IEC 61300-3-45:2023-06 RLV(en)

IEC 61300-3-45

Edition 2.0 2023-06
REDLINE VERSION

INTERNATIONAL
STANDARD

Fipbre optic interconnecting devices and pasz‘v@&components — Basic test and
measurement procedures —
Part 3-45: Examinations and measurem%% — Attenuation of random mated
multi-fibre connectors QO

<



https://iecnorm.com/api/?name=bc97728832fdb5e9edf2bd2d218b4555

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2023 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Secretariat

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11

3, rue de Varembé info@iec.ch

CH-1211 Geneva 20 www.iec.ch

Syvitzerland
Abdut the IEC
The| International Electrotechnical Commission (IEC) is the leading global organization that prepares ,and\ publighes
Intefnational Standards for all electrical, electronic and related technologies.
Abqut IEC publications
Thel technical content of IEC publications is kept under constant review by the IEC. Please make¢ssure’that you havd the
latept edition, a corrigendum or an amendment might have been published.
IEC|publications search - webstore.iec.ch/advsearchform IEC Products & Services Portal.- products.iec.ch
The| advanced search enables to find IEC publications by a Discover our powerful search_engine and read freely al| the
varigty of criteria (reference number, text, technical publications previews. With.a.subscription you will always fhave
committee, ...). It also gives information on projects, replaced  access to up to date content tailored to your needs.
and|withdrawn publications.

. . . . Electropedia - www.electropedia.org
IEC|Just Published - webstore.iec.ch/justpublished The world's leading online dictionary on electrotechnolpgy,
Stay up to date on all new IEC publications. Just Published  ¢ontaining mote'than 22 300 terminological entries in English
detgils all new publications released. Available online andonce  and Frenchywith equivalent terms in 19 additional langualges.
a mpnth by email. Also krdown as the International Electrotechnical Vocabylary
(IEVY online.

IEC|Customer Service Centre - webstore.iec.ch/csc
If yqu wish to give us your feedback on this publication or need
further assistance, please contact the Customer Service
Centre: sales@iec.ch.



mailto:info@iec.ch
https://www.iec.ch/
https://webstore.iec.ch/advsearchform
https://webstore.iec.ch/justpublished
https://webstore.iec.ch/csc
mailto:sales@iec.ch
https://products.iec.ch/
http://www.electropedia.org/
https://iecnorm.com/api/?name=bc97728832fdb5e9edf2bd2d218b4555

IEC 61300-3-45

Edition 2.0 2023-06
REDLINE VERSION

INTERNATIONAL
STANDARD

“ colour
nside

Fibre optic interconnecting devices and passive’components — Basic test and
measurement procedures —

Part 3-45: Examinations and measurements — Attenuation of random mated
mlti-fibre connectors

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 33.180.20 ISBN 978-2-8322-7169-8

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=bc97728832fdb5e9edf2bd2d218b4555

-2 - IEC 61300-3-45:2023 RLV © IEC 2023

CONTENTS
FOREWORD ...ttt et ettt et et et e et e e e e et e e 4
1 oo ] o XS PP 6
2 NOIMAtIVE FEfEIENCES ..o et 6
3 Terms and definitioNs ... 6
N € 1= =Y = | o F= Yot o) {To ] o TS 6
4.1 TSt METNOAS .o 7
4 | L=ToF= TV 1 1o o 1= PP RPYN ..8
ST Y o] o 2= = Y 11 1= S .9
5.1 Launch conditions and light source (LS).......ooeiiiiiii e e M .9
2 Lowasheondidep e (20 =
b.2 DeteCtOr (D) it A 10
5.3 ANalysis of reSUNS o e e
B | PrOCEAUIE. ...ttt e e 10
5.1 Method 1. . N e 10
5.2 MEhOd 2. ... T e e 16
Calculation and analysis ......c.ooeiiiii e e 23
Details to be specified and reported.........oooiiii e NS 24
Anpex A (normative) Requirements for launch fibre apd {aunch plug for multimode
LT = 1T B 0= 0 0= L PPt 25
BiliOgraphy . ... 26
Figure 1 — Reference power measuremeit system — Method 1 ..., 12
Figure 2 — Attenuation measurement system — Method 1 ..., 12
Figure 3 — Test matrix and labelling for measuring Method 1 (2-fibre connector).................. 14
Figure 4 — Test matrix and\abelling for measuring Method 1 (4-fibre connector).................. 15
Figure 5 — Test matrix.and labelling for measuring Method 1 (8-, 10-, 12- and > 12-fibre
(oTe] 1 TaT=To1 (o] = HRU U O PPN 16
Figure 6 — Réference power measurement system (1) — Method 2 ..., 19
Figure, 7= Attenuation measurement system (1) — Method 2..........c.oooiiiiiiii 19
Figgre8=—Reference”—cordmeassorement—tethod 2
Figure 8 — Reference power measurement system (2) — Method 2 ..o, 20
Figure 9 — Attenuation measurement system (2) — Method 2., 20
Figure 10 — Test matrix and labelling for measuring Method 2 (2-fibre connector)................. 21
Figure 11 — Test matrix and labelling for measuring Method 2 (4-fibre connector)................. 22
Figure 12 — Test matrix and labelling for measuring Method 2 (8-, 10-, 12- and > 12-
FIDEE COMMECTONS) ittt 23
Figure A.1 — Attenuation measurement SyStem ... ..o 25

Table 1 — Sample size for Method .. ... e 8


https://iecnorm.com/api/?name=bc97728832fdb5e9edf2bd2d218b4555

IEC 61300-3-45:2023 RLV © IEC 2023 -3-

Table 2 — Sample size for Method 2...
Table 3 — Preferred source conditions

Table A.1 — Requirements for launch fibre and launch plug..............o.o . 25



https://iecnorm.com/api/?name=bc97728832fdb5e9edf2bd2d218b4555

1)

2)

3)

4)

5)

6)

7)

8)

9)

-4 - IEC 61300-3-45:2023 RLV © IEC 2023

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3-45: Examinations and measurements —

Attenuation of random mated multi-fibre connectors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to,promote internati
Co-operation on all questions concerning standardization in the electrical and electronic, fi€lds. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with thé International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,;access to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have_the latest edition of this publication.
No liability shall attach to IEC ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag

bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable fqr the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pa
rights. IEC-shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is
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IEC 61300-3-45 has been prepared by subcommittee 86B: Fibre optic interconnecting devices
and passive components, of I[EC technical committee 86: Fibre optics. It is an International
Standard.

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

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

edition:
a) [addition of sample size for > 12-1ibre connector measurement,
b) |inclusion of guidance for multimode measurement.
The text of this International Standard is based on the following documents:
Draft Report on voting

86B/4757/FDIS 86B/4774/RVD
Full information on the voting for its approval can be found in the report on voting indicated in
thel above table.
The¢ language used for the development of this InternationalStandard is English.
This document was drafted in accordance with ISOUEC Directives, Part 2, and developed in
acgordance with ISO/IEC Directives, Part 1 and ISO/MEC Directives, IEC Supplement, availaple
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC pre
degcribed in greater detail at www.iec.ch/publications.
A list of all parts in the IEC 61300 series, published under the general title Fibre optic
int¢rconnecting devices and passive components — Basic test and measurement procedures,
can be found on the IEC website.
Tht)committee has decided that-the contents of this document will remain unchanged until the
stapility date indicated on_the’IEC website under webstore.iec.ch in the data related to fhe
spécific document. At this'date, the document will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

PORTANT - The "colour inside™ logo on the cover page of this document indicates that i

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

Part 3-45: Examinations and measurements —
Attenuation of random mated multi-fibre connectors

Scope

f purpose of this part of IEC 61300 is to describe the procedure required to measure
istical distribution and mean attenuation for random mated optical connectors with phys

contact (PC) and angled physical contact (APC) polished 4-rew-multi-fibre rectangular ferr

as

2

Thy
cor

Fo

Hefined in the IEC 61754 series. This measurement method is applicable to'cable assemb

Normative references

amendments) applies.

IE(

mefasurement procedures — Part 1: General and guidance

IE(

melasurement procedures — Part 3-1: Examinations and measurements — Visual examinatio

IEQ
me

fibne optic—econnector—endfaceVisualandautomated—inspection connectors and fibre-s

tra

hsceivers

IEQ 61754 (all parts), Ribre optic interconnecting devices and passive components — Fibre o
connector interfaces

the
cal
les
ies.

e following documents are referred to in the text in such a way that some or all of their content
stitutes requirements of this document. For dated references, only the edition cited applies.
undated references, the latest edition of the refefenced document (including any

61300-1, Fibre optic interconnecting devices and*passive components — Basic test and

61300-3-1, Fibre optic interconnecting devices and passive components — Basic test gand

n

61300-3-35, Fibre optic interconnécting devices and passive components — Basic test and
asurement procedures — Part 3-35: Examinations and measurements — Visual inspection of

fub

Dtic

IEG 63267 (all parts), Fibre optic interconnecting devices and passive components — Connedtor
oplical interfgées for enhanced macro bend loss multimode fibres

3

No

Terms and definitions

terms and definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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4 General description

4.1 Test methods

Two test methods are described for measuring the attenuation of random mated optical
connectors. Both provide an estimate of the expected average performance that a group of
cable assemblies (including an adaptor, if applicable)-selected-from-a-bateh will exhibit when
used in an optical system. The device under test (DUT) is a cable assembly with on one side a
plug with pins (pinned plug) and on the other side a plug without pins (unpinned plug). The

megstremen VIRVAALY a cl -"’i;ifi a

Method 1 describes a procedure using a sample of cable assemblies and adaptors speeified in
Table 1. In this case the pinned plugs—{with-pins) are used as—reference”plugs 'launch test
plugs” and the unpinned plugs-{withoutpins) are tested against them sequentially., Fhe resu|ts,
baged on the number of measurements specified in Table 1, are recorded in the test mafrix
shgwn in Figure 3 to Figure 5.

