameters (temperature, humidity, stress,
duration, optical power levels, etc.) given in the basic methods of environmental and optical
testing constituting IEC 61300-2 (all parts) and the optical and physical measurements
consttatrgHEG-64306-3{aHpartsare—expressedin—differenrt-ways—acecordingte-theneeds of

each|individual test.

The fwo cases that most frequently arise are as follows:

a) the quantity is expressed as a nominal value with a tolerance;

b) the quantity is expressed as a range of values.

For these two cases, the significance of the numerical value is discussed in 6.2 and 6.3.

6.2 | Quantity expressed as nominal value with tolerance
Examples of two forms of presentation are:

a) 4D mm +2 mm
2[s+0,5s
0[3dB £ 0,1 dB

a) 9B % S %

The expression of a quantity as a numerical value indicates the intention that the test should
be carried out at the stated valuex(Dhe object of stating tolerances is to take account df the
following factors in particular:

o the difficulties in regulating some devices and their drift (undesired slow variation) during
the test;

L]
c

hcertainties of instiument;

°
=}

bn-uniformitytof 'environmental parameters, for which no specific tolerances are givegn, in
He test space.in which the DUTs are located.

—

These tolerances are not intended to allow latitude in the adjustment of the values of the
parafeter within the test space. Hence, when a quantity is expressed by a nominal valug with
a tolerance, the test apparatus shall be adjusted so as to obtain this nominal value making
allowance for the uncertainties of instrument.

In principle, the test apparatus shall not be adjusted to maintain a limiting value of the tolerance
zone, even if its uncertainty is so small as to ensure that this limiting value would not be
exceeded.

EXAMPLE If the quantity is expressed numerically as 100 £ 5, the test apparatus is adjusted to maintain the target
value of 100 making allowance for the uncertainties of instrument and in no case is adjusted to maintain a target
value of 95 or 105.

In order to avoid any limiting value applicable to the DUT during the carrying out of the test, it
may be necessary in some cases to set the test apparatus near to one tolerance limit.

In the particular case where the quantity is expressed by a nominal value with a unilateral
tolerance (which is generally the case unless justified otherwise by special conditions, for
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example, a non-linear response), the test apparatus shall be set as close as possible to the
nominal value (which is also a tolerance limit) taking account of the uncertainty of measurement,
which depends on the apparatus used for the test (including the instruments used to measure
the values of the parameters).

+0
EXAMPLE If the quantity is expressed numerically as 100 % _r % and the test apparatus is capable of an overall
5

uncertainty in the control of the parameter of £1 %, then the test apparatus is adjusted to maintain a target value of
99 %. If, on the other hand, the overall uncertainty is +2,5 %, then the adjustment is set to maintain a target value of
97,5 %.

6.3 Quantity expressed as a range of values

Examples of forms of presentation:

a) From 18 °C to 28 °C
elative humidity from 80 % to 100 %
Ffom 1 hto2h
b) Rleturn loss = 55 dB
tenuation < 0,50 dB
The yse of words in expressing a range leads to ambiguity; forrexample, the phrase "from 80 %
to 100 %" is recognised as "excluding the values of 80 and, 100" by some readers, as "8( and

100 are included" by others. The use of symbols, for example > 80 or = 80, is generally| less
likelyl to be ambiguous and-is shall therefore-te be prefetred.

The expression of a quantity as a range of values, indicates that the value to which thg test
apparatus is adjusted has only a small influence<on the result of the test.

Whete the uncertainty of the control of the“parameter (including uncertainties of instrument)
permtlits, any desired value within the given range may be chosen. For example, if it is sfated
that fhe temperature shall be from 18 2Cto 28 °C, any value within this range can be used (but
it is ot intended that the temperatufe should be programmed to vary over the range).

7 Graphical symbols and terminology

The ferminology used/in‘the interpretation and preparation of fibre optic test and measurement
procedures shall betaken from IEC 60050-731.

Graphical symbeols used for the preparation and interpretation of fibre optic test| and
meagurement_procedures shall be selected where possible from IEC 60617.

8 afety

As far as laser radiation is concerned, the precautions for carrying out fibre optic measurements
are as given in |[EC 60825-1 shall be used. Fibre optic components and systems may emit
hazardous radiation. This may occur

a) at sources,

b) in transmission systems during installation, during service or intentional interruption and
failure or unintentional interruption, and

c) while measuring and testing.

For hazard evaluation, precautions and manufacturer's requirements,-the-relevant-standards
are IEC 60825-1 and IEC 60825-2 shall be used.
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Other safety aspects are referred to in applicable test methods and other standards.

9 Calibration

9.1 General

The equipment used shall have a valid calibration certificate in accordance with the applicable
quality system for the period over which the testing is done. Preferably international or national
standards should be adopted (e.g. IEC 61315 [8]). The calibration should be traceable to a
national standard if available.

In caLes where no calibration standard exists, the manufacturer or laboratory carrying oyt the
test ghall state the uncertainty of the test equipment to their best knowledge.

9.2 | Round robin calibration procedure

Whete the uncertainty is unknown, it may be necessary to evaluate the uncertainty with yse a
roundl robin calibration procedure for calibrating measuring instruments~(e.g. gauges).

10 Launch conditions

10.1| General

The loss characteristics of a component frequently depend, to a very significant extent, or] how
the Iight is launched into the input fibre.-His—recomriended-that The launch condition$-are
shou|d be used for all optical measurements. In otder to obtain repeatable measurementsg, it is
necepsary to use standard launch conditions, which are clearly defined, and can be dupli¢ated
easily and precisely.

To achieve consistent results, first ingpect and, if necessary, clean and inspect agaln all
conngctor plugs and adaptors prior to-measurement. Visual examination shall be undertaklen in
accofdance with IEC 61300-3-1.%‘Additionally, end-faces of optical connectors shaj|l be
inspgcted in accordance with IEC-61300-3-35.

The power in the fibre shall be set high enough, within the power level, not to generate|non-
lineal scattering effects.

Precautions shall,be/taken to ensure that cladding modes do not affect the measurement.
Cladding modes,shall be eliminated either as a natural function of the fibre coating in the |input
and [output fibfes, or by adding cladding mode eliminators if specified in the rel¢vant
specification.

Precautions shall be taken to ensure that excessive bending of the fibres on either the ingut or
output fibre, which could affect the measurement, does not occur. The fibres should remain
fixed in position during the measurement.

The stability of the launch shall be suitable for the measurement to be undertaken. The stability
shall be maintained over the measurement time and operational temperature range.

10.2 Multimode launch conditions for-Ad1b-fibre A1 fibres

Annex A provides a procedure for establishing the launch conditions for multimode fibre of
category A1 defined in IEC 60793-2-10. The launch conditions are defined by tolerance bands
on a target encircled flux (EF) metric.

NOTE 1 IEC 62614-1 [9] and+EC-TR-614282-11 IEC TR 62614-2 provide useful information on multimode launch
condition.
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These tolerance bands have been created for testing installed fibre optic links-as—defined-in
according to IEC 61280-4-1, to limit the variation in measured attenuation. The expected
tolerances for links (with multiple connectors) are different to those for a single connection.
When the measured EF of the source is within the specified tolerance bands, the expected
uncertainty for the measured attenuation value of a single connection for A1-OM2, A1-OM3,
A1-OM4 and A1-OMS5 fibres, in dB, is according to Table 2.

NOTE 2 Multimode optical interfaces are provided in IEC 63267 (all parts)2 [10].

Table 2 — Expected-uncertainty for measured

attenuation-of single-connectionsfor-Alb-fibre variation of attenuation due to mode
yartation of singte connections for AT-OM2, AT-OM 3, AT-OMdand AT-OWM5 Tibres
Fidre nominal core diameter Wavelength Expected-uncertaifty
variation of attenuation-due to mpde
variatioh
um nm dB
50 850 +0,08

Tablg 2 is valid for attenuation values < 0,75 dB due to launch condition and modal variatjon.

When calculating the total uncertainty of the multimode“attenuation measurement| the
uncerltainty due to the modal variations shall be included.

10.3| Multimode launch conditions for A3e fibre

Annex B provides a procedure for establishing” the launch conditions for category| A3e
multimode fibre defined in IEC 60793-2-30. The launch condition is defined by tolerance jpand
on a ftarget encircled angular flux (EAF) metric.

NOTE| IEC 61300-3-53 provides useful information on multimode launch condition for step index (SI) fibre, defined
in IEC|60793-2-30 and IEC 60793-2-40 [11]¢

Thesg tolerance bands have been created for testing connecting devices, to limit the variation
in mgasured attenuation. Whenthe measured EAF of the source is within the specified toleffance
band| the expected uncertainty for the measured attenuation value of a single connectign, in
dB, i$ according to Table\8.

Table 3 — Expected-uncertainty for measured

variation of attenuation due to mode variation
of single connections for A3e fibre

Fibre nominal core NA Wavelength Expected-uncertainty variation |of
diameter attenuation due to mode variatipn

um nm dB

200 0,37 850 0,2

Table 3 is valid for attenuation values < 2,0 dB due to launch condition and modal variation.

When calculating the total uncertainty of the multimode attenuation measurement, the
uncertainty due to the modal variations shall be included.

2 Under preparation.
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10.4 Multimode launch conditions for the other multimode fibres

For multimode fibres the other than A1 fibres and A3e fibres, the measurement launch condition

shall

be determined between suppliers and users. Unless otherwise specified,

recommended launch condition is EF for graded index fibres and EAF for Sl fibres.