Mieltnod rtenaedtobepart-ora—aestighapprovar—exe e—that-mMay+Hvolve—-one—ormpre
sunppliers Once-annrovalis achieved Method 2 would be relied ontesmaintain nrocess contkol
StipHers—Ihceapprovaisacheveawveth oA WothaoefreHe ot ProcesSS-Cofor
olwever in the event of a dispute Method 1 shall act as the referarnce measurement method
Aoever—h-the-eveht-ota-aisputenvethoa1—-SsShatactasthefretgfefcemeasurementmetnpa

Method 2 describes a procedure for the measurement of a/sample of cable assemblies gnd

adaptors speC|f|ed in Table24h¥e&eab%—asse#%%e4e%e@d4m%ﬂhe—sampl&as

reference’ cable-assemblies-and-pins fittad otheptest assaemblies ( Anfhn utpihs)
reterehce—cabteasSsemoHesahnapis Httea he ASFtEeSt ASSeMPBHEe S WHROUHPIRS)

me%smd%gaﬂskeae#eﬁh&mwe%efaa}e&eabb—assembmequemmﬂ% Three caple
emblies are selected from the sample as "lgunc¢h test cords” and the remaining caple
emblies are grouped as “receive test cords”. first, the pinned plugs of the launch test cofds
ard used as launch test plugs and the unpinnedplugs of the receive test cords are tested against
thelm sequentially. Then the unpinned pluggZof the launch test cords are used as launch fest
plugs and the pinned plugs of the receive\test cords are tested. This produces the number of
mejasurements specified in Table 2 and'the results are recorded in the test matrix showr] in
Figlure 10 to Figure 12.

q
J
q
J

Method 1 is intended to be patt of a design approval exercise that can involve one or mpre
sufpliers. It is recognised that-the number of measurements required by Method 1-may can|be
exgessive for day-to-day routine checking of either in-house or supplier produced products| In
thig case,-as-indicatedsabeve once approval is achieved, Method 2-may would be relied orn to
majntain process con{rol as an alternative option. However, in the event of a dispute, Method 1
shgll act as the reference measurement method.

NOTE

;
components €Rasen-at random-from-a-batch—against which-a-number-of comparative_measurements-are-made} In
conmponents—¢hisSenatrandor a—batch;—against-wh a-humber parativemeasurementsare-made

thisimeasurertent method, the term “launch test cord” is used to define one of the mated DUTs which is installeq on
the Jight §ource side. On the other hand, the other DUT which is installed on the detector side is defined as “recgive
testlcard”’In the same way, the plugs mated at the connection point under test are defined as “launch test plug” fand
“redeing”’test plug”, respectively. "Launch test plug” and "launch test cord” are used to define those compongnts
chosen at random from the sample, against which a number of comparative measurements are made. It is not
intended that the terms-sheuld imply specially chosen or manufactured components, such as those used, for example,
in screen testing.
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Table 1 — Sample size for Method 1

Connectors Sample sizes
(n-fibre connector) Cords and adaptors Measurements Fibres
2-fibre connector 15 210 420
4-fibre connector 12 132 528
8-fibre connector 10 90 720
10-fibre connector 10 90 900
> 12-fibre connector 10 90 90*n
NQTE Parameter n is the number of fibres in the connector.
Table 2 — Sample size for Method 2
Conmoctor Sample-size
{n-fibre connector) Cordand adaptors Measurements Eilbres
el Freferenes el
2-fibre-connector 12 3 9 54 108
B LR 8 3 5 30 L
8-fibre—connector 6 3 3 18 e
1Q-fibre connector 6 3 3 18 180
B e 6 3 3 Rass e
Sample sizes
Connectors (n Cords
fibre connector) otal kdunch test | Receive Adaptors | Measurements Fibres
cord test cord
P-fibre connector 12 3 9 3 54 108
L-fibre connector 8 3 5 3 30 120
B-fibre connector 6 3 3 3 18 144
10-fibre connector 6 3 3 3 18 150
12-fibre connegtor 6 3 3 3 18 216
> [12-fibre conhector 6 3 3 3 18 18*n
NQTE, (Parameter n is the number of fibres in the connector.

4.2 Precautions
The following test requirements shall be met.

a) Precautions—shall-be taken-to—ensure-that-The cladding modes—de shall not affect the
measurement. Cladding modes shall be stripped as a function of the fibre coating.

b) The fibres in the test shall remain fixed between the reference power measurement and the
corresponding attenuation measurements to avoid changes in attenuation due to bending
losses.
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b) The stability performance of the test equipment shall be < 0,05 dB or 10 % of the attenuation
to be measured, whichever is the lower value. The stability shall be maintained over the
measurement time and operational temperature range. The required measurement
resolution shall be 0,01 dB for both multimode and single-mode.

c) To achieve consistent results,—clean—and inspect all connectors and adaptors prior to the
setup of the measurement system and if contaminated clean them. During measurement
steps, inspect all connectors and adaptors except those in the unchanged connections and
if contaminated clean them before mating. Visual examination shall be undertaken in
accordance with IEC 61300-3-1 and IEC 61300-3-35.

NO' = A loddina—mad etrinnaor ool Poy
- eraa et g eae-StHpPP F

of the fibre cladding.

o matarial-bhaviaa o rafeoctin o tnd o bt —araatarthan. hat
tSeS—a-ateraraviRgareractve e Sarto-otr-grearer—rah

5 | Apparatus

5.1 Launch conditions and light source (LS)

The source unit consists of an optical emifter, the associated drive electronics, and fibre pigtail
(if #ny). Preferred source conditions areWgiven in Table 3. The stability of the single-mode fipre
soyrce at 23 °C shall be +0,01 dB over the duration of the measurement. The stability of the
multimode fibre source at 23 °C shatt be +0,05 dB over the duration of the measurement. The
soyrce output power shall be = 2@-dB above the minimum measurable power level.

Table 3 — Preferred source conditions

Ng. Type wa?li':gla;th Spectral width (RMS) Source type
nm nm

S Multighode 660 + 30 =10 Monochromator or LED

Sp Muitimode 780 = 30 =10 Monochromator or LED

SB Multimode 850 + 30 =10 Monochromator or LED

Sk Multimode 1300 + 30 > 10 Monochromator or LED

S5 Single-mode 1310 £ 30 To be reported Laser diode, monochromator, or LED
S6 Single-mode 1550 = 30 To be reported Laser diode, monochromator, or LED
S7 Single-mode 1625+ 30 To be reported Laser diode, monochromator, or LED

It is recognized that some components, for example for coarse wavelength division multiplexing (CWDM), can
require the use of other source types such as tunable lasers. It is therefore recommended in these cases that the
preferred source characteristics are specified on the basis of the component to be measured.

NOTE Central wavelength and spectral width are defined in IEC 61280-1-3.
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The launch condition shall be specified in accordance with IEC 61300-1. In case the specified
launch condition is not obtained by the original light from the source, an appropriate apparatus

for

launch condition control (E) shall be used.

NoFE—The interference of modes from a coherent source will create speckle patterns in
multimode fibres. These speckle patterns give rise to speckle or modal noise and are observed
as power fluctuations, since their characteristic times are longer than the resolution time of the
detector. As a result, itmay-be-impossibleto—achieve—stable launch conditions cannot be
achieved using coherent sources for multimode measurements. Consequently, lasers, including
optical time domain reflectometer (OTDR) sources, should be avoided in favour of LEDs or

otherimcoherentsourcesfor-measuringmuitimodecomponents————————————————————

4

5.2

The¢ detector consists of an optical detector, the means to connect-/to it and associa

ele
the)

In
foll

NOT
the

WHh
P, |
be

Th
req
the

Detector (D)

ctronics. The connection to the detector will be an adaptor that accepts a connector plug
appropriate design. The detector shall capture all light emitted by the connector plug.

addition to meeting the stability and resolution requirements, the detector shall have
pwing characteristics:

linearity of multimode, < +0,25 dB (over -5 dBm up/to —-60 dBm);
linearity of single-mode, < £0,1 dB (over -5 dBm up to -60 dBm).

[E—The-powermeter detector linearity shotld’be referenced to a power level of -23 dBn
operational wavelength.

ere the connection to the detector is broken between the reference power measuremen

uirements. The dynamic range of the-powermeter detector shall be capable of measur
power level exiting from the device under test (DUT) at the wavelength being measured

Procedure

ted

of

the

at

—o

and-2, the corresponding attenu&tion measurements, the measurement repeatability shall

within 0,05 dB or 10 % of the<attenuation to be measured, whichever is the lower valuq.
large sensitive area detector-m3ay can be used to achieve this.

A

b precise characteristics of the detector shall be compatible with the measuremgnt

ing
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a) Randomly select the sample number of cable assemblies specified in Table 1. Sequentially

label the cable assemblies and plugs under test as shown in Figure 3 to Figure 5.

b) Randomly select the sample size of adaptors as specified in Table 1. Sequentially label the

adaptors under test as shown in Figure 3 to Figure 5.
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c) Set up the reference power measurement system as shown in Figure 1, with cord 1 as the
launch test cord and plug 1 (pinned) as the launch test plug. Measure power P,_4 to P4_, for
all fibres in the cord. For multimode measurement, tight tolerance fibre and tight tolerance
plug as specified in Annex A shall be used for the launch plug. The launch condition at the
launch plug shall comply with IEC 61300-1.

LS I 1 E

Y|

Chn P15
IEC
Kqy
LS light source 3 launch test cord
E launch condition control 31 unpinned plug of laupch test cord
1 fan-out cord 32 pinned plug of latnrch test cord
2 launch plug (launch test plug)

Figure 1 — Reference power measurement'system — Method 1

d) |Pick up cord 2 as the receive test cord. Mate plug 1 (pinned) to plug 2 (unpinned) usjing
adaptor 1 as shown in Figure 2. Measure the pewer P,_4 to P,_, for all fibres in the cord

1 3 5 4
Ch 1
] D
s 1 e
(L 2 3 32 41 42
Ch n P2_
IEC

Kdy
LY light source 4 receive test cord
E launch condgitien’ control 41 unpinned plug of receive test cord
1 fan-out cord (receive test plug)
2 launchplug 42 pinned plug of receive test cord
3 launch test cord 5 adaptor
31 dnpinned plug of launch test cord
32 pinned plug of launch test cord

{taumcitestpiug)

Figure 2 — Attenuation measurement system — Method 1

e) Calculate the attenuation 4 of the mated plug pair 1 (pinned)/2 (unpinned) with adaptor 1,
using Formula (1):

A:[-mlog[%ﬂ—(/lfw) dB (1)

T-i

where
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A is the attenuation;

i is the number of fibres of the test cord;
Af is the fibre attenuation per kilometre;
L is the length of the fibre in kilometre.

The product Afx L depends on the fibre attenuation level and can be neglectable when it is
small enough compared to the connection losses.

Record the attenuation results for each fibre into an appropriate matrix format.

Keenina nlua 1 (ninned) as the launch test nlua _renlace cord 2 with cord 3 and mate ug
Ll ~ T ~J \r 7 Ll g7 Ll Lad

3 (unpinned) to plug 1 (pinned) using adaptor 1. Q
Measure the power P54 to P5_, and record the attenuation results for each fibre. Qy

Repeat steps g) and h) until all the unpinned plugs of the remaining cable as&éﬁBlies have
been tested against the launch test plug 1 (pinned).

After step i) has been completed, replace the launch test cord and the ?@)’tor so that plug
2 (pinned) is used as the launch test plug. Measure the refefg ce power for fthe
configuration. ,

4%

Measure the attenuation for all plugs (unpinned) against the'l\a&ch test plug 2 (pinngd)

using adaptor 2.

Continue this process until all allocated plugs (pinned) haégpeen used as launch test plulgs.
g\\
O
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“Reference” Iesteerdand%eﬂmg
Configuration Plug(without pins)

Plug-3-(with-pins)) | Adaptor3 -

Plug-4-(with-pins) | Adaptor4 -

D = 5 ‘!M'Ih p'gs\ Adantar 5
y

Plug 6 (with-pins) Adaptor6 -

Plug7-(with-pins) Adaptor7 -

IEC 9p2/11

Receive test cord

lLlaunch test cord and adaptor : )
Plug (unpinned) as receive test plug

Cord Launch test plug Adaptor 1 2 3|4 5 6 7 8 9 |10 |11 (1213 |14 |1

OT

1 Plug 1 (pinned) §\ Adaptor1 | —

Plug 2 (pinned)\} Adaptor 2 -

Plug 3 (pinned) | Adaptor 3 -

Plug.4i(pinned) | Adaptor 4 -

Plugs (pinned) | Adaptor 5 -

Plug 6 (pinned) | Adaptor 6 —

Plug 7 (pinned) | Adaptor 7 -

(o<kg PN e >l & I I - WOV I V)

Plug 8 (pinned) Adaptor 8 -

9 Plug 9 (pinned) | Adaptor 9 -

10 Plug 10 (pinned) | Adaptor 10 -

11 Plug 11 (pinned) | Adaptor 11 -

12 Plug 12 (pinned) | Adaptor 12 —

14 Plug 14 (pinned) | Adaptor 14 -

(
(
13 Plug 13 (pinned) | Adaptor 13 —
(
(

15 Plug 15 (pinned) | Adaptor 15 -

IEC

Figure 3 — Test matrix and labelling for measuring Method 1 (2-fibre connector)
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“Reference? Iest—eerd—and—labeﬂ+ng
configuration Plug-{without pins)

IEC 903/11

Launch test cord and adaptor Rlug (ul:siﬁ:elzi,)ea:er::ei/ce):gst plug
Cord Launch test plug Adaptor 1 2 3 4 5 6 7 8 9 10 11 12

1 Plug 1 (pinned) Adaptor 1 —

2 Plug 2 (pinned) Adaptor 2 —

3 Plug 3 (pinned) Adaptor,3 —

4 Plug 4 (pinned) Adaptor 4 —

5 Plug 5 (pinned) Adaptor 5 —

6 Plug 6 (pinned) Adaptor 6 -

7 Plug 7 (pinned) Adaptor 7 -

8 Plug 8 (pinned) Adaptor 8 —

9 Plug:9:\(pinned) Adaptor 9 —

10 Plug 10 (pinned) Adaptor 10 —

11 Plug 11 (pinned) Adaptor 11 IEC PO4/41

12 Plug 12 (pinned) Adaptor 12 —

IEC

Figure 4 — Test matrix and labelling for measuring Method 1 (4-fibre connector)
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Launch test cord and adaptor Plug (ul:;ﬁ:;:)ea:er::e(iizrtgst plug
Cord Launch test plug Adaptor 1 2 3 4 5 6 7 8 9 10
1 Plug 1 (pinned) Adaptor 1 ~
2 Plug 2 (pinned) Adaptor 2 —
3 Plug 3 (pinned) Adaptor3 —
4 Plug 4 (pinned) Adaptor 4 —
5 Plug 5 (pinned) Adaptor 5 —
6 Plug 6 (pinned) Adaptor 6 —
7 Plug 7 (pinthed) Adaptor 7 —
8 Plug 8 (pinned) Adaptor 8 —
9 Plug 9 (pinned) Adaptor 9 —
10 Plug 10 (pinned) Adaptor 10 —

EC

Figure 5 — Test matrix and labelling for measuring Method 1
(8-, 10-, 12- and > 12-fibre connectors)

6.2 Method 2
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“Reference” cord

Fan-out cord

Plug 1

Plug 1

(with pins)

(without pins)

1-n

IEC 905/11

D -~ oL T~ - -
3 9 Q) D ®
5 =% aa— =
S < g ° 3
] o
[} = ® K )
: £ 3
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&P 2 + MN |-
n £ P = o q
mw m. e (4] ® P
[0) = D ()] i
2 = A ® o ¢
h: i 3 5 %
& d 2 $ P
o g = & o2l
& bt z o @ ER 3
® % 3 gl [ O )
o L e
& = n q X ) S
e £ < D Ol
- N -~ o] D F
P 5 ® < hes nw
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Fan-out cord “Reference” cord

D

(with pins) (without pins)

Ch 1
L

1] Plug 1 Plug 1
Chn

Ch1 Fan-out cord “Reference” cord Adaptor 1 Test cord
T D
S :|_|: E Plug 1 ~Plug 1 Plug2 Plug2
H H H (with pins) (without pins)  (with pins) (without pins)
[ I
Chn P2-r

6/11

MR

o) aneat stans N to N\ until all test-nias (with nins) hava heaen tested aaainst the “referenka”

o)1 r<epeatSstepsSH o) ththanteStPplgs-WHR-pHhS)naveDeeRtesteCagansttmefetrerence

o)l After stan m) a2¢ haen comnleted renlace the “rafereance” nlua and adantor so that

prr1Aer—Stepas—oeeh— LCpmpretea—tfepracethe—fererehce—pugahcaGapto——SOo1Rat
e D a a a A i H

o]
~—

Randomlyselect the sample number of cable assemblies specified in Table 2.

Choose\three cable assemblies at random and sequentially label them as launch test corn
and~the plugs of each cord as launch test plugs as shown in Figure 10 to Figure
Séquentially label the remaining cable assemblies as receive test cords, and the plugs

o
=S

ds,
12.
of

each cord as receive test Ir_\luge as shown in Figurn 10 to Figurn 12 annnnfinlly label th

adaptors 1 to 3.

fee

c) Set up the reference power measurement system as shown in Figure 6, with launch test

cord L1 so that plug L1 (pinned) is the launch test plug. Measure power P;_4 to P,_, for
fibres in the cord. For multimode measurement, tight tolerance fibre and tight tolerance p

all
lug

as specified in Annex A shall be used for the launch plug. The launch condition at the launch

plug shall comply with [EC 61300-1.
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Ls k - E
Chn 2 31 32 Py
IEC

Key
LS light source 3 launch test cord
E launch condition control 31 unpinned plug of launch test cepd
1 fan-out cord 32 pinned plug of launch test(@ord
2 launch plug (launch test plug)

Figure 6 — Reference power measurement system (1) ~Method 2

d) [Pick up receive test cord R1 and mate launch test plug L1 (pinned) to receive test plug|R1
(unpinned) using adaptor 1 as shown in Figure 7. Measure thgypower P, 4 to P,_,,.

1 3 5 4
Ch1
1 D
s 1] e
(L 2 31 32 41 42
Chn py,
iEC

Kqy
LY light source 4 receive test cord
E launch condition control 41 unpinned plug of receive test cord
1 fan-out cord receive test plug)
2 launch plug 42 pinned plug of receive test cord
3 launch test cord 5 adaptor
31 unpinned plug_af launch test cord
32 pinned plug, of<faunch test cord

(launch’test plug)

Figure 7 — Attenuation measurement system (1) — Method 2

e) Calculate the attenuation of the mated plug pair L1 (pinned)/R1 (unpinned) with adaptor 1,
using Formula (1).

f) Record the attenuation results for each fibre into an appropriate matrix format.

g) Repeat steps d) to ) until all receive test plugs (unpinned) have been tested against launch
test plug L1 (pinned) and adaptor 1.

h) After step g) has been completed, replace the launch test cord and the adaptor so that
launch test plug L2 (pinned) is used as the launch test plug. Measure the reference power
for the configuration.

i) Measure the attenuation for all receive test plugs (unpinned) against launch test plug L2
(pinned) and adaptor 2, using the procedures described above.

j) Continue this process until all allocated launch test plugs (pinned) and adaptors have been
used and all receive test plugs (unpinned) have been tested.
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k) Set up the measurement system shown in Figure 8, with launch test cord 1 so that plug L1
(unpinned) is the launch test plug. Measure power P,_4 to P4_, for all fibres in the cord.