10.5 Single-mode launch conditions

the

For single-mode components, the wavelength of the source (including the total spectral width)
shall be longer than the cut-off wavelength of the fibre. The deployment and length of the fibre
on the input shall be such that any higher order modes that may initially be launched are

suffig
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when required, shall be specified in the relevant specification.

Multimode planar waveguide launch conditions

ultimode planar waveguide components, the measurement lagneh condition sha
mined between suppliers and users. It is recommended to apply‘the launch conditig
r the graded index (Gl) waveguides and EAF for the S| waveguides.

ally, the launch angles and/or beam diameters of the\Ae@rizontal axis (X-axis) an

aunch conditions of EF and EAF are applied assGming the circular symmetric beg
d be taken into consideration that the measurgment launch conditions of EF or E
ble to be different from actual launch conditions{in application.

following items of the measurement launch condition for the application shoul
dered:

rection of transmission of the light@.e. Gl to Sl or Sl to Gl);

e launch angle of the light seyrce (i.e. vertical cavity surface emitting laser (VCJ{

bbry-Perot laser diode (FP-LD); light emitting diode (LED) and so on);
Limerical aperture (NA) of\the waveguides;
e length of the waveguide and the fibres.

olarization sensitive devices, the state of polarization of input power may be(significant

Il be
ns of

1 the

al axis (Y-axis) are not the same, for example the beam shape is not circular symmgtric.

m. It
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Annex A
(normative)

2022

Multimode launch condition requirement for measuring attenuation
of components terminated on IEC 60793-2-10 type-Ata-and-Alb

A1 fibres

General

uring

attenuation. The purpose of these requirements is to ensure consistency of field measurements

with factory measurements and consistency of factory or field measurements when-diff|
typeq of test equipment are used.

Use
ther

For multimode step index (Sl) fibre, defined by IEC 60793-2-30 and "NEC 60793-2-40, enci

pquirements of field testing after installation of the product in the field«

erent

f these launch conditions should ensure that, when a component is factory'tested, it meets

rcled

angular flux (EAF) measurement method, defined by IEC 61300-3-53, is used. See AnneXx B.

A.2

Light| sources, typically used in measuring attenuationy/may have varying modal distribu
when launched into multimode fibre. These diffeting modal distributions, combined wit
differlential mode attenuation (DMA) inherent in most multimode components, commonly G
meagurement variations when measuring atteguation of multimode components. For exa
attenjuation measurement variations can occur when two similar light sources or different |
cordg are used.

In th

masHKed the variance in result between the factory and field measurement.

As t¢chnology has evolvedy/the system requirements for attenuation have become
stringent. Demanding _application requirements are driving the need for accurate
reprdducible multimode~attenuation measurements over a variety of field-test instrum
Atterjuation measurement experiments with different field-test instruments having the
standards-compliant set-up produce measurement variations that are induced by their diff]
laungh conditians:

A3

Technical background

b past, legacy (LED based) applications had a wide power budget which in most g

EF_template

tions
h the
ause

ple,
unch

ases

more

and
ents.
same
ering

A.3.1 Applicable types of optical fibres

These guidelines are suitable for 50 um and 62,5 ym core fibres, both with 125 ym cladding

diam

eter.

A.3.2 Encircled flux

The EF is determined from the near field measurement of the light coming from the end of the
reference grade launching cord.

A.3.3 EF template example

An example of an encircled flux template for 50 ym core fibre at 850 nm is shown in Figure A.1.
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Figure A.1 — Encircled flux template’éxample

Target launch and upper and lower tolerarice bands for attenuation
connections

General

specified launch condition in this>document is valid for attenuation measureme

mode connectors shall meet(the EF requirements of Table A.1 to Table A4
ured at the output of the reféerence connector.

Limits on EF

imits for the EF(are derived from a target near field and a set of boundary cond
ned to constrain the variation in attenuation induced by variations in the sour
h £10 % or £X\dB, whichever is largest, of the value that would be obtained if the t
h were used: The variable X is a tolerance threshold that varies with fibre core sizg
length.according to the values in Table 2. The limits are derived from theor
derations.

measurements of-Ata A1-OM2 to A1-OM5 and-A1b A1-OM1 optical fibre¢

nt of

mode fibre optic connections. The launch condition for attenuation measurements for

when

tions
te to
arget
and
btical

Radial offset EF lower bound EF target bound EF upper bound
um
10 0,278 5 0,335 0,3915
15 0,598 0 0,655 0,711 9
20 0,910 5 0,919 3 0,929 5
22 0,969 0 0,975 1 0,981 2
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Table A.2 — EF requirements for 50 pym core fibre at 1 300 nm

Radial offset

EF lower bound

EF target bound

EF upper bound

pm

10 0,279 2 0,336 6 0,394 0
15 0,599 6 0,656 7 0,713 8
20 0,907 2 0,918 6 0,930 0
22 0,966 3 0,972 8 0,979 3

Table A.3 — EF requirements for 62,5 pym fibre at 850 nm

Radial offset EF lower bound EF target bound EF upper bound
pum
10 0,168 3 0,210 9 0,253 5
15 0,369 5 0,439 0,508 5
20 0,6337 0,692 3 0,750 9
26 0,924 5 0,935 0,945 5
28 0,971 0 0,978.3 0,985 6

Table A.4 — EF requirements for 62{5)um fibre at 1 300 nm

Radial offset EF lower bound EF target bound EF upper bound
pum
10 0,168 0 0,211 9 0,255 8
15 0,369 9 0,440 9 0,511 9
20 0,636 9 0,694 5 0,752 1
26 0,925 4 0,9357 0,946 0
28 0,970 8 0,978 2 0,985 6
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Annex B
(normative)

Multimode launch condition requirement for measuring attenuation
of components terminated on IEC 60793-2-30 type A3e fibres

B.1 EAF template

B.1.1 Applicable types of optical fibres

Thesg guidelines are suitable for 200 ym core fibres with 230 ym cladding diameter.

B.1.2 Encircled angular flux

The EAF is determined from the far field measurement of the light coming fronr'the end qf the
reference grade launching cord.

B.1.3 EAF template example

An ekample of an encircled angular flux template for 200 ym core fibre at 850 nm is shown
in Figure B.1.

Encircled angular flux
o —
oo

/
0.4 /
0,2 /
.
0 10 20 30

Angle 0' (degree)
IEC

g

NOTE Although the unit for Formula (2), which is the definition of EAF, is radian, the unit for the horizontal axis is
degree.

Figure B.1 — Encircled angular flux template example

B.2 Target launch and upper and lower tolerance bands for attenuation
measurements of A3e optical fibre connections

B.2.1 General

The specified launch condition in this document is valid for attenuation measurement of
multimode fibre optic connections. The launch condition for attenuation measurements for
multimode connectors shall meet the EAF requirements of Table B.1 when measured at the
output of the reference connector.
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B.2.2 Limits on EAF

The limits for the EAF is derived from a target far field and a set of boundary conditions designed
to constrain the variation in attenuation induced by variations in the source to within £10 %
or +X dB, whichever is largest, of the value that would be obtained if the target launch were
used. The variable X is a tolerance threshold that varies with fibre core size and wavelength
according to the values in Table 3. The limits are derived from theoretical considerations.

Table B.1 — EAF requirements for NA of 0,37 and 200 ym core fibre at 850 nm

Radiation angle degree? EAF lower bound EAF upper bound
5 0,075 3 0,1197
10 0,293 4 0,445 4
15 0,606 9 0,832 9
20 0,870 8 0,987 1
a8 Although the unit for Formula (2), which is the definition of EAF, is radian, the
unit of the radiation angle is degree.
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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to_pronmfote interng
cofoperation on all questions concerning standardization in the electrical and electronic fields. To this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “[EC Publication(s)”).
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-goyernmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely withi;the International Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

The formal decisions or agreements of IEC on technical matters expresS¢as nearly as possible, an interna
copsensus of opinion on the relevant subjects since each technical tommittee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts aresmade to ensure that the technical content
Publications is accurate, IEC cannot be held responsible“for the way in which they are used or fdq
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in theirnational and regional publications. Any divergence b¢
anl IEC Publication and the corresponding national-or regional publication shall be clearly indicated in the

IEC itself does not provide any attestation of,conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, 'access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

Alllusers should ensure that they have_the latest edition of this publication.

Nd liability shall attach to IEC ,orits” directors, employees, servants or agents including individual exper
megmbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out ofwthe publication, use of, or reliance upon, this IEC Publication or any othg
Pyblications.

At{ention is drawn _to.the Normative references cited in this publication. Use of the referenced publicati
indispensable for.fhe’correct application of this publication.

At{ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
rights. IECsshall not be held responsible for identifying any or all such patent rights.
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IEC T1300-1 has been prepared by subcommittee 86B: Fibre optic interconnecting devices
pass|ve.components, of IEC technical committee 86: Fibre optics. It is an International Star

dard.

This fifth edition cancels and replaces the fourth edition published in 2016. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a)
b)
c)

d)

addition of the information of measurement uncertainties in 4.2.1;
change of the requirements for attenuation variation in 4.2.2;

addition of the multimode launch conditions of other fibres than A1-OM2, A1-OM3, A1-OM4,

A1-OM5 and A3e in 10.4;

addition of the multimode launch conditions of the planar waveguide in 10.6;
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e) s
fy c

plitting Annex A for EF and Annex B for EAF;

orrection of errors in the definitions of encircled flux and encircled angular flux.