D
LS
P‘l»n
IEC

Kdy
LS light source 3 launch test cord
E launch condition control 31 unpinned plug of laynch test cord
1 fan-out cord 32 pinned plug of laufich test cord
2 launch plug (launch test'phug)

Figure 8 — Reference power measurement system (2) — Method 2

[) |Pick up receive test cord R1 and mate launch test plug L1 (unpinned) to receive test plug
R1 (pinned) using adaptor 1 as shown in Figure @ yMeasure the power P, 4 to P,_,.

1 3 5 4
Ch1
1 D
s 1 e
(L 2 32 31 42 41
Chn Py
IEC

Kqy
LY light source 4 receive test cord
E launch conditiég~control 41 unpinned plug of receive test cord
1 fan-out cerd (receive test plug)
2 launch\plug 42 pinned plug of receive test cord
3 lawpeh test cord 5 adaptor
31 unpinned plug of launch test cord
32 pirredptrgoftatmeirtestcord

(launch test plug)

Figure 9 — Attenuation measurement system (2) — Method 2
m) Calculate the attenuation of the mated plug pair L1 (unpinned)/R1 (pinned) with adaptor 1,
using Formula (1).
n) Record the attenuation results for each fibre into an appropriate matrix format.

0) Repeat steps I) to n) until all receive test plugs (pinned) have been tested against launch
test plug L1 (unpinned) and adaptor 1.
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p) After step o) has been completed, replace the launch test cord and the adaptor so that
launch test plug L2 (unpinned) is used as launch test plug. Measure the reference power for
the configuration.

gq) Measure the attenuation for all receive test plugs (pinned) against launch test plug L2
(unpinned) and adaptor 2, using the procedures described above.

r) Continue this process until all allocated launch test plugs (unpinned) and adaptors have
been used and all receive test plugs (pinned) have been tested.

“Roforence” Test cord and labelling
T ] .

“Reference desteorc apdlabelling
- g {wi i)

IEC 909/11

Launch test plug Receive test cord
configuration (1) pinned Plug (unpinned) as receive test plug
Cord Launch test plug Adaptor R1 |R2 | R3 | R4 | R5 |R6 | R7 | R8 [ R}
L1 Plug L1 (pinned) Adaptor 1
L2 Plug L2 (pinned) Adaptor 2
L3 Plug L3 (pinned) Adaptor 3
Launch test plug Receive test
configuration (2) unpinned Plug (pinned) as receive test plug
Cord Launch test plug Adaptor R1 |R2 | R3 | R4 | R5 |R6 | R7 | R8 [ R}
L1 Plag L1 (unpinned) Adaptor 1
L2 Plug L2 (unpinned) Adaptor 2
L3 Plug L3 (unpinned) Adaptor 3

IEC

Figure 10 — Test matrix and labelling for measuring Method 2 (2-fibre connector)
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~Reoference® Festcordandiabeting
Confi ion { T ith o

IEC 910/11
Launch test plug Receive'test cord
configuration (1) pinned Plug (unpinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3 R4 R5
L1 Plug L1 (pinned) Adaptor 1
L2 Plug L2 (pinned) Adaptor 2
L3 Plug L3 (pinned) Adaptor 3
Launch test plug Receive test
configuration (2) unpinned Plug (pinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3 R4 R5
L1 Plug L1 (unpinned) Adaptor 1
L2 Plug L2 (unpinned) Adaptor 2
L3 Plug L3 (unpinned) Adaptor 3

EC

Figure 11 — Test)matrix and labelling for measuring Method 2 (4-fibre connector)
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“Reference” Testeord and
- - IaI; E II' q E
Configuration(1) T | . .
“‘Reference” Plug Adaptor 2 3
= — ;
Plua 2 (withoi ; -
Plua 3 (withor ; 3
“Reference” Testeord and
T ith-pins)

“‘Reference” Plug Adaptor 2 3
Plug-1-(without pins) | Adaptor1
Ploa 2 twi - :
Ploa 3 (wi - N 3

Launch test plug Receive test cord
configuration (1) pinned Plug (unpinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3
L1 Plug L1 (pinned) Adaptor 1
L2 Plug L2 (pinned) Adaptor 2
L3 Plug L3 (pinned) Adaptori3
Launch test plug Receive test
configuration (2) unpinned Plug (pinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3

L1 Plug L1 (unpinned) Adaptor 1
L2 Plug L2 (unpinhed) Adaptor 2
L3 Plug L3 (unpinned) Adaptor 3

Figure 12 — Test matrix and labelling for measuring Method 2
(8-, 10-, 12- and > 12-fibre connectors)

7 Calculation and analysis

IEC

Calculate the mean value and 97th percentile values from all the attenuation data measured for
all mating combinations and all fibres of either Method 1 or Method 2. The 97t percentile value
is the smallest measured value within which 97 % of all the measured data fall. Then compare
these values with the values specified in the relevant connector performance standard and
judge pass or fail.
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8 Details to be specified and reported

The following details, as applicable, shall be specified in the relevant specification and shall be
reported in the test report:

o Source wavelength.

e detailed description of the test samples (cable assemblies and adaptors, fibre type);
e |test method used (Method 1 or 2);

e |type of measurement equipment;

e |measurement wavelength(s);

o [statistical results (mean value and 97t percentile value);
e |measurement uncertainty;

¢ |any deviations from this test method.
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Annex A
(normative)

Requirements for launch fibre and launch plug
for multimode measurement

In this test method the attenuation of the connection of two DUT plugs of two DUT cable
assemblies is measured. However, in case of multimode measurement the launch plug, which
is placed right before and connected to the first DUT cable assembly as shown in Figure A.1,

shgtt—Tormsistoftighttoterance fibre—anmd—a tighttoterance ptug—to Teduce the measurement
ungertainty.
For the launch fibre, core diameter (CD) and numerical aperture (NA) are specijfied. For fthe
Iautrch plug, parameters which influence the lateral, angular, and longitudinal™offset of fhe
opfical fibre axes are specified.
The¢ requirements for the launch fibre and the launch plug are summarisédyin Table A.1.
Table A.1 — Requirements for launch fibre and Jaurich plug
Fibre type of DUT Launch fibre Launch plug Launch condition
Single-mode Any single-mode fibre Any Not applicable
Core diameter (CD) Compliant with Compliant with encirclgd

Multimode 50 um core

50 ym £ 0,5 ym

Numerical aperture (NA)

0,200 + 0,002

correSgonding reference
gradg optical interface
specified in the
IEC 63267 series

flux (EF) specified in
IEC 61300-1 at the
launch plug

a b~ W

adaptor

P>

DUT (launch test cord)

DUT (receive test cord)

IEC

conpactionndar tact

| S
Kqy
LS light sQurce
E lawRBh condition control
1 ladnch fibre
2 lahehplag

Figure A.1 — Attenuation measurement system
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3-45: Examinations and measurements —

1)

2)

3)

4)

5)

6)

7)

8)

9)

IE(

Attenuation of random mated multi-fibre connectors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardjzation compri
Bll national electrotechnical committees (IEC National Committees). The object of IEC is to,promote internati
Co-operation on all questions concerning standardization in the electrical and electronic, fi€lds. To this end
n addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Repq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)"). T
breparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt
Mmay participate in this preparatory work. International, governmental and non-governmental organizations liai
ith the IEC also participate in this preparation. IEC collaborates closely with thé International Organizatior]
Standardization (ISO) in accordance with conditions determined by agreemént between the two organization

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical’ committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are-miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible\for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any divergence betw
any IEC Publication and the corresponding natiomal-or regional publication shall be clearly indicated in the la

EC itself does not provide any attestation efi conformity. Independent certification bodies provide confor
hssessment services and, in some areas,caccess to IEC marks of conformity. IEC is not responsible for
services carried out by independent certification bodies.

All users should ensure that they have_the latest edition of this publication.

No liability shall attach to IEC ofits directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag

ing
nal
and
rts,
heir
ith
ing
for

nal
all

nal
IEC
any

ons
een
ter.

ity
any

and
B or

bther damage of any nature_whatsoever, whether direct or indirect, or for costs (including legal fees) [and

bxpenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

[EC

Attention is drawn-to.the Normative references cited in this publication. Use of the referenced publications is

ndispensable fqr the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of pa
rights. IEC-shall not be held responsible for identifying any or all such patent rights.

an

61300-3-45 has been prepared by subcommittee 86B: Fibre optic interconnecting devi
passive components, of IEC technical committee 86: Fibre optics. It is an Internatio

ent

ces
nal

Stdndard

This second edition cancels and replaces the first edition published in 2011. This edition
constitutes a technical revision.

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

a)
b)

addition of sample size for > 12-fibre connector measurement;
inclusion of guidance for multimode measurement.
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The text of this International Standard is based on the following documents:

Draft Report on voting

86B/4757/FDIS 86B/4774/RVD

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

the

above table.

The_lanqguage used for the development of this International Standard is English.
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s document was drafted in accordance with ISO/IEC Directives, Part 2, and developed
ordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, availa
www.iec.ch/members_experts/refdocs. The main document types developed by IEC
cribed in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61300 series, published under the general title Fibre of

intd
caf

sta
SpH
[ )
[ ]

brconnecting devices and passive components — Basic test and megasurement procedur
be found on the IEC website.

Tht)committee has decided that the contents of this documeni.will remain unchanged until

ility date indicated on the IEC website under webstorg.iee.ch in the data related to
cific document. At this date, the document will be

reconfirmed,

withdrawn,

replaced by a revised edition, or

amended.
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1

The purpose of this part of IEC 61300 is to describe the procedure required to measure
statistical distribution and mean attenuation for random mated optical connectors with phys
contact (PC) and angled physical contact (APC) polished multi-fibre rectangular ferrules
deflined in the IEC 61754 series. This measurement method is applicable to gable assembili

2

The following documents are referred to in the text in such a way that some or all of their cont
constitutes requirements of this document. For dated referencges, only the edition cited appli

Fo
am

IE(

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

Part 3-45: Examinations and measurements —
Attenuation of random mated multi-fibre connectors

Scope

Normative references

endments) applies.

the
cal
as

ent
es.

undated references, the latest edition of the refefenced document (including any

61300-1, Fibre optic interconnecting devices and*passive components — Basic test and

mefasurement procedures — Part 1: General and guidance
IEQ 61300-3-1, Fibre optic interconnecting devices and passive components — Basic test and
melasurement procedures — Part 3-1: Examinations and measurements — Visual examinatioh

IEQ
me
fibn

IEQ
coff

IEQ

oplical interface's.for enhanced macro bend loss multimode fibres

3

asurement procedures — Part 3-35: Examinations and measurements — Visual inspectiof
e optic connectors and fibre-stub transceivers

61754 (all parts), Fibre_optic interconnecting devices and passive components — Fibre o
nector interfaces

63267 (all paris), Fibre optic interconnecting devices and passive components — Conneq

Terms and definitions

61300-3-35, Fibre optic interconnécting devices and passive components — Basic test and

of

Dtic

tor

No

terms and definitions are listed in this document

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
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4 General description

4.1 Test methods

Two test methods are described for measuring the attenuation of random mated optical
connectors. Both provide an estimate of the expected average performance that a group of
cable assemblies (including an adaptor, if applicable) will exhibit when used in an optical system.
The device under test (DUT) is a cable assembly with on one side a plug with pins (pinned plug)
and on the other side a plug without pins (unpinned plug). The cable assemblies, and any
adaptors, shall be chosen at random to ensure that the measurements provide a statistically

H pu | F'H +
unbtased-estimate-

Metthod 1 describes a procedure using a sample of cable assemblies and adaptors specifietﬂ in
Table 1. In this case the pinned plugs are used as "launch test plugs” and the unpinned pliigs
arg tested against them sequentially. The results, based on the number of measuremelnts
specified in Table 1, are recorded in the test matrix shown in Figure 3 to Figure|5:

Method 2 describes a procedure for the measurement of a sample of ¢able assemblies Ind
adaptors specified in Table 2. Three cable assemblies are selected fromthe sample as "laupch
tesf cords” and the remaining cable assemblies are grouped as “receive test cords”. First, the
pinhed plugs of the launch test cords are used as launch test plugs.and the unpinned plugg of
the| receive test cords are tested against them sequentially. Fhen the unpinned plugs of the
launpch test cords are used as launch test plugs and the pinned/plugs of the receive test cofds
arel tested. This produces the number of measurements specified in Table 2 and the results pre
regorded in the test matrix shown in Figure 10 to Figure 42:

Method 1 is intended to be part of a design approval exercise that can involve one or mpre
suppliers. It is recognised that the number of :measurements required by Method 1 can|be
exgessive for day-to-day routine checking of either in-house or supplier produced products| In
thig case, once approval is achieved, Method>2 would be relied on to maintain process control
as pn alternative option. However, in the gvent of a dispute, Method 1 shall act as the referefce
megpsurement method.

NOTE In this measurement method, the(term “launch test cord” is used to define one of the mated DUTs whidh is
instplled on the light source side. On the other hand, the other DUT which is installed on the detector side is defijned
as ‘receive test cord”. In the same way, the plugs mated at the connection point under test are defined as “laynch
test| plug” and “receive test plug’ ‘respectively. "Launch test plug” and "launch test cord” are used to define tHose
conjponents chosen at random from the sample, against which a number of comparative measurements are madg. It
is npt intended that the terms_imply specially chosen or manufactured components, such as those used, for example,
in spreen testing.

Table 1 — Sample size for Method 1

Connéctors Sample sizes
(n-fibre connector) Cords and adaptors Measurements Fibres
2-fibre connector 15 210 420
8-fibre connector 10 90 720
10-fibre connector 10 90 900
12-fibre connector 10 90 1080
> 12-fibre connector 10 90 90*n

NOTE Parameter n is the number of fibres in the connector.
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Table 2 — Sample size for Method 2

Sample sizes
Connectors (n Cords
-fibre connector) Launch test | Receive Adaptors | Measurements Fibres
Total
cord test cord

2-fibre connector 12 3 9 3 54 108

4-fibre connector 8 3 5 3 30 120

8-fibre connector 6 3 3 3 18 144

10-fibre connector 6 3 3 3 18 150

12-fibre connector 6 3 3 3 18 216
> [12-fibre connector 6 3 3 3 18 18*n

NG

TE Parameter n is the number of fibres in the connector.

4.2
Thy

a)

b)

d)

NO
of t

5

5.1
Thy

Precautions
e following test requirements shall be met.
The cladding modes shall not affect the measurement. Cladding modes shall be stripped

a function of the fibre coating.

The fibres in the test shall remain fixed between the reference power measurement and
corresponding attenuation measurements to avoid{changes in attenuation due to bend
losses.

as

the
ing

resolution shall be 0,01 dB for both multimode and single-mode.

measurement system and if contaminated clean them. During measurement steps, ins
all connectors and adaptors except those in the unchanged connections and if contamina
clean them before mating.Visual examination shall be undertaken in accordance v
IEC 61300-3-1 and IEG-63300-3-35.

[E A cladding mode stripper usually comprises a material having a refractive index equal to or greater than
e fibre cladding.

Apparatus

Launch conditions and light source (LS)

The stability performance of the test equipment shall be < 0,05 dB or 10 % of the attenuafion
to be measured, whichever is the lower value. The stability shall be maintained over the
measurement time and operational.teémperature range. The required measuremgent

To achieve consistent results, inspect all connectors and adaptors prior to the setup of the

ct
ed
ith

hat

b source unit consists of an optical emitter, the associated drive electronics, and fibre pi

ail

(if any) Preferred source conditions are gi\/pn in Table 3 _The thhilify of the Qinglp-mndn fibre
source at 23 °C shall be £0,01 dB over the duration of the measurement. The stability of the
multimode fibre source at 23 °C shall be +0,05 dB over the duration of the measurement. The
source output power shall be 2 20 dB above the minimum measurable power level.
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Table 3 — Preferred source conditions

No. Type wa?/iT;:\aglth Spectral width (RMS) Source type

nm nm
S1 Multimode 660 + 30 =10 Monochromator or LED
S2 Multimode 780 + 30 =10 Monochromator or LED
S3 Multimode 850 + 30 =10 Monochromator or LED
S4 Multimode 1300 + 30 =10 Monochromator or LED
Sp Single-mode 1310 £ 30 To be reported Laser diode, monochromator, or LEP
Sp Single-mode 1550 £ 30 To be reported Laser diode, monochromator,JorLED
Sy Single-mode 1625+ 30 To be reported Laser diode, monochromator, or LEP
It |s recognized that some components, for example for coarse wavelength division multiplexing”/(CWDM), chn
refjuire the use of other source types such as tunable lasers. It is therefore recommended in¢these cases that the
preferred source characteristics are specified on the basis of the component to be measured.
NOTE Central wavelength and spectral width are defined in IEC 61280-1-3.

lau
for

fib
fludg
As

SOy

5.2

Thi
ele
the

In
foll

wavelength.

The launch condition shall be specified in accordance with IE€ 61300-1. In case the spec!li‘ed
us

hch condition is not obtained by the original light from the source, an appropriate appar
launch condition control (E) shall be used.

ThI interference of modes from a coherent source¢wjll create speckle patterns in multimgde
e

s. These speckle patterns give rise to specklé.0r modal noise and are observed as poy

Detector (D)

ctronics. The connectionto the detector will be an adaptor that accepts a connector plug
appropriate designaThe detector shall capture all light emitted by the connector plug.

pwing characteristics:

linearity of multimode, < 0,25 dB (over -5 dBm up to -60 dBm);
line@rity of single-mode, < +0,1 dB (over -5 dBm up to —-60 dBm).

ioin

er

tuations, since their characteristic times are longer than the resolution time of the detecfjor.
a result, stable launch conditions cannot be\achieved using coherent sources for multimade
mejasurements. Consequently, lasers, including optical time domain reflectometer (OTDR)
rces, should be avoided in favour of“LEDs or other incoherent sources for measuring
mujtimode components.

p detector consists of an.-oOptical detector, the means to connect to it and associated

of

addition to meeting the stability and resolution requirements, the detector shall have fhe

al

Where the connection to the detector is broken between the reference power measurement and
the corresponding attenuation measurements, the measurement repeatability shall be within
0,05 dB or 10 % of the attenuation to be measured, whichever is the lower value. A large
sensitive area detector can be used to achieve this.

The precise characteristics of the detector shall be compatible with the measurement
requirements. The dynamic range of the detector shall be capable of measuring the power level
exiting from the device under test (DUT) at the wavelength being measured.
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6 Procedure

6.1

Method 1

a) Randomly select the sample number of cable assemblies specified in Table 1. Sequentially
label the cable assemblies and plugs under test as shown in Figure 3 to Figure 5.

b) Randomly select the sample size of adaptors as specified in Table 1. Sequentially label the
adaptors under test as shown in Figure 3 to Figure 5.

c) Set up the reference power measurement system as shown in Figure 1, with cord 1 as the
launch test cord and plug 1 (pinned) as the launch test plug. Measure power P, , to P,_, for

1

/

LS |= - E
Chn
light source

launch condition control
fan-out cord
launch plug

Figure 1 — Reference power measurement system — Method 1

all fibres in the cord. For multimode measurement, tight tolerance fibre and tight tolerafce
plug as specified in Annex A shall be used for the launch plug. The launch condition_at the
launch plug shall comply with IEC 61300-1.