The text of this International Standard is based on the following documents:

Draft Report on voting

86B/4582/FDIS 86B/4602/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above-table

The llanguage used for the development of this International Standard is English.

This
acco
at w
desc

A lis
inter

document was drafted in accordance with ISO/IEC Directives, Part 2, anddevelop
dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, ava

ibed in greater detail at www.iec.ch/standardsdev/publications.

I of all parts in the IEC 61300 series, published under thé) general title, Fibre

found on the IEC website.

ed in
jlable

vw.iec.ch/members_experts/refdocs. The main document types developed by IEQ are

optic

fonnecting and passive components — Basic test and measurement procedures, cgn be

b the

The ¢gommittee has decided that the contents of this doctiment will remain unchanged untjl the
stability date indicated on the IEC website under webstore.iec.ch in the data related t
spec|fic document. At this date, the document will.be

e rg¢confirmed,

e withdrawn,

—

gplaced by a revised edition, or

mended.
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INTRODUCTION

The publications in IEC 61300 series [1] contain information on mechanical and environmental
testing procedures and measurement procedures relating to fibre optic interconnecting devices
and passive components. They are intended to be used to achieve uniformity and reproducibility
in environmental testing procedures and measurement procedures.

The term "test procedure" refers to procedures commonly known as mechanical and
environmental tests. The expressions "environmental conditioning" and "environmental testing"
an
and

The [term "measurement procedure" refers to those measurements which are hecesgsary
to asgess the physical and optical characteristics of a component and may also-be Used bgfore,
durinjg or after a test procedure to measure the effects of environmental conditioning or tegting.
The return loss and attenuation tests are examples of measurement procedures.

The fequirements for the performance of components or equipment 'subjected to the test and
meagurement procedures described in this document are not ‘included. The relg¢vant
specffication for the device under test defines the allowed perfofmance limits.

When drafting a specification or purchase contract, only those tests which are necessafy for
the relevant components or equipment taking into account the technical and economic aspects
shoul|d be specified.

The mechanical and environmental test procedures are contained in IEC 61300-2 (all parts)
and the measurement procedures in IEC 61300-3 (all parts). Each test or measuregment
procgdure is published as a stand-alone publication so that it may be modified, expanded or
cancelled without having an effect on any\other test or measurement procedure. Howeer, it
shou|d be noted that, where practical;'teference is made to other standards as opposeéd to
repetting all or part of already existing standards. As an example, the cold test for fibre [optic
apparatus refers to IEC 60068-2-14]2], but it also provides other needed information suc¢h as
purppse, recommended severities and a list of items to be specified.

Multiple methods may be‘contained in a test or measurement procedure. As an example,
sevefal methods of measuring attenuation are contained in the attenuation measurement
proce¢dure.

If mofe than onexmethod is contained in a test or measurement procedure, the reference mg¢thod
may pe identified.

The tests'in this document permit the performance of components or equipment to be comppred.
To awa_mMMmew i ied in

accordance with a suitable sampling plan and may be supplemented by appropriate additional
tests, if necessary.

To provide tests appropriate to the different intensities of an environmental condition, some of
the test procedures have a number of degrees of severity. These different degrees of severity are
obtained by varying the time, temperature or some other determining factor separately or in
combination.

T Numbers in square bracket refer to the Bibliography.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 1: General and guidance

cope
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2 Normative references

The following documents are referred to in the text insuch a way that some or all of their co

cons
For
amer

IEC 60050-731, |International Electrotechnical Vocabulary - Part 731: Optical

comr
IEC ¢

IEC ¢
cated

IEC ¢
categ

part of IEC 61300 provides general information and guidance for the basje ‘test
urement procedures defined in IEC 61300-2 (all parts) and IEC 61300-3 (all>parts
onnecting devices, passive components, mechanical splices, fusion splice” proteq
management systems and protective housings.

document is used in combination with the relevant specification which defines the tes
ed, the required degree of severity for each of them, their sequence, if relevant, an

fication, the latter takes precedence.

itutes requirements of this document. For dated references, only the edition cited ap
undated references, the latest edition of-the referenced document (including
dments) applies.

nunication (available at www.electropedia.org)
0617, Graphical symbols fordiagrams (available at http://std.iec.ch/iec60617)

0793-2-10, Optical fibres — Part 2-10: Product specifications — Sectional specificatid
ory A1 multimodesfibres

0793-2-30, Optical fibres — Part 2-30: Product specifications — Sectional specificatid
ory A3 multimode fibres

IEC ¢

(OFCSs)

p0826=-1, Safety of laser products — Part 1: Equipment classification and requirement

and
) for
tors,

5ts to
d the

issible performance limits. In the event of conflict between this.document and the rel¢vant

ntent
blies.
any

fibre

n for

n for

(2]

IEC 61280-1-4, Fibre optic communication subsystem test procedures — Part 1-4: General
communication subsystems — Light source encircled flux measurement method

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

IEC 61300-2 (all parts), Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2: Tests

IEC 61300-3 (all parts), Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 3: Examinations and measurements
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IEC 61300-3-1, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-1: Examinations and measurements — Visual examination

IEC 61300-3-35, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 3-35: Examinations and measurements — Visual inspection of
fibre optic connectors and fibre-stub transceivers

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO Ind IEC maintain terminological databases for use in standardization at the follqwing
addresses:

e |HC Electropedia: available at http://www.electropedia.org/

e |30 Online browsing platform: available at http://www.iso.org/obp

3.1.1
test
technical operation that consists of the determination of one ermore characteristics of a given
produict, process or service according to a specified procedure and normally consists df the
following steps:

a) preparation (where required);
b) preconditioning (where required);
c) initial examination and measurement (where required);

d) cpnditioning;

—

e) recovery (where required);

f) fipal examination and measurement

3.1.2
devi¢e under test
DUT
inter¢connecting device;\passive component, equipment or other item designated to be tesfted

3.1.3
preprration
preparing the.DUT according to the manufacturer’s instructions or as specified in the relévant
specification

3.1.4
preconditioning

treatment of a DUT with the object of removing or partly counteracting the effects of its previous
environmental history or acclimatisation of the test specimen to standard atmospheric
conditions

3.1.5

conditioning

exposure of a DUT to environmental or mechanical conditions for a specified duration in order
to determine the effects of such conditions on the DUT

3.1.6

recovery

treatment of a DUT after conditioning in order that the properties of the DUT may stabilise
before measurement
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3.1.7
examination
visual and/or mechanical inspection of a DUT made with or without the use of special equipment

Note 1 to entry: Examination is usually carried out before and after the test, and/or during the test.

3.1.8
measurement
process of obtaining one or more values that can reasonably be attributed to a quantity

[SOURCE: IEC 60050-112:2010, 112-04-01, modified — The adverb "experimentally" has been
removed from the definition, as well as the Notes.]

3.1.9
uncertainty of measurement
quantified doubt about the result of a measurement

Note 1 to entry: ISO/IEC Guide 98-3:2008 [3] defines uncertainty of measurement.

Note 4 to entry: IEC TR 61282-14 [4] provides the information of measurement uncertainties.

3.1.1j0
encircled flux
EF

fraction of cumulative near-field power to the total output power as a function of radial disfance
from [the optical centre of the core, defined by Formula-(1):

EF(r)=b—— (1)

wherp
I(x) |is the near-field intensity profile as a function of radial position x;

R is the maximum range(of integration
Note 1 to entry: The encircled lux shall be measured according to IEC 61280-1-4.

3.1.111
encifcled angularflux
EAF
fraction of cumulative far-field power to the total output power as a function of incident angle 6
from |the optical central axis of the far-field pattern, defined by Formula (2):

Izn 9'1(6)(” sin(0) ddy

070 cos® (6
EAF(0')= . () (2)
27 ¢ Omax sin(6)
[ ] 1(0.0)—— 2~ dodo

070 cos” (6)
where
1(6,p) is the far-field intensity profile as a function of radial angle and circular angle;
r is the radial distance from the origin corresponding to an angle between one ray emitted

from the multimode waveguide and the optical axis of the multimode waveguide,
calculated by dftang,

® is a circular angle in polar coordinates;
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is an angle between one ray emitted from the multimode waveguide and the optical axis;

Omax is the maximum ray angle, which is approximately 30° for category A3 multimode fibre
for example;

ds is the distance between the end of multimode optical waveguide and far field pattern
(FFP) screen.

Note 1 to entry: The encircled angular flux is measured according to IEC 61300-3-53 [5].

3.1.12

differential mode attenuation
DMA
varialion in attenuation among the propagating modes of a multimode optical fibre

[SOURCE: IEC TR 62614-2:2015 [6], 3.4]

3.1.13
stangard uncertainty
unceftainty of a measurement result expressed as a standard deviation

Note 1 to entry: For further information, see the ISO/IEC Guide 98-3.

3.1.14
uncertainty type A
type pf uncertainty obtained by a statistical analysis of a series of observations, such as when
evalyating certain random effects of measurement

Note 1 to entry: See Annex A and ISO/IEC Guide 98-3.

3.11
uncertainty type B
type [of uncertainty obtained by means-other than a statistical analysis of observationg, for
exanjple an estimation of probable soureés of uncertainty, such as when evaluating systematic
effecfs of measurement

Note 1 to entry: See Annex A and ISOAEC Guide 98-3.