31 32 P,

3 launch test cord

31 unpinned plug of launch test cord

32 pinned plug of launch test cord
(launch test plug)

d) |Pick up cord 2 as the receive(test cord. Mate plug 1 (pinned) to plug 2 (unpinned) usjing

adaptor 1 as shown in Figune 2. Measure the power P,_4 to P,_, for all fibres in the cord

1 3 5 4
Ch 1 '/
] D
s 1] €
(L 2 31 32 41 42
Chwn Py
IEC
Kqy
LS light source 4 receive test cord
E launch condition control 41 unpinned plug of receive test cord
1 fan-out cord (receive test plug)
launch plug 42 pinned plug of receive test cord
launch test cord 5 adaptor
31 unpinned plug of launch test cord
32 pinned plug of launch test cord

(launch test plug)

Figure 2 — Attenuation measurement system — Method 1
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e) Calculate the attenuation 4 of the mated plug pair 1 (pinned)/2 (unpinned) with adaptor 1,

using Formula (1):
1-i

A= {—10I09(%H—(Af xL) dB

where
4 is the attenuation:;

i is the number of fibres of the test cord;
Ay is the fibre attenuation per kilometre;

L is the length of the fibre in kilometre.

small enough compared to the connection losses.
Record the attenuation results for each fibre into an appropriate matrix' format.

Keeping plug 1 (pinned) as the launch test plug, replace cord 2-with cord 3 and mate p
3 (unpinned) to plug 1 (pinned) using adaptor 1.

Measure the power P3_4 to P5_, and record the attenuation(results for each fibre.

been tested against the launch test plug 1 (pinned).

After step i) has been completed, replace the ladnch test cord and the adaptor so that p
2 (pinned) is used as the launch test plug. Measure the reference power for
configuration.

The product Afx L depends on the fibre attenuation level and can be neglectable when it is

lug

Repeat steps g) and h) until all the unpinned plugs of the remaining cable assemblies have

lug
the

k) |Measure the attenuation for all plugs (unpinned) against the launch test plug 2 (pinngd)
using adaptor 2.
[) |Continue this process until all allocated plugs (pinned) have been used as launch test plugs.
lLlaunch test cord and adaptor Rgcelve test gord
Plug (unpinned) as receive test plug
Cord Launch test plug Adaptor 1 2 3|4 5 6 7 8 9 |10 |11 (12 |13 |14 | 1p
1 Plug 1 (pinned) {\ Adaptor1 | —
2 Plug 2 (pinned)\} Adaptor 2 -
3 Plug 3 (pinned) | Adaptor 3 -
4 Plug.4(pinned) | Adaptor 4 -
5 Ptug' (pinned) | Adaptor 5 -
6 Plug 6 (pinned) | Adaptor 6 -
7 Plug 7 (pinned) | Adaptor 7 —
8 Plug 8 (pinned) | Adaptor 8 —
9 Plug 9 (pinned) | Adaptor 9 -
10 Plug 10 (pinned) | Adaptor 10 -
11 Plug 11 (pinned) | Adaptor 11 -
12 Plug 12 (pinned) | Adaptor 12 —
13 Plug 13 (pinned) | Adaptor 13 -
14 Plug 14 (pinned) | Adaptor 14 -
15 Plug 15 (pinned) | Adaptor 15 —

Figure 3 — Test matrix and labelling for measuring Method 1 (2-fibre connector)

IEC
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Receive test cord

Launch test cord and adaptor : )
Plug (unpinned) as receive test plug

Cord Launch test plug Adaptor 1 2 3 4 5 6 7 8 9 10 11 12
1 Plug 1 (pinned) Adaptor 1 -
2 Plug 2 (pinned) Adaptor 2 —
3 Plug 3 (pinned) Adaptor 3 —
4 Plug 4 (pinned) Adaptor 4 —
5] PTUg © (pINNed) Adapror o —
6 Plug 6 (pinned) Adaptor 6 -
7 Plug 7 (pinned) Adaptor 7 —
8 Plug 8 (pinned) Adaptor 8 —
9 Plug 9 (pinned) Adaptor 9 —
10 Plug 10 (pinned) Adaptor 10 —
11 Plug 11 (pinned) Adaptor 11 —
12 Plug 12 (pinned) Adaptor 12 —

EC

Figure 4 — Test matrix and labelling for measuring Méethod 1 (4-fibre connector)

Launch test cord and adaptor Plug (ul:siﬁ:elzi,)ea:er::ei/ce):gst plug
Cord Launch test plug Adaptor 1 2 3 4 5 6 7 8 9 10
1 Plug 1 (pinned) Adaptor 1 r—
2 Plug 2 (pinned) Adaptor 2 —
3 Plug 3 (pinned) Adaptor 3 —
4 Plug 4 (pinned) Adaptor 4 —_
5 Plug 5 (pinned) Adaptor 5 —
6 Plug 6 (pinned) Adaptor 6 —
7 Plug 7-(pinned) Adaptor 7 —
8 Plug.8 (pinned) Adaptor 8 —
9 Plug 9 (pinned) Adaptor 9 —
10 Plug 10 (pinned) Adaptor 10 —

EC

Figure 5 — Test matrix and labelling for measuring Method 1
(8-, 10-, 12- and > 12-fibre connectors)

6.2 Method 2
a) Randomly select the sample number of cable assemblies specified in Table 2.

b) Choose three cable assemblies at random and sequentially label them as launch test cords,
and the plugs of each cord as launch test plugs as shown in Figure 10 to Figure 12.
Sequentially label the remaining cable assemblies as receive test cords, and the plugs of
each cord as receive test plugs as shown in Figure 10 to Figure 12. Sequentially label three
adaptors 1 to 3.
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c) Set up the reference power measurement system as shown in Figure 6, with launch test
cord L1 so that plug L1 (pinned) is the launch test plug. Measure power P,_4 to P4_, for all
fibres in the cord. For multimode measurement, tight tolerance fibre and tight tolerance plug
as specified in Annex A shall be used for the launch plug. The launch condition at the launch
plug shall comply with IEC 61300-1.

B L l

Chn P15
IEC
Kgy
LS light source 3 launch test cord
E launch condition control 31 unpinned plyg,6f launch test cord
1 fan-out cord 32 pinned plug-of launch test cord
2 launch plug (launich, test plug)

Figure 6 — Reference power measurement-system (1) — Method 2

d) [Pick up receive test cord R1 and mate launch test)plug L1 (pinned) to receive test plug|R1
(unpinned) using adaptor 1 as shown in Figure\7. Measure the power P, 4 to P,_,,.

1 3 5 4
Ch1
1 D
s 1] €
(L 2 3 32 41 42
Chn py,
IEC

Kdy
LS light source 4 receive test cord
E launch condition control 41 unpinned plug of receive test cord
1 fan-out cord receive test plug)
2 launch ptug 42 pinned plug of receive test cord
3 launch test cord 5 adaptor
31 unpinned plug of launch test cord
3 pinned plug of launch test cord

(launch test plug)

Figure 7 — Attenuation measurement system (1) — Method 2
e) Calculate the attenuation of the mated plug pair L1 (pinned)/R1 (unpinned) with adaptor 1,
using Formula (1).
f) Record the attenuation results for each fibre into an appropriate matrix format.

g) Repeat steps d) to f) until all receive test plugs (unpinned) have been tested against launch
test plug L1 (pinned) and adaptor 1.
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h) After step g) has been completed, replace the launch test cord and the adaptor so that
launch test plug L2 (pinned) is used as the launch test plug. Measure the reference power
for the configuration.

i) Measure the attenuation for all receive test plugs (unpinned) against launch test plug L2
(pinned) and adaptor 2, using the procedures described above.

j) Continue this process until all allocated launch test plugs (pinned) and adaptors have been
used and all receive test plugs (unpinned) have been tested.

k) Set up the measurement system shown in Figure 8, with launch test cord 1 so that plug L1
(unpinned) is the launch test plug. Measure power P,_; to P4_, for all fibres in the cord.

LS | H E
Chn
light source

launch condition control
fan-out cord

launch plug

Figure 8 — Reference power measurement system (2) — Method 2

32

31
32

31 P,

-n

IEC

faunch test cord
unpinned plug of launch test cord
pinned plug of launch test cord

(launch test plug)

[) |Pick up receive test cord R1 andimate launch test plug L1 (unpinned) to receive test plug

R1 (pinned) using adaptor 1 as’shown in Figure 9. Measure the power P, 4 to P,_,.

3

5 4

42 41

IEC

1
Ch 1
LS :I: E: E
:l_E 2 32
Chn
Kqy.
LS light source
E launch condition control
1 fan-out cord
2 launch plug
3 launch test cord
31 unpinned plug of launch test cord
32 pinned plug of launch test cord

(launch test plug)

41

42

receive test cord

unpinned plug of receive test cord
(receive test plug)

pinned plug of receive test cord

adaptor

Figure 9 — Attenuation measurement system (2) — Method 2
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m) Calculate the attenuation of the mated plug pair L1 (unpinned)/R1 (pinned) with adaptor 1,

using Formula (1).

n) Record the attenuation results for each fibre into an appropriate matrix format.

0) Repeat steps I) to n) until all receive test plugs (pinned) have been tested against launch
test plug L1 (unpinned) and adaptor 1.

p) After step o) has been completed, replace the launch test cord and the adaptor so that
launch test plug L2 (unpinned) is used as launch test plug. Measure the reference power for
the configuration.

q) Measure the attenuation for all receive test plugs (pinned) against launch test plug L2
(unpinned) and adaptor 2, using the procedures described above.

r) |Continue this process until all allocated launch test plugs (unpinned) and adaptors/have
been used and all receive test plugs (pinned) have been tested.

Launch test plug Receive test cord
configuration (1) pinned Plug (unpinned) as receive,test plug
Cord Launch test plug Adaptor R1 | R2 | R3 | R4 | R5/§yR6 | R7 | R8 [ RY
L1 Plug L1 (pinned) Adaptor 1
L2 Plug L2 (pinned) Adaptor 2
L3 Plug L3 (pinned) Adaptor 3
Launch test plug Receive test
configuration (2) unpinned Plug (pinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3 | R4 R5 | R6 R7 R8 | R$
L1 Plug L1 (unpinned) Adaptor 1
L2 Plug L2 (unpinned) Adaptor)2
L3 Plug L3 (unpinned) Adaptor 3

IEC

Figure 10 — Test matrix andJabelling for measuring Method 2 (2-fibre connector)

Launch test'plug Receive test cord
configuration (1) pinned Plug (unpinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3 R4 R5
L1 Plug L1 (pinned) Adaptor 1
L2 Plug L2 (pinned) Adaptor 2
L3 Plug L3 (pinned) Adaptor 3
Launch test plug Receive test
configuration (2) unpinned Plug (pinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3 R4 R5
L1 Plug L1 (unpinned) Adaptor 1
L2 Plug L2 (unpinned) Adaptor 2
L3 Plug L3 (unpinned) Adaptor 3

IEC

Figure 11 — Test matrix and labelling for measuring Method 2 (4-fibre connector)
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Launch test plug Receive test cord
configuration (1) pinned Plug (unpinned) as receive test plug
Cord Launch test plug Adaptor R1 R2 R3
L1 Plug L1 (pinned) Adaptor 1
L2 Plug L2 (pinned) Adaptor 2
L3 Plug L3 (pinned) Adaptor 3
Launch test plug Receive test
contiguration (2) unpinned Plug{pmmed)as Teceive test ptug
Cord Launch test plug Adaptor R1 R2 R3
L1 Plug L1 (unpinned) Adaptor 1
L2 Plug L2 (unpinned) Adaptor 2
L3 Plug L3 (unpinned) Adaptor 3

Ca
all
is t
the
jud

8

Thy
rep

Figure 12 — Test matrix and labelling for measuring-Method 2
(8-, 10-, 12- and > 12-fibre connectors)

Calculation and analysis

culate the mean value and 97th percentile values/from all the attenuation data measured

he smallest measured value within which 97 %" of all the measured data fall. Then comp
se values with the values specified in the\relevant connector performance standard 4§
ge pass or fail.

Details to be specified and reported

e following details, as applicable, shall be specified in the relevant specification and shall
orted in the test report:

detailed description,of-the test samples (cable assemblies and adaptors, fibre type);
test method used (Method 1 or 2);

type of measureément equipment;

measurefment wavelength(s);

statisti¢al results (mean value and 97th percentile value);

measurement uncertainty;

IEC

for

mating combinations and all fibres of either Method 1 or Method 2. The 97t percentile vajue

hre
nd

be

any deviations from this test method.
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Annex A
(normative)

Requirements for launch fibre and launch plug
for multimode measurement

IEC 61300-3-45:2023 © |IEC 2023

In this test method the attenuation of the connection of two DUT plugs of two DUT cable
assemblies is measured. However, in case of multimode measurement the launch plug, which
is placed right before and connected to the first DUT cable assembly as shown in Figure A.1,

shgtt—Tonsistoftighttoterancefibre—and—atighttoterance ptug—to Teducethe measurement

ungertainty.

For the launch fibre, core diameter (CD) and numerical aperture (NA) are specified. For the
Iau[rch plug, parameters which influence the lateral, angular, and longitudinal~offset of the
opflical fibre axes are specified.
The¢ requirements for the launch fibre and the launch plug are summarisédyin Table A.1.
Table A.1 — Requirements for launch fibre and launch plug
Fibre type of DUT Launch fibre Launch plug Launch condition
Single-mode Any single-mode fibre Any Not applicable
Core diameter (CD) Compliant with Compliant with encircldd
corresponding reference flux (EF) specified in
. 50 pym £ 0,5 ym grade optical interface IEC 61300-1 at the
Multimode 50 um core P
Numerical aperture (NA) specified in the launch plug
IEC 63267 series
0,200 + 0,002
D
| S
IEC

Kgy

LS light source 3 DUT (launch test cord)
E launch condition control 4 DUT (receive test cord)
1 launch fibre 5 adaptor

2 lauhrehplug 6 coRRectiontndertest

Figure A.1 — Attenuation measurement system
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DISPOSITIFS D’INTERCONNEXION ET COMPOSANTS PASSIFS
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MESURES -

artie 3-45: Examens et mesures — Affaiblissement du a I'accouplemen
sans choix préalable de connecteurs multifibres

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de nofmalisation compo
He I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC).~L’IEC a pour o
He favoriser la coopération internationale pour toutes les questions de normalisation dans les doma
He I'électricité et de I'électronique. A cet effet, '|[EC — entre autres activités — publie.des’ Normes internationd
Hes Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS
Hes Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration esticonfiée a des comités d’étu
pux travaux desquels tout Comité national intéressé par le sujet traité.peut participer. Les organisat
nternationales, gouvernementales et non gouvernementales, en liaison{lavec I'lEC, participent égalen
hux travaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), s
Hes conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de 'lEC concernant les questions techniques représentent, dans la me
Hu possible, un accord international sur les sujets étudiés, étant“donné que les Comités nationaux de I
ntéressés sont représentés dans chaque comité d’études.

| es Publications de 'lEC se présentent sous la forme ‘de recommandations internationales et sont agrg
Comme telles par les Comités nationaux de I'l[EC. Tous les efforts raisonnables sont entrepris afin que I’
5'assure de I'exactitude du contenu technique de ses_publications; I'lEC ne peut pas étre tenue respons
He I'éventuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

PDans le but d’encourager l'uniformité internationale, les Comités nationaux de I'lEC s’engagent, dans t
a mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nation
bt régionales. Toutes divergences entre (foutes Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre_indiquées en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucunexaitestation de conformité. Des organismes de certification indépend
ournissent des services d’évaluation de conformité et, dans certains secteurs, accedent aux marq
He conformité de I'lEC. L’IEC n’est responsable d’aucun des services effectués par les organismes de certifical
ndépendants.

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

Aucune responsabilité-ne*doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandatai

compris ses experts_particuliers et les membres de ses comités d’études et des Comités nationaux de I'l
pour tout préjudice.causé en cas de dommages corporels et matériels, ou de tout autre dommage de quel
hature que ce soity directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les déper
Hécoulant d€ Ja'publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de Il
bu au crédit\qui lui est accordé.

| 'attention est attirée sur les références normatives citées dans cette publication. L’utilisation de publicat
référenceées est obligatoire pour une application correcte de la présente publication.

|’atténtion est attirée sur le fait que certains des éléments de la présente publication de I'lEC peuvent faire I'g
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de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

de brevets.

L'IEC 61300-3-45 a été établie par le sous-comité 86B: Dispositifs d’interconnexion et
composants passifs a fibres optiques, du comité d’études 86 de 'lEC: Fibres optiques. Il s’agit
d’une Norme internationale.

Cette seconde édition annule et remplace la premiére édition parue en 2011. Cette édition
constitue une révision technique.
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Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a)
b)

Le

Le

ajout du nombre d’échantillons pour la mesure de connecteurs a plus de 12 fibres;
ajout de recommandations pour les mesures multimodales.

texte de cette Norme internationale est issu des documents suivants:

Projet Rapport de vote

86B/4757/EDIS 86B/4774/R\/D

abguti a son approbation.

La

Ce

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

les| Directives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément |IEC, disponibles s
www.iec.ch/members_experts/refdocs. Les principaux types de) documents dévelop
panl I'lEC sont décrits plus en détail sous www.iec.ch/publication§:-

Un

a’in

de

Le

b liste de toutes les parties de la série IEC 61300, publiées sous le titre général Dispos

Imesures, se trouve sur le site web de I'lEC.

comité a décidé que le contenu de ce document ne sera pas modifié avant la date de stab

indjquée sur le site web de I'l[EC sous webstoreuiec.ch dans les données relatives au docum
recherché. A cette date, le document sera

reconduit,
supprime,
remplacé par une édition révisge, ou

amendé.

document a été rédigé selon les Directives ISO/IEC, Partie 2, il.a, €té développé sii;on

rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vate aypnt

us
és

tifs

terconnexion et composants passifs fibroniques — Procédures fondamentales d’essaiq et

lité
ent
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DISPOSITIFS D’INTERCONNEXION ET COMPOSANTS PASSIFS
FIBRONIQUES - PROCEDURES FONDAMENTALES D’ESSAIS ET DE
MESURES -

Partie 3-45: Examens et mesures — Affaiblissement di a ’'accouplement

sans choix préalable de connecteurs multifibres
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Domaine d’application

bjet de la présente partie de I'EC 61300 est de décrire la procédure exigée pour mesy
istribution statistique et I'affaiblissement moyen des connecteurs optiques accoup
s choix préalable avec férules rectangulaires polies multifibres a contact{physique (PC)
ontact physique avec angle (APC), comme défini dans la série IEC 61754. Cette méthd
mesure s’applique aux cables assemblés.

Références normatives

documents suivants sont cités dans le texte de sorte quils constituent, pour tout ou pa

ition citée s’applique. Pour les références non datees, la derniére édition du docum
référence s’applique (y compris les éventuels amendements).

61300-1, Dispositifs d’interconnexion et, .composants passifs fibroniques — Procédu
damentales d’essais et de mesures — Partie*1: Généralités et lignes directrices

61300-3-1, Dispositifs d’interconnéxion et composants passifs a fibres optique

leur contenu, des exigences du présent document.“Pour les références datées, seEIe
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lés
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de

ftie

nt

es
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Mélthodes fondamentales d’essais et-deé mesures — Partie 3-1: Examens et mesures — Examen
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IEC
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IEQ
Inte

IEQ
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el

61300-3-35, Dispositifs.(d’interconnexion et composants passifs a fibres optique
cédures fondamentales yd’essais et de mesures — Partie 3-35: Examens et mesure
hmen visuel des connécteurs a fibres optiques et des émetteurs-récepteurs a embase fib

61754 (toutes’les’parties), Dispositifs d’interconnexion et composants passifs fibronique
brfaces de connecteurs fibroniques

63267 \(toutes les parties), Fibre optic interconnecting devices and passive componen{

angrlais seulement)

hnector. optical interfaces for enhanced macro bend loss multimode fibres (disponible

S_
S_
rée

S_
en

3

Termes et définitions

Aucun terme n’est défini dans le présent document.