3.1.16
measurement repeatability
meagurement precision/under a set of repeatability conditions of measurement

3.1.17
meagurement reproducibility
reprdducibility measurement precision under reproducibility conditions of measurement

3.11
stability

ability of a measuring instrument to keep its performance characteristics within a specified
range during a specified time interval, all other conditions being the same

3.1.19

repeatability condition

condition of measurement that includes the same measurement procedure, same operators,
same measuring system, same operating conditions and same location, and replicate
measurements on the same or similar objects over a short period of time

3.1.20

reproducibility condition

condition of measurement that includes different locations, operators, measuring systems, and
replicate measurements on the same or similar objects
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3.2 Abbreviated terms

DMA differential mode attenuation
DUT device under test

EAF encircled angular flux

EF encircled flux

FFP far field pattern

FP-LD Fabry-Perot laser diode

Gl graded index

LED light emitting diode

NA numerical aperture

Sl step index

VCSEL vertical cavity surface emitting laser
4 Requirements for IEC 61300-2 (all parts) and IEC 61300-3_(all parts)

4.1 Requirements for IEC 61300-2 (all parts) (tests)

IEC 6$1300-2 (all parts) shall contain the following items:

—
.

st apparatus;

st procedures;

—
Far}

(2]

pverities;

o

btails to be specified and reported.

4.2 | Requirements for IEC 61300-3 (all parts) (examinations and measurement
procedures)

4.2.1 General requirements
IEC 61300-3 (all parts) shall contain the following items:

easurement apparatus,

m
— measurement procedures;
nmethod of calculation (where required);
c

bnsiderationwef measurement uncertainty;
— details to(be*specified and reported.

NOTE|1 ,The measurement uncertainty herein means the measurement uncertainty of the physical value [of the
performantce parameters of DUT, not that for measurement apparatus (instruments).

NOTE 2 The measurement uncertainty is expressed as an absolute value not using "+".

The measurement accuracy, linearity, stability and repeatability of each measurement
apparatus are possible to affect the measurement uncertainty. The relation of those factors on
the measurement uncertainty should be described. When the reference value, such as the
setting values, the initial values, the nominal values, can be defined, the sign "+" can be adopted
for the deviation from the reference values (refer to 6.2 and 6.3).

4.2.2 Requirements for attenuation variation

For interconnecting devices and passive optical components, the attenuation variation is
defined as a plus or minus () deviation from the original value at the start of the test, unless
otherwise specified.
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Standard atmospheric conditions shall be controlled within some range to ensure proper
correlation of data obtained from measurements and tests conducted in various facilities. Test
and measurement procedures shall be conducted under the following atmospheric conditions
unless otherwise specified. In some cases, special ambient conditions may be needed and can
be specified in the relevant specification.

The standard range of atmospheric conditions for carrying out measurements and tests is set
out in Table 1.

Table 1 — Standard atmospheric conditions

Temperature Relative humidity Air pressure
18 °C to 28 °C 25 % to 75 % 86 kPa to~106 kPa
NOTE Some dimensional measurements require a tighter temperature range of 18 °C to 22.°C"as defined in SO 1
[71.
Varigtions in ambient temperature and humidity shall be kept to~a minimum during a series of

meagurements.

6 Significance of the numerical value of a quantity
6.1 | General
The pumerical values of quantities for the various parameters (temperature, humidity, sfress,

durafion, optical power levels, etc.) given inrthe basic methods of environmental and o
testing constituting IEC 61300-2 (all parts) and the optical and physical measuren
constituting IEC 61300-3 (all parts) are.expressed in different ways according to the nee
each|individual test.

The fwo cases that most frequently arise are as follows:

a)
b)

the quantity is expresseéd as a nominal value with a tolerance;
the quantity is expressed as a range of values.

For these two cases, the significance of the numerical value is discussed in 6.2 and 6.3.

6.2

Quantity expressed as nominal value with tolerance

Exanrples of two forms of presentation are:

btical
nents
ds of

a) 40 mm =2 mm

b)

2s+0,5s
0,3dB +0,1dB

93% *3 %

The expression of a quantity as a numerical value indicates the intention that the test should
be carried out at the stated value. The object of stating tolerances is to take account of the
following factors in particular:

uncertainties of instrument;

the difficulties in regulating some devices and their drift (undesired slow variation) during
the test;
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e non-uniformity of environmental parameters, for which no specific tolerances are given, in
the test space in which the DUTs are located.

These tolerances are not intended to allow latitude in the adjustment of the values of the
parameter within the test space. Hence, when a quantity is expressed by a nominal value with
a tolerance, the test apparatus shall be adjusted so as to obtain this nominal value making
allowance for the uncertainties of instrument.

In principle, the test apparatus shall not be adjusted to maintain a limiting value of the tolerance
zone, even if its uncertainty is so small as to ensure that this limiting value would not be
exceeded.

EXAMPPLE If the quantity is expressed numerically as 100 £ 5, the test apparatus is adjusted to maintain the|target
value jof 100 making allowance for the uncertainties of instrument and in no case is adjusted to maintain a [target
value pf 95 or 105.

In orger to avoid any limiting value applicable to the DUT during the carrying-eut of the test, it
may pe necessary in some cases to set the test apparatus near to one tolerance limit.

In the particular case where the quantity is expressed by a nominalivalue with a unilateral
tolergnce (which is generally the case unless justified otherwisge 'by special conditions, for
exanjple, a non-linear response), the test apparatus shall be set as close as possible tp the
nomihal value (which is also a tolerance limit) taking account ofthe’uncertainty of measurement,
which depends on the apparatus used for the test (including the instruments used to measure
the vplues of the parameters).

EXAMPLE If the quantity is expressed numerically as 100 % tg % and the test apparatus is capable of an ¢verall
uncerfainty in the control of the parameter of £1 %, then the\test apparatus is adjusted to maintain a target v3lue of

99 %.|[If, on the other hand, the overall uncertainty is +2,5,%; then the adjustment is set to maintain a target value of
97,5 %.

6.3 | Quantity expressed as a range of\values
Examples of forms of presentation;

a) From 18 °C to 28 °C
elative humidity from 80_% to 100 %
Ffom 1 hto2h
b) Return loss = 55-dB
tenuation <.0;50 dB

The yse of words in expressing a range leads to ambiguity; for example, the phrase "from B0 %
to 100 %’-isrecognised as "excluding the values of 80 and 100" by some readers, as "80 and
100 are’included" by others. The use of symbols, for example > 80 or = 80, is generally| less
likelyl to.be ambiguous and shall therefore be preferred.

The expression of a quantity as a range of values indicates that the value to which the test
apparatus is adjusted has only a small influence on the result of the test.

Where the uncertainty of the control of the parameter (including uncertainties of instrument)
permits, any desired value within the given range may be chosen. For example, if it is stated
that the temperature shall be from 18 °C to 28 °C, any value within this range can be used (but
it is not intended that the temperature should be programmed to vary over the range).

7 Graphical symbols and terminology

The terminology used in the interpretation and preparation of fibre optic test and measurement
procedures shall be taken from IEC 60050-731.
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Graphical symbols used for the preparation and interpretation of fibre optic test and
measurement procedures shall be selected where possible from IEC 60617.

8 Safety

As far as laser radiation is concerned, the precautions for carrying out fibre optic measurements
as given in IEC 60825-1 shall be used. Fibre optic components and systems may emit
hazardous radiation. This may occur

a) at sources,

b) il transmission systems during installation, during service or intentional interruptior] and
fgilure or unintentional interruption, and

c) while measuring and testing.

For hazard evaluation, precautions and manufacturer's requirements, IEC'60825-1( and
IEC 60825-2 shall be used.

Othef safety aspects are referred to in applicable test methods and other standards.

9 (Calibration

9.1 General

The ¢quipment used shall have a valid calibration cestificate in accordance with the appli¢able
qualify system for the period over which the testing.issdone. Preferably international or nafional
standards should be adopted (e.g. IEC 61315 {8]). The calibration should be traceable|to a
natiopal standard if available.

In cases where no calibration standard exists, the manufacturer or laboratory carrying oyt the
test ghall state the uncertainty of the test'equipment to their best knowledge.

9.2 | Round robin calibration-procedure

Whete the uncertainty is unknown, it may be necessary to evaluate the uncertainty with yse a
round robin calibration procedure for calibrating measuring instruments (e.g. gauges).

10 Launch conditions

10.1| Genenal

The loss (characteristics of a component frequently depend, to a very significant extent, or] how
the liight.is launched into the input fibre. The launch conditions should be used for all optical
measurements. In order to obtain repeatable measurements, It is necessary to use standard
launch conditions, which are clearly defined, and can be duplicated easily and precisely.

To achieve consistent results, first inspect and, if necessary, clean and inspect again all
connector plugs and adaptors prior to measurement. Visual examination shall be undertaken in
accordance with IEC 61300-3-1. Additionally, end-faces of optical connectors shall be
inspected in accordance with IEC 61300-3-35.

The power in the fibre shall be set high enough, within the power level, not to generate non-
linear scattering effects.

Precautions shall be taken to ensure that cladding modes do not affect the measurement.
Cladding modes shall be eliminated either as a natural function of the fibre coating in the input
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and output fibres, or by adding cladding mode eliminators if specified in the relevant
specification.

Precautions shall be taken to ensure that excessive bending of the fibres on either the input or
output fibre, which could affect the measurement, does not occur. The fibres should remain
fixed in position during the measurement.

The stability of the launch shall be suitable for the measurement to be undertaken. The stability
shall be maintained over the measurement time and operational temperature range.