L'ISO et I'l[EC tiennent a jour des bases de données terminologiques destinées a étre utilisées

en

normalisation, consultables aux adresses suivantes:

IEC Electropedia: disponible a 'adresse http://www.electropedia.org/

ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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Description générale
Méthodes d’essai

Deux méthodes d’essai sont décrites pour mesurer I'affaiblissement de connecteurs optiques
accouplés sans choix préalable. Les deux donnent une estimation de la performance moyenne
attendue qu’un groupe de cébles assemblés (y compris avec raccord, le cas échéant)

va

présenter quand ces cables assemblés sont utilisés dans un systéme optique. Le dispositif

soumis a essai (DUT, Device Under Test) est un cable assemblé comprenant a une extrémité
une fiche avec des repéres (fiche avec repérage) et a I'autre extrémité une fiche sans repéres

(fic
alé

he sans repérage). Les cables assemblés, et tout raccord éventuel, doivent étre choisis
. . ; o - on

Méthode 1 décrit une procédure utilisant un échantillon de cables assemblés et de raccofds
cifiés dans le Tableau 1. Dans ce cas, les fiches avec repérage sont utilisées |enh tant que
hes d’essai d’injection" et les fiches sans repérage sont soumises a essat par rappgort

a celles-ci de maniere séquentielle. Les résultats, fondés sur le nombre dei/mesures spédifié

La
de
I’'éd
sol
des
sar
de
sor
de

s le Tableau 1, sont consignés dans la matrice d’essais représentée aux figufes
la Figure 3 a la Figure 5.

Méthode 2 décrit une procédure pour la mesure d’'un échantilon de cables assembléq et
raccords spécifiés dans le Tableau 2. Trois cébles assemblés sont choisis pafmi
hantillon comme "cables d’essai d’injection” et les autres,cables assemblés sont regroupés
s la forme de "cordons d’essai de réception". Tout d'abord, les fiches avec repérage
cordons d’essai d’injection sont utilisées comme fiches d’essai d’injection et les fiches
s repérage des cordons d’essai de réception sont{soumises a essai par rapport a cellesg-ci
maniére séquentielle. Ensuite, les fiches sans‘repérage des cordons d’essai d’injecfion
t utilisées comme fiches d’essai d’injection et |€s fiches avec repérage des cordons d’egsai
réception sont soumises a essai. Ceciyproduit le nombre de mesures spédfié

dans le Tableau 2 et les résultats sont consignés dans la matrice d’essais représentée

au

La
imp
pan
des
I'ap
du

de

NO
acc
cotq

figures de la Figure 10 a la Figure 12,

Méthode 1 est destinée a faire partie de la phase d’approbation de la conception qui peut
liquer un ou plusieurs fournisseurs. Il est reconnu que le nombre de mesures exjgé
la Méthode 1 peut paraitre excessif pour une tadche quotidienne de contrdle de routine, pur

produits fabriqués soit ‘en interne soit par un fournisseur. Dans ce cas, une fois
probation obtenue, une-variante consiste a privilégier la Méthode 2 pour assurer le contridle
processus. Cependant,‘en cas de conflit, la Méthode 1 doit constituer la méthode de mespre
référence.

[E Dans cette méthode de mesure, le terme "cordon d’essai d’injection” est utilisé pour définir 'un des PUT
buplés qui est installé sur le cété de la source de rayonnement lumineux. D’autre part, 'autre DUT qui est ins{allé
détecteur est 'defini comme "cordon d’essai de réception". De la méme maniére, les fiches accouplées au ploint

de
de

Connexion~séumis a essai sont définies respectivement comme "fiche d’essai d’injection" et "fiche d’efsai
éceptioniiLa "fiche d’essai d’injection” et le "cordon d’essai d’injection” sont utilisés pour définir les composants

cholsis au hasard dans I'échantillon, sur lesquels un certain nombre de mesures comparatives sont effectu
Il n’est” pas prévu que ces termes concernent des composants choisis ou fabriqués spécialement, tels
ceuk ‘utilisés, par exemple, dans les essais de déverminage.

bes.
que
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Tableau 1 — Nombre d’échantillons pour la Méthode 1

Connecteur Nombre d’échantillons
(connecteur a n fibres) Cordons et raccords Mesures Fibres
Connecteur 2 fibres 15 210 420
Connecteur 4 fibres 12 132 528
Connecteur 8 fibres 10 90 720
Connecteur 10 fibres 10 90 900
Connecteur a plus de 12 fibres 10 90 90*n
NOQTE Le parametre n correspond au nombre de fibres dans le connecteur.
Tableau 2 — Nombre d’échantillons pour la Méthode 2
Nombre d’échantillons
Connecteurs Cordons
(connecteur a
n fibres) Cordon Cordon Raccords Mesures Fibres
Total d’essai d’essai de
d’injection réception
Cpnnecteur 2 fibres 12 3 9 3 54 108
Cpnnecteur 4 fibres 8 3 5 3 30 120
Cpnnecteur 8 fibres 6 3 3 3 18 144
Cqnnecteur 10 fibres 6 3 3 3 18 150
Cqnnecteur 12 fibres 6 3 3 3 18 216
Cd nne;:tze#[)l?eglus de 6 3 3 3 18 18%n

NG

TE Le paramétre n correspond au nombre de, fibres dans le connecteur.

4.2

Leg

Précautions
exigences d’essai suivantes doivent étre satisfaites.
Les modes de gaine*ne doivent pas avoir d’influence sur la mesure. Les modes de gdine

doivent étre extraits dans le cadre d’une fonction du revétement de fibre.

Les fibres dé&.l’essai doivent rester fixes entre la mesure de la puissance de référencq et
les mesurés d’affaiblissement correspondantes, afin d’éviter les variations d’affaiblissempnt
dues aux)pertes de courbure.

La performance concernant la stabilité de I’équipement d’essai doit étre inférieure ou ég

d)

tant pour les mesures multimodales que les mesures unimodales.

Pour obtenir des résultats cohérents, examiner tous les connecteurs et tous les raccords
avant la mise en place du systéme de mesure, et les nettoyer en cas de contamination.
Pendant les étapes de mesure, examiner tous les connecteurs et tous les raccords, sauf
ceux figurant dans des connexions restées inchangées, et les nettoyer en cas
de contamination, avant 'accouplement. Un examen visuel doit étre effectué conformément
a I'lEC 61300-3-1 et I'lEC 61300-3-35.

NOTE Un extracteur de mode de gaine se compose généralement d’'un matériau ayant un indice de réfraction
supérieur ou égal a celui de la gaine de la fibre.
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Appareillage

Conditions d’injection et source de rayonnement lumineux (LS, Light Source)

La source est composée d’'un émetteur optique, des dispositifs électroniques de commande
associés et de la fibre amorce (le cas échéant). Les conditions préférentielles pour la source
sont données dans le Tableau 3. La stabilité de la source pour des fibres unimodales a 23 °C
doit étre de +0,01 dB sur la durée de la mesure. La stabilité de la source pour des fibres
multimodales a 23 °C doit étre de £0,05 dB sur la durée de la mesure. La puissance de sortie
de la source doit étre supérieure d’au moins 20 dB au niveau minimal de puissance mesurable.

Tableau 3 — Conditions préférentielles pour la source

Réf. Type Longcueentil;ac:;onde Lar‘?:lzzfztfefti:;;a::)(en Type de source
nm nm

Sp Multimodal 660 = 30 =10 Monochromateur ou LED

Sp Multimodal 780 + 30 210 Monaochromateur ou LED

SB Multimodal 850 + 30 210 Moenochromateur ou LED

Sp Multimodal 1300 £ 30 =10 Monochromateur ou LED

Sp Unimodal 1310+ 30 A spécifier Mbnochromateur, diode laser ou LE[D
Sp Unimodal 1550 £ 30 A spécifier Monochromateur, diode laser ou LED
S| Unimodal 1625+ 30 A spécifier, Monochromateur, diode laser ou LED

1l
lo
SO
SO

N

est reconnu que certains composants, par exemple pourle’ multiplexage par répartition approximative
gueur d’onde (CWDM, Coarse Wavelength Division Multiplexing), peuvent exiger I'utilisation d’autres types
urces, telles que les lasers réglables. Il est donc recommandé dans ces cas que les caractéristiques de
urce préférentielle soient spécifiées sur la base du composant a mesurer.

TE La longueur d’onde centrale et la largeur'spectrale sont définies dans I'lEC 61280-1-3.

Een
de
la

Leg
ou

d’o
d’in

L’in

les
du

conditions d’injection doivent(étre spécifiées conformément a I'lEC 61300-1. Dans le

les conditions d’injection spécifiées ne sont pas obtenues par le rayonnement lumin
rigine émis par la sourcey un appareillage approprié pour le controle des conditi
jection (E) doit étre utilisé.

fibres multimodales. Ces motifs de tachetures donnent lieu a du bruit de tacheture

te

ps caracteristiques sont plus longs que le temps de résolution du détecteur. De ce

il nfest pas_possible d'obtenir des conditions d’injection stables en utilisant des sour

collérentes” pour les mesures multimodales. En conséquence, il convient d’éviter les lasq
y cpmpris les sources de type réflectométre optique dans le domaine temporel (ROD
enffaveur des LED ou d’autres sources incohérentes pour mesurer les composa

bruit modal.et'sont observés comme des fluctuations de la puissance, étant donné que Ieigrs

Las
ux
ns

terférence de modes a partir d’'une source cohérente crée des motifs de tachetures dans

ou

it,
Les
rs,
T),

Ints

mu

[timodaux.
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