10.2 —‘Multimoede-launch-conditionsforAlfibres

Annex A provides a procedure for establishing the launch conditions for multimode_fibre of
category A1 defined in IEC 60793-2-10. The launch conditions are defined by tolerance bands
on a ftarget encircled flux (EF) metric.

NOTE|1 IEC 62614-1 [9] and IEC TR 62614-2 provide useful information on multimode launch”condition.

Thesg tolerance bands have been created for testing installed fibre ©Optic links accordipng to
IEC $1280-4-1, to limit the variation in measured attenuation. The expected tolerances for|links
(with| multiple connectors) are different to those for a single connection. When the measgured
EF of the source is within the specified tolerance bands, the_expected uncertainty for the
meagured attenuation value of a single connection for A1-OM2{A1-OM3, A1-OM4 and A1{OM5
fibreg, in dB, is according to Table 2.

NOTE|2 Multimode optical interfaces are provided in IEC 63267)(all parts)2 [10].

Table 2 — Expected variation of attenuation due to mode variation
of single connections for A1-OM2, A1-OM3, A1-OM4 and A1-OMS5 fibres

Fikre nominal core diameter Wavelength Expected variation of attenuation|due
to mode variation
um nm dB
50 850 10,08

Tablg 2 is valid for atten@ation values < 0,75 dB due to launch condition and modal variatjon.

When calculating thé total uncertainty of the multimode attenuation measurement] the
uncertainty due_te\the modal variations shall be included.

10.3| Multimode launch conditions for A3e fibre

Annex. B’ ,provides a procedure for establishing the launch conditions for category| A3e

|t =~ £l Ao f: a2 10 oNn702 9 2N T ] b P~ HE H P H a $al d
mU I MoUuUcT TTuTc UtTTinicu 1 T UUT oo 27JU. TTITC Taulivl CUTTUTUUTT 1o UTTITICTU Uy Ui arivc an

on a target encircled angular flux (EAF) metric.

NOTE IEC 61300-3-53 provides useful information on multimode launch condition for step index (SI) fibre, defined
in IEC 60793-2-30 and IEC 60793-2-40 [11].

These tolerance bands have been created for testing connecting devices, to limit the variation
in measured attenuation. When the measured EAF of the source is within the specified tolerance
band, the expected uncertainty for the measured attenuation value of a single connection, in
dB, is according to Table 3.

2 Under preparation.
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Table 3 — Expected variation of attenuation due to mode variation
of single connections for A3e fibre
Fibre nominal core NA Wavelength Expected variation of attenuation due
diameter to mode variation
um nm dB
200 0,37 850 +0,2

Table 3 is valid for attenuation values < 2,0 dB due to launch condition and modal variation.

WhelL calculating the total uncertainty of the multimode attenuation measurement

unce

10.4

tainty due to the modal variations shall be included.

Multimode launch conditions for the other multimode fibres

For multimode fibres the other than A1 fibres and A3e fibres, the measurement launch con

shall

be determined between suppliers and users. Unless otherwise specified,

recommended launch condition is EF for graded index fibres and EAFfor Sl fibres.

10.5

Single-mode launch conditions

the

dition
the

For dingle-mode components, the wavelength of the source«(including the total spectral width)

shall
on th
suffig

For g
and,

10.6

be longer than the cut-off wavelength of the fibre. The“deployment and length of the

iently attenuated.

when required, shall be specified in thedelevant specification.

Multimode planar waveguide launch conditions

For
dete
EF fd

Typid
vertiq
The

shou
poss

The
cons

mined between suppliers and users. It is recommended to apply the launch conditio
r the graded index (Gl)-waveguides and EAF for the S| waveguides.

ally, the launch angtes and/or beam diameters of the horizontal axis (X-axis) an
al axis (Y-axis).are not the same, for example the beam shape is not circular symm

d be takentinto consideration that the measurement launch conditions of EF or E
ble to be-different from actual launch conditions in application.

following items of the measurement launch condition for the application shoul
dered:

fibre

e input shall be such that any higher order modes that may initially be launched are

olarization sensitive devices, the state of polarization of input power may be significant

ultimode planar waveguide*cemponents, the measurement launch condition shdll be

ns of

1l the
etric.

aunch conditions of EF and EAF are applied assuming the circular symmetric begm. It

AF is

d be

— direction of transmission of the light (i.e. Gl to Sl or Sl to Gl);

— the launch angle of the light source (i.e. vertical cavity surface emitting laser (VCSEL),
Fabry-Perot laser diode (FP-LD), light emitting diode (LED) and so on);

— numerical aperture (NA) of the waveguides;

— the length of the waveguide and the fibres.
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Annex A
(normative)

Multimode launch condition requirement for measuring attenuation

A1

of components terminated on IEC 60793-2-10 type A1 fibres

General

Annex A describes the general multimode launch condition requirements used for measuring

atten
with
type

Use
ther

For n

actory measurements and consistency of factory or field measurements when diff
of test equipment are used.

f these launch conditions should ensure that, when a component is factory tested, it n
pquirements of field testing after installation of the product in the field.

hultimode step index (SI) fibre, defined by IEC 60793-2-30 and IEC60793-2-40, enci

angular flux (EAF) measurement method, defined by IEC 61300-3-58, s used. See Annex

A.2

Light
when
diffen
meag
atten
cordg

In th
maskK

Technical background

sources, typically used in measuring attenuation&{may have varying modal distriby
launched into multimode fibre. These differing\modal distributions, combined wit

ential mode attenuation (DMA) inherent in most‘multimode components, commonly ¢
urement variations when measuring attenuation of multimode components. For exa

uation measurement variations can occur when two similar light sources or different |
are used.

b past, legacy (LED based) applications had a wide power budget which in most d
ed the variance in result between the factory and field measurement.

As t¢chnology has evolved,<thé system requirements for attenuation have become

string
reprg
Atten
stang
laung

A3

ent. Demanding application requirements are driving the need for accurate
ducible multimode attenuation measurements over a variety of field-test instrum
uation measurement experiments with different field-test instruments having the
ards-compliant-set-up produce measurement variations that are induced by their diff]
h conditions:

EF template

ents
erent

neets

rcled

tions
h the
ause
ple,
unch

ases

more
and
ents.
same
ering

A.3.1

Applicable types of optical fibres

These guidelines are suitable for 50 um and 62,5 ym core fibres, both with 125 um cladding
diameter.

A.3.2 Encircled flux

The EF is determined from the near field measurement of the light coming from the end of the
reference grade launching cord.

A.3.3

EF template example

An example of an encircled flux template for 50 um core fibre at 850 nm is shown in Figure A.1.
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flux

Encircled

A4

A.4.1

The [specified launch condition in this document is valid for attenuation measureme

Y

-
o
-
4]
N
o
N
)]

Radius (um)
IEC

Figure A.1 — Encircled flux template example

Target launch and upper and lower tolerance bands for attenuation
measurements of A1-OM2 to A1-OM5 and A1-OM1 optical fibre
connections

General

nt of

multimode fibre optic connections. The launch condition for attenuation measurements for

multimode connectors shall meet theEF requirements of Table A.1 to Table A.4

meas

A.4.2

The
desid

within £10 % or +£X dBs~Whichever is largest, of the value that would be obtained if the t

laund
wave
cons

ured at the output of the referencé.connector.

Limits on EF

imits for the EF are derived from a target near field and a set of boundary cond
ned to constrain the -variation in attenuation induced by variations in the sour

h were used. The“variable X is a tolerance threshold that varies with fibre core size

length according to the values in Table 2. The limits are derived from theor
derations;

Table A.1 — EF requirements for 50 ym core fibre at 850 nm

when

tions
te to
arget
and
btical

| Radial offset EF lower bound EF targetbound | EF upper bound
pm
10 0,278 5 0,335 0,391 5
15 0,598 0 0,655 0,711 9
20 0,910 5 0,919 3 0,929 5
22 0,969 0 0,975 1 0,981 2
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Table A.2 — EF requirements for 50 ym core fibre at 1 300 nm

Radial offset

EF lower bound

EF target bound

EF upper bound

pm

10 0,279 2 0,336 6 0,394 0
15 0,599 6 0,656 7 0,713 8
20 0,907 2 0,918 6 0,930 0
22 0,966 3 0,972 8 0,979 3

Table A.3 — EF requirements for 62,5 pym fibre at 850 nm

Radial offset

EF lower bound

EF target bound

EF upper bound

pm

10 0,168 3 0,210 9 0,253 5
15 0,369 5 0,439 0,508 5
20 0,6337 0,692 3 0,750 9
26 0,924 5 0,935 0,945 5
28 0,971 0 0,9783 0,985 6

Table A.4 — EF requirements for 62{5)um fibre at 1 300 nm

Radial offset

EF lower bound

EF target bound

EF upper bound

pm

10 0,168 0 0,211 9 0,255 8
15 0,369 9 0,440 9 0,511 9
20 0,636 9 0,694 5 0,752 1
26 0,925 4 0,9357 0,946 0
28 0,970 8 0,978 2 0,985 6
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Annex B
(normative)

Multimode launch condition requirement for measuring attenuation
of components terminated on IEC 60793-2-30 type A3e fibres

B.1 EAF template

B.1.1 Applicable types of optical fibres

Thesg guidelines are suitable for 200 ym core fibres with 230 ym cladding diameter.

B.1.2 Encircled angular flux

The EAF is determined from the far field measurement of the light coming fronr'the end qf the
reference grade launching cord.

B.1.3 EAF template example

An ekample of an encircled angular flux template for 200 ym core fibre at 850 nm is shown
in Figure B.1.

Encircled angular flux
o —
oo

05 //
0,4 /
0,2

0 T T T >
0 10 20 30
Angle 0' (degree)
IEC

NOTE Although the unit for Formula (2), which is the definition of EAF, is radian, the unit for the horizontal axis is
degree.

Figure B.1 — Encircled angular flux template example

B.2 Target launch and upper and lower tolerance bands for attenuation
measurements of A3e optical fibre connections

B.2.1 General

The specified launch condition in this document is valid for attenuation measurement of
multimode fibre optic connections. The launch condition for attenuation measurements for
multimode connectors shall meet the EAF requirements of Table B.1 when measured at the
output of the reference connector.
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B.2.2 Limits on EAF

The limits for the EAF is derived from a target far field and a set of boundary conditions designed
to constrain the variation in attenuation induced by variations in the source to within £10 %
or +X dB, whichever is largest, of the value that would be obtained if the target launch were
used. The variable X is a tolerance threshold that varies with fibre core size and wavelength
according to the values in Table 3. The limits are derived from theoretical considerations.

Table B.1 — EAF requirements for NA of 0,37 and 200 ym core fibre at 850 nm

Radiation angle degree? EAF lower bound EAF upper bound
5 0,075 3 0,1197
10 0,293 4 0,445 4
15 0,606 9 0,832 9
20 0,870 8 0,987 1
a8 Although the unit for Formula (2), which is the definition of EAF, is radian, the
unit of the radiation angle is degree.



https://iecnorm.com/api/?name=a25e4176925acc4997a527457fb8abb3

(1]
(2]

[3]

[4]

(5]

[6]

[7]

(8]
)

[10]

[11]

[12]

- 22 - IEC 61300-1:2022 © |EC 2022

Bibliography
IEC 61300 (all parts), Fibre optic interconnecting devices and passive components
IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Test A: Cold

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the
expression of uncertainty in measurement (GUM:1995)

IEC TR 61282-14, Fibre optic communication system design guidelines — Part 14:

Determination of the uncertainties of attenuation measurements in fibre plants

IEC 61300-3-53, Fibre optic interconnecting devices and passive componenits — Basic
test and measurement procedures — Part 3-53: Examinations and measuremepts —
Encircled angular flux (EAF) measurement method based on two-diménsional fan field
data from multimode waveguide (including fibre)

IEC TR 62614-2:2015, Fibre optics — Multimode Ilaunch~'conditions — Paft 2:
Determination of launch condition requirements for measuring.multimode attenuatipn

ISO 1, Geometrical product specifications (GPS) — Standard reference temperature for
the specification of geometrical and dimensional properties

IEC 61315, Calibration of fibre-optic power meters

IEC 62614-1, Fibre optics — Multimode datnch conditions — Part 1: Launch condition
requirements for measuring multimode attenuation

IEC 63267 (all parts), Fibre opticlinterconnecting devices and passive componepts —
Connector optical interfaces forérthanced macro bend loss multimode fibres3

IEC 60793-2-40, Optical/fibres — Part 2-40: Product specifications — Seclional
specification for categery~A4 multimode fibres

IEC 60050-112, Jaternational Electrotechnical Vocabulary (IEV) — Part 112: Quaritities
and units (available at www.electropedia.org)

3 Under preparation.


https://iecnorm.com/api/?name=a25e4176925acc4997a527457fb8abb3



https://iecnorm.com/api/?name=a25e4176925acc4997a527457fb8abb3

- 24 — IEC 61300-1:2022 © |EC 2022

SOMMAIRE
AVANT-PROP O S ..ottt e e e e e e e et e e et ean e enaees
INTRODUGCTION ..ottt e e e e e e e e e e e e e r e r et s e an s e aa s e et e e et e anaeeneees
1 Domaine d’appliCation ...
2 REfEreNCES NOIMAtIVES .oueii e
3  Termes, définitions et termes abrégeés ...
3.1 Termes et définitioNs ...,
3. RIC TR T =X U
4 Exigences pour I'lEC 61300-2 (toutes les parties) et I''EC 61300-3 (toutes les
0L LA TCT=) PRSPPI oo St
4.1 Exigences pour I'lEC 61300-2 (toutes les parties) (essais)................b VoL
4.p Exigences pour I'lEC 61300-3 (toutes les parties) (examens et procédures
Lo TN (1T U] - O O PP
(1.2.1 Exigences générales ........coocoiiiiiiiiiiiiniini e OV
1.2.2 Exigences pour la variation d'affaiblissement...........n.= ...
Conditions atmosphériques normales ...
Signification de la valeur numérique d’'une grandeur.......8 i
6.1l GENETalIteS 1 oviiie i O
6. Grandeur exprimée sous la forme d'une valeur. nominale avec une tolérance....|...
6.8 Grandeur exprimée sous la forme d'une plageé de valeurs .............cccciveiiiinnnn.
Symboles graphiques et terminologie ... ... 8 e
ST Yo U ) (Y o SR
L (o LAY [T OO
af GENEralites ..o,
9.p Procédure d’étalonnage interlaboratoires..........ccccoooiiiiiiiiiiici
10 Londitions A’ iNjeCtion .. . s e
L R B 1Y =T = 1 (= T
10.2 Conditions d'injection en multimodal pour les fibres de type A1.........................
1Q0.3 Conditions d'injection en multimodal pour les fibres de type A3e............c..c.......
10.4 Conditions d’injection en multimodal pour les autres fibres multimodales ..........
13.5 Conditions d’injection en unimodal............oooiiiiiiiii
1Q0.6  Conditions d’injection des guides d'ondes plans en multimodal .........................
Anngxe A (normative) Exigences relatives aux conditions d'injection en multimodal
pour le mesurage de l'affaiblissement des composants céblés avec des fibres de
type ATESEION I'NEC B07 932510 . e it e e e ea e eaas
A.1 T2 LY =YL = PP
A.2 Contexte teChNIQUE ...
A.3 MOEIE A'EF ... e s
A.3.1 Types de fibres optiques applicables ...
A.3.2 L (0D QT [=Te 1 PP

A.3.3 Exemple de modele d’EF ...

A.

4 Injection cible et niveaux de tolérances supérieure et inférieure pour les
mesurages de 'affaiblissement des connexions fibroniques de types A1-

OM2 8 AT1-OMB et AT-OM o
A.4.1 GBNBIAlI S et
A.4.2 Limites de fluX INSCIit .. ...uieie e

34
34
34
34

35

35
35
36
36
36
37
37
37
37
37
37
38
39
39
39


https://iecnorm.com/api/?name=a25e4176925acc4997a527457fb8abb3

IEC 61300-1:2022 © |EC 2022 - 25—

Annexe B (normative) Exigences relatives aux conditions d'injection en multimodal

pour

type A3e selon I'lEC 60793-2-30

B.1 MoOdele A EAF .. e
B.1.1 Types de fibres optiques applicables .........ccoiieiiiiiii e,
B.1.2 Flux angulaire iNSCIit ... e
B.1.3 Exemple de modéle d’ EAF ...

le mesurage de l'affaiblissement des composants céblés avec des fibres de

B.2 Injection cible et niveaux de tolérances supérieure et inférieure pour les

mesurages de 'affaiblissement des connexions fibroniques de type A3e ............

2.1 Généralités

B.2.2 Limites de flux angulaire iNnSCrit............cooiiiiiiiii e S
271 1T Yo = o L= P B g
Figu:le A.1 — Exemple de modéle de flux insScrit.........c..ocoiiiiiiiiinn D
Figude B.1 — Exemple de modéle de flux angulaire inSCrit ..........ccooooiiiiii s S
TabIIau 1 — Conditions atmosphériques normales ..........cccooiiii e Gyt
Tablg¢au 2 — Variation attendue de I'affaiblissement due a la variation du mode d’'une
seulg connexion pour les fibres de types A1-OM2, A1-OM3, A1-OM4 et A1-OM5..............
Tablg¢au 3 — Variation attendue de I'affaiblissement due a lavariation du mode d’une
seulg connexion pour les fibres de type A3e ...
Tablg¢au A.1 — Exigences EF pour fibres a coeur de 50 um a une longueur d'onde de
LS5 I 10 PN
Tablg¢au A.2 — Exigences EF pour fibres a coeur,de 50 um a une longueur d'onde de
T 800 MM e e e e e,
Tablg¢au A.3 — Exigences EF pour fibres-a'coeur de 62,5 pym a une longueur d'onde de
ST O Y o 4 T N PSPPI
Tablg¢au A.4 — Exigences EF pour fibres a coeur de 62,5 um a une longueur d'onde de
LI 101 o o o T e PPN
Tablg¢au B.1 — Exigences EAF)pour NA de 0,37 et fibres a cceur de 200 um a une
longygeur d'onde de 850 MM c.. e i

41
43

34

38

38

...42

42

...42

42

44


https://iecnorm.com/api/?name=a25e4176925acc4997a527457fb8abb3

1)

2)

3)

4)

5)

6)
7)

8)

9)

- 26 — IEC 61300-1:2022 © |EC 2022

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

DISPOSITIFS D'INTERCONNEXION ET COMPOSANTS PASSIFS
, FIBRONIQUES -
PROCEDURES FONDAMENTALES D'ESSAIS ET DE MESURES -

Partie 1: Généralités et recommandations

AVANT-PROPOS

La| Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com|
de| I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IE€"Ya pour ob
fayoriser la coopération internationale pour toutes les questions de normalisation dans les domain
I'é|ectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des 'Normes internatio
dep Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)

posée
jet de
es de
hales,
et des

Gdides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'étudels, aux

trgvaux desquels tout Comité national intéressé par le sujet traité peut, participer. Les organis]
internationales, gouvernementales et non gouvernementales, en liaison aveC-|'IEC, participent égaleme
travaux. L’IEC collabore étroitement avec I'Organisation Internationalesde “Normalisation (ISO), selo
copditions fixées par accord entre les deux organisations.

Lep décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la mes
popsible, un accord international sur les sujets étudiés, étant donné queles Comités nationaux de I'lEC inté
soht représentés dans chaque comité d’études.

Lep Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont ag
comme telles par les Comités nationaux de I'lEC. Tous_les\efforts raisonnables sont entrepris afin que
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
I'éyentuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

foyrnissent des services d'évaluation“de conformité et, dans certains secteurs, accédent aux marqu
cophformité de I'lEC. L’IEC n'est respgnsable d'aucun des services effectués par les organismes de certifi
indépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

Audcune responsabilité nexdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
y ¢ompris ses experts (particuliers et les membres de ses comités d'études et des Comités nationaux de
popr tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
nafure que ce soit,tdirécte ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
défoulant de la-publication ou de l'utilisation de cette Publication de I'l[EC ou de toute autre Publication de]
oulau crédit quilti est accordé.

ations
ht aux
h des

Lire du
essés

réées
I'lEC
ble de

ute la
nales
es ou

dants
les de
cation

aires,
I'lIEC,
elque
enses
I'lIEC,

ations

'objet

gttention est attirée sur le fait que certains des éléments de la présente Publication de I'l|EC peuvent faire

brevets..

dits de

La Norme internationale IEC 61300-1 a été établie par le sous-comité 86B: Dispositifs
d'interconnexion et composants passifs a fibres optiques, du comité d'études 86 de I'lEC: Fibres
optiques. Il s'agit d'une Norme internationale.

Cette cinquiéme édition annule et remplace la quatrieme édition parue en 2016. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout d'informations sur les incertitudes de mesure en 4.2.1;

b) modification des exigences pour la variation d'affaiblissement en 4.2.2;
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c) ajout des conditions d’injection en multimodal des fibres autres que A1-OM2,
A1-OM4, A1-OM5 et A3e en 10.4;

d) ajout des conditions d’injection en multimodal du guide d'onde plan en 10.6;
e) séparation de I'Annexe A pour 'EF et de I'Annexe B pour 'EAF;

f) correction d'erreurs dans les définitions du flux inscrit et du flux angulaire inscrit.

Le texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote

AARIALQO OO

A1-OM3,

AR LAAASLRNLD
OUDTHJIOZIT DTS OUDTHOUZTINV T

Le ripport de vote indiqué dans le tableau ci-dessus donne toute information sur le'vote ayant

abouti a son approbation.

La lapgue employée pour I’élaboration de cette Norme internationale est 'anglais.

Le présent document a été rédigé selon les Directives ISO/IEC, Partie’' 2, il a été dével
selor] les Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, dispon
sous|www.iec.ch/members_experts/refdocs. Les principaux types de documents dévelo

par I'lEC sont décrits plus en détail sous www.iec.ch/standardsdev/publications.

Une liste de toutes les parties de la série IEC 61300, publiées sous le titre général, Dispd
d'intgrconnexion et composants passifs fibroniques — Procédures fondamentales d'essais

mesyres, peut étre consultée sur le site web de I'lEC(

Le comité a décidé que le contenu du présent-document ne sera pas modifié avant la da

oppé
ibles

ppés

Sitifs
et de

te de

stabilité indiquée sur le site web de I'IEC{sous "http://webstore.iec.ch” dans les données

relatives au document recherché. A cette date, le document sera

—

gconduit,
e supprimé,

—

g¢mplacé par une édition-révisée, ou

e amendé.
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INTRODUCTION

Les publications de la série IEC 61300 [1] ' contiennent les informations concernant les
procédures d’essai et de mesure mécaniques et d’environnement applicables aux dispositifs
d’interconnexion et aux composants passifs fibroniques. Elles sont destinées a assurer
I'uniformité et la reproductibilité des procédures d’essai et de mesure d'environnement.

Le terme "procédure d’essai" désigne les procédures généralement connues sous le vocable
"essais mécaniques et d’environnement". Les expressions "conditionnement environnemental”
et "essai d'environnement" font référence aux environnements auxquels peuvent étre exposés

les composants—ou-les-sguinements—de-facon-a-poroirevaluerleursperformances-dans-leurs
Lig R o 7 >4 Lig 11

condjtions d’utilisation, de transport et de stockage.

Le tgrme "procédure de mesure" fait référence aux mesurages qui sont nécessaires [pour
évalyer les caractéristiques physiques et optiques d’un composant et qui peuvent égalgment
étre |utilisés avant, pendant ou aprés une procédure d’essai pour mesurer les effefs du
cond|tionnement ou des essais d'environnement. Les essais d’affaiblissement de réflexipn et
d’affgiblissement sont des exemples de procédures de mesure.

Les gxigences concernant les performances des composants ou des ‘équipements soumi$ aux
procgdures d’essai et de mesure décrites dans le présent document ne sont pas inclusep. La
spécification applicable au dispositif en essai définit les limites/de performances admises

Lors|de la rédaction d’'une spécification ou d’un coftrat d’achat, il convient de stipuler
uniguement les essais nécessaires pour les composarits)ou I’équipement concerné(s) en tgnant
compte des aspects techniques et économiques.

L'lEQ 61300-2 (toutes les parties) contient les procédures d'essai mécaniquegs et
d'enyironnement et I'lEC 61300-3 (toutes les parties) contient les procédures de mefpure.
Chadue procédure d’essai ou de mesuresfait I'objet d'une publication autonome qui peut par
consgquent étre modifiée, complétée suUannulée sans avoir aucune incidence sur les autres
procgdures d’essai ou de mesure. Toutefois, il convient de noter que lorsque cela est possible,
les ajutres normes existantes sont citées en référence au lieu de répéter tout ou partie deg leur
contgnu. Par exemple, I'essai~de froid pour les équipements fibroniques fait référence a
I''EC(60068-2-1 [2], mais I fournit également d’autres informations nécessaires comme
I'objdctif poursuivi, les sévérités recommandées et une liste des points a spécifier.

Une [procédure d’essai’ou de mesure peut contenir plusieurs méthodes. A titre d’exemple,
plusieurs méthodes 'de mesure de I'affaiblissement sont données dans la procédure de mesure
de I'gffaiblissement:

Si unle proeéedure d’essai ou de mesure contient plusieurs méthodes, la méthode de réfénence
peut Etre\identifiée.

Les essais du présent document permettent de comparer les performances des composants ou
des équipements. Pour évaluer la qualité globale d’un lot de produits, il convient d’appliquer
les procédures d'essai conformément a un plan d’échantillonnage adapté; si nécessaire, elles
peuvent étre complétées par des essais supplémentaires appropriés.

Certaines procédures d'essai comportent plusieurs degrés de sévérité, ce qui permet de
proposer des essais appropriés aux différentes intensités d'une condition environnementale.
Ces différents degrés de sévérité s’obtiennent en faisant varier la durée, la température ou un
autre facteur déterminant, individuellement ou de maniére combinée.

1 Les chiffres entre crochets renvoient a la Bibliographie.
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DISPOSITIFS D'INTERCONNEXION ET COMPOSANTS PASSIFS
, FIBRONIQUES -
PROCEDURES FONDAMENTALES D'ESSAIS ET DE MESURES -

Partie 1: Généralités et recommandations

omaine d’application
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IEC 60050-731, Vocabulaire électrotechnique international - Chapitre

Téléq

IEC {

IEC §

intermmédiaire pour les fibres multimodales de catégorie A1

IEC ¢
inter

résente partie de I'IlEC 61300 donne des informations d'ordre général et

61300-2 (toutes les parties) et I'lEC 61300-3 (toutes les parties) et applicables
sitifs d'interconnexion, aux composants passifs, aux épissures mécaniques,
cteurs d'épissures par fusion, aux systémes de gestion des fibreshet”aux boitie
ction.

ésent document est utilisé avec la spécification applicable quisdéfinit les essais a réq|
gré de sévérité exigé pour chacun d’eux, l'ordre dans lequel ils sont effectués, Iq

Cable sont en contradiction, c’est cette derniere qui prévaut.

Références normatives

ocuments suivants sont cités dans le texte‘de sorte qu’ils constituent, pour tout ou [

bnce s’applique (y compris les éventuels amendements).

ommunications par fibres optiques
0617, Symboles graphiques pour schémas (disponible sur http://std.iec.ch/iec60617

0793-2-10, Fibres optiques — Partie 2-10: Spécifications de produits — Spécifig

0793-2¢30; Fibres optiques — Partie 2-30: Spécifications de produits - Spécific
médiaire-pour les fibres multimodales de catégorie A3

des

mandations concernant les procédures fondamentales d’essai et de mesure définies|dans

aux
aux
s de

liser,
cas

ant, et les limites des performances admissibles. Si le présent document et la spécification

artie

ur contenu, des exigences du présent‘document. Pour les références datées, seule
on citée s’applique. Pour les références non datées, la derniére édition du document de

731:

ation

ation

IEC

0825-1, Sécurité des appareils a laser — Partie 1: Classification des matérie

s et

exigences

IEC 60825-2, Sécurité des appareils a laser — Partie 2: Sécurité des systéemes de

téléc

ommunication par fibres optiques (STFO)

IEC 61280-1-4, Procédures d’essai des sous-systémes de télécommunication a fibres optiques
— Partie 1-4: Sous-systémes généraux de télécommunication — Méthode de mesure du flux
inscrit de la source lumineuse

IEC 61280-4-1, Procédures d’essai des sous-systemes de télécommunication fibroniques —
Partie 4-1: Installation céblée — Mesure de I'affaiblissement en multimodal
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IEC 61300-2 (toutes les parties), Dispositifs d'interconnexion et composants passifs fibroniques
— Procédures fondamentales d'essais et de mesures — Essais

IEC 61300-3 (toutes les parties), Dispositifs d'interconnexion et composants passifs fibroniques
— Examens et mesures

IEC 61300-3-1, Dispositifs d'interconnexion et composants passifs a fibres optiques —
Méthodes fondamentales d'essais et de mesures — Partie 3-1: Examens et mesures — Examen
visuel

Examen visuel des connecteurs a fibres optiques et des émetteurs-récepteurs a embase fjbrée

3 Termes, définitions et termes abrégés

3.1 Termes et définitions

Pour|les besoins du présent document, les termes et définitions suivants s’appliquent.

L'ISQ et I'lEC tiennent a jour des bases de données terminolagiques destinées a étre util{sées
en ngrmalisation, consultables aux adresses suivantes:
o |EC Electropedia: disponible a I'adresse http://www-glectropedia.org/

e |30 Online browsing platform: disponible a I'adrésse http://www.iso.org/obp

opération technique qui consiste a déterminer une ou plusieurs caractéristiques d’un produit,
d'un processus ou d'un service donné selon un mode opératoire spécifié et qui est normalegment
composé des étapes suivantes:
préparation (si exigé);
b) préconditionnement (si exigé);
e
c

c) ekamen initial et mesurage initial (si exigé);
d) cpnditionnement;

e) rt(cupération (si‘exigé);

f) examen final‘et mesurage final.

3.1.2

dispepsitif en essai

DUT

dispositifdmterconmmexiom, composant passif, equipement ou autre etement destime—=a étre
soumis a un essai

Note a l'article: L'abréviation "DUT" est dérivée du terme anglais développé correspondant "Device Under Test".

3.1.3

préparation

opération qui consiste a préparer le DUT conformément aux instructions du fabricant ou selon
les indications de la spécification applicable

3.14

préconditionnement

traitement d’'un DUT dans le but de neutraliser ou de contrer partiellement les effets des
conditions d'environnement auxquelles il a été soumis précédemment ou l'acclimatation de
I'objet testé a des conditions atmosphériques standard
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3.1.5

conditionnement

exposition d'un DUT a des conditions mécaniques ou d'environnement pendant une durée
spécifiée afin de déterminer les effets de ces conditions sur ce DUT

3.1.6

récupération

traitement d’'un DUT aprés conditionnement, afin de permettre la stabilisation de ses propriétés
avant mesurage

3.1.7
exanjen
contrple visuel et/ou mécanique d'un DUT réalisé avec ou sans équipement spécial

Note 1 a l'article: L'examen est généralement effectué avant et aprés |'essai et/ou au cours de I'€ssai.

3.1.8

mesuirage
procissus consistant a obtenir une ou plusieurs valeurs que I'on peut raisennablement attrjbuer
a ung grandeur

[SOURCE: IEC 60050-112:2010, 112-04-01, modifié — L'adverbe "expérimentalement" a été
suppfimé de la définition, ainsi que les notes.]

3.1.9
incertitude de mesure
doutg quantifié sur le résultat d'un mesurage

Note 1 a I'article: Le Guide ISO/IEC 98-3:2008 [3] définit/'incertitude de mesure.

Note 4 a l'article: L'IEC TR 61282-14 [4] fournit des,informations sur les incertitudes de mesure.

3.1.10
flux (nscrit
EF

fraction de la puissance cumulée’en champ proche sur la puissance totale de sortie en fonction
de la|distance radiale par rapport au centre optique du cceur, définie par la formule (1):

0 (1)

ou

I(x) “estTe profil dintensité en champ proche en fonction de Ta posifion radiale, x;

R est le rayon maximal d'intégration
Note 1 a l'article: Le flux inscrit doit étre mesuré conformément a I''EC 61280-1-4.
Note 2 a I'article: L'abréviation "EF" est dérivée du terme anglais développé correspondant "Encircled Flux".

3.1.11

flux angulaire inscrit

EAF

fraction de la puissance cumulée en champ lointain sur la puissance totale de sortie en fonction
de l'angle incident # par rapport a I'axe du centre optique du champ lointain, définie par la
formule (2):
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2 sin(6
j ”I 6.0)— _sin(9) dfdy
' cos” (0)
EAF(0')= 21 ¢, sn(e)
T |
j I max[(@,q)) dOdy
0Jo0 (9)
(2)
ou

1(6,9p) est le profil d'intensité en champ lointain en fonction de I'angle radial et de I'angle
circulaire;

r est la distance radiale a pari‘ir de I'nriginn r\nrrncpnnr‘lnnf aun nngln entre un rayon émis
par le guide d’ondes multimodal et I'axe optique du guide d’ondes multimodal, cal¢ulée
par diané,

0] est un angle circulaire en coordonnées polaires;

o est un angle compris entre un rayon émis par le guide d'ondes multimodal et [I'axe
optique;

Omax| est l'angle maximal de rayon qui est d'environ 30° pour une\fibre multimodale de
catégorie A3 par exemple;

ds est la distance entre l'extrémité du guide d'onde optique” multimodal et I'écran du
diagramme de champ lointain (FFP - far field pattern).

Note 1 a l'article: Le flux angulaire inscrit est mesuré conformément a {'lEC 61300-3- 53 [5].

Note 3 a I'article: L'abréviation "EAF" est dérivée du terme anglais développé correspondant "Encircled Aphgular

Flux".

3.1.12

affaiblissement en mode différentiel

DMA

variafion de l'affaiblissement entre les modes de propagation d'une fibre optique multimog

Note 1
Atten(

[sou

3.1.1
ince
incer

Note

3.1.1
ince

a l'article: L'abréviation "DMA" est(dérivée du terme anglais développé correspondant "Differential

ation".

RCE: IEC TR 62614-2,2015 [6], 3.4]

3

titude-type

fitude du résultat d'un mesurage exprimée sous la forme d'un écart-type
a l'articlé: yPour de plus amples informations, voir le Guide ISO/IEC 98-3.

4

titade de type A

lale

Mode

type
I"éval

Note 1

3.1.1

Incertituae obtenu par une analyse statistique d une sSerie d observations, comimne 10

uation de certains effets aléatoires de mesure
a l'article: Voir I'Annexe A et le Guide ISO/IEC 98-3.
5

incertitude de type B
type d’incertitude obtenu par des moyens autres qu'une analyse statistique de séries
d’observations, par exemple, une estimation des sources probables d’incertitude, comme lors
de I'évaluation des effets systématiques de mesure

Note 1

a l'article:  Voir I'Annexe A et le Guide ISO/IEC 98-3.

s de
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3.1.1

6

répétabilité de mesure
fidélité de mesure selon un ensemble de conditions de répétabilité

3.1.1

7

reproductibilité de mesure
fidélité de mesure selon un ensemble de conditions de reproductibilité

3.1.1

8

stabilité

aptitt

de d'un appareil de mesure a conserver ses caractéristiques de fonctionnement

sans

modi
cond

3.1.1
cond
cond
mém
les m

3.1.20

cond
cond
diffeén
3.2
DMA
DUT
EAF
EF
FFP
FP-L
Gl
LED
NA
Si
VCS

4 E

fication a l'intérieur d'une plage spécifiée pendant une durée spécifiée, toutes les\a
tions demeurant les mémes

9
ition de répétabilité

e systéme de mesure, les mémes conditions de fonctionnement et lesméme lieu, ain
esurages répétés sur le méme objet ou des objets similaires pepdant une courte pé

ition de reproductibilité

ents, ainsi que des mesurages répétés sur le méme objet ou des objets similaires

Termes abrégés
differential mode attenuation (affaiblissement en mode différentiel)
device under test (dispositif en essai)
encircled angular flux (flux angulaire inscrit)
encircled flux (flux inscrit)
far field pattern (diagramfie de champ lointain)
D Fabry-Perot laser diode (diode laser de Fabry-Perot)
graded index (gradient d’indice)
light emitting diode (diode électroluminescente)
numerical-aperture (ouverture numérique)
step index (saut d'indice)

FL vertical cavity surface emitting laser (laser a cavité verticale et a émission g
surface)

exigences pour I'lEC 61300-2 (toutes les parties) et I'lEC 61300-3 (toutes

utres

tion de mesurage qui comprend la méme procédure de mesure, les mémes opérateL;r's, le

i que
iode

tion de mesurage qui comprend des lieux, des opérateurs et des systémes de megsure

ar la

les

parties)

4.1

Exigences pour I'l[EC 61300-2 (toutes les parties) (essais)

L'IEC 61300-2 (toutes les parties) doit traiter les points suivants:

— l'appareillage d’essai;

— les procédures d'essai;

— les sévérités;

— les éléments a spécifier et a consigner.
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