IEC 61753-031-6:2014-09(en)

IEC 61753-031-6

Edition 2.0 2014-09

INTERNATIONAL
STANDARD

Fibre optic interconnecting devices and passive components — Performance
standard —

Part 031-6: Non-connectorized single-mode 1xN and 2xN non-wavelength-
selective branching devices for Category O — Uncontrolled environment

und usym pajjonuodun “papiwiad si uonnquasip Jo uononpoidal Jaylny ON “UOSIPeN Sawer AQ 4 T0Z-2Z-A0N UO PapeOjUMOp ‘W02192.1Syda)'suonduasgns “au| ‘(aynusios) siainay uoswoy ] Aq owaq ¥g 01 pasuadl| [euarew pajybuAdod



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 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 Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

your local IEC member National Committee for further information.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 14
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 55 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

juLId usym pajjonuodun "paniwiad Si uonnguisip 1o uononpoJdal Jayuny oN "UuosIpe sawer Aq $T0Z-/Z-A0N UO Papeojumop ‘Wwod°19a1syda)suonduasgns “auj ‘(aunualos) sisinay uoswoyl Aq owsg yg 01 pasusl| eusrew pajybuidod


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch

IEC 61/53-031-6

Edition 2.0 2014-09

INTERNATIONAL
STANDARD

Fibre optic interconnecting devices and passive components — Performance
standard —

Part 031-6: Non-connectorized single-mode 1xN and 2xN non-wavelength-
selective branching devices for Category O — Uncontrolled environment

INTERNATIONAL

ELECTROTECHNICAL

COMMISSION PRICE CODE R
ICS 33.180.10 ISBN 978-2-8322-1841-9

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

® Registered trademark of the International Electrotechnical Commission

jund usym pajjouodun ‘paniwiad si uonnguisip 1o uononpolidal Jayuny ON “UOSIpeN sawer AQ $T0Z-/Z-A0N UO PapeojuMOp ‘Wo9-19a.1syda) suonduasgns “ou| ‘(oInuaIns) siainay uoswoy | Aq owaq Hg 01 pasuadl| [euarew paiybuidod



-2- IEC 61753-031-6:2014 © IEC 2014
CONTENTS

O T YT @ ] 5 PPN 3
N1 I PPN 5
S Lol o] o1 PP 6
2 NOIMALIVE FEIEIEINCES et 6
I I T PP 7
N 1= 1] A =T o o 8
5  PerformancCe reqUIFEMENTS ... e ettt ea e aeans 8
5.1 (D] 41T =T o] 1< PPN 8
5.2 Sample size, sequencing and groUPING ... .c.uviuniiiniiiieee e 8
5.3 Test details and reqUIrEMENTS .. ... e 8
Annex A (normative) A and U requirements of 1 x Nand 2 x N NWBDS.........cccocoviiiiiiiiannen. 16

A.l Attenuation and uniformity requirements of 1xN and 2xN NWBDs calculated
by the equations of TestsS NO.L and 2......c.oiuiiiii e 16

A.2 Minimum requirements at room temperature of attenuation values for

balanced bidirectional 1 x N and 2 x N NWBD ..o 17
Annex B (normative) Sequencing and grouping Of teStS .......coiiiiiiiiiii e 19
21 o] oTe [ =1 o] 12 PSP 20
Table 1 — Test details and requirements (1 0f 6) .....couiiiiiiiiiii e 9

Table A.1 — Attenuation and uniformity requirements of balanced bidirectional NWBD
having the most common port configurations for Class A, with the underlying formulas
as specified inthe Tests 1 and 2 of Table 1 ... e 16

Table A.2 — Attenuation and uniformity requirements of balanced bidirectional NWBD
having the most common port configurations for Class B, with the underlying formulas
as specified inthe Test 1sand 2 of Table 1 ..o e 17

Table A.3 — Attenuation requirements of 1x2 and 2x2 unbalanced NWBD having the
most common port configurations, with the underlying formula as specified in the Test

o =1 o] = PP 17
Table A.4 — Minimum requirements at room temperature of attenuation values for
Class A balanced bidirectional NWBD ...... .ot e 18
Table A.5 — Minimum requirements at room temperature of attenuation values for
Class A balanced bidirectional NWBD ..ot e 18
Table B.1 — Sample Size fOor @ach teSt ... .. 19

juLd usym pajjonuodun "paniwiad S uonnguIsip 1o uonanpoddal Jayuny oN "UoSIpelA sawer Aq $T0Z-/2-A0ON UO PapeojumMop ‘W027193.1syda) suonduosgns “-auj ‘(ounualos) sisinay uoswoy L Aq owad yg 01 pasuadl| jeuarew pajybuidod



IEC 61753-031-6:2014 © IEC 2014 -3-

1

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS —
PERFORMANCE STANDARD —

Part 031-6: Non-connectorized single-mode 1xN and 2xN
non-wavelength-selective branching devices for Category O —
Uncontrolled environment

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
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 or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for 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
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61753-031-6 has been prepared by subcommittee 86B: Fibre optic
interconnecting devices and passive components, of IEC technical committee 86: Fibre optics.

This second edition of IEC 61753-031-6 cancels and replaces the first edition published in
2008 and constitutes a technical revision.

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

a) deletion of the Introduction;
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b)

c)
d)
e)

f)

9)
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an updated and extended scope to reflect an introduction of two attenuation and uniformity
performance classes for balanced NWBD instead of branching device technologies on the
market;

an updated list of normative references;
a more simplified introduction to the two types of spectral bands;

Clause 5, Performance requirements, has been updated and extended to reflect the
introduction of two attenuation and uniformity performance classes for balanced NWBD;

simplified test items to exclude tests for damp heat (steady state) and impact for
performance requirements;

Annex A has been changed to introduce the calculated and minimum requirements for
attenuation and uniformity.

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

FDIS Report on voting
86B/3763/FDIS 86B/3825/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

IEC 61753 consists of the following parts, under the general title Fibre optic interconnecting
devices and passive components — Performance standard:

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

reconfirmed,
withdrawn,
replaced by a revised edition, or

amended.

A bilingual version of this publication may be issued at a later date.
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NOTICE

This document contains material that is Copyright © 2006, Telcordia Technologies, Inc.
("Telcordia"). All rights reserved. The reader is advised that this IEC document and Telcordia
source(s) may differ, and the context and use of said material in this IEC document may differ
from that of Telcordia.

TELCORDIA MAKES NO REPRESENTATION OR WARRANTY, EXPRESS OR IMPLIED,
WITH RESPECT TO THE SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION
OR OPINION CONTAINED HEREIN. ANY USE OF OR RELIANCE UPON SAID
INFORMATION OR OPINION IS AT THE RISK OF THE USER. TELCORDIA SHALL NOT BE
LIABLE FOR ANY DAMAGE OR INJURY INCURRED BY ANY PERSON ARISING OUT OF
THE SUFFICIENCY, ACCURACY, OR UTILITY OF ANY INFORMATION OR OPINION
CONTAINED HEREIN.
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FIBRE OPTIC INTERCONNECTING DEVICES
AND PASSIVE COMPONENTS -
PERFORMANCE STANDARD —

Part 031-6: Non-connectorized single-mode 1xN and 2xN
non-wavelength-selective branching devices for Category O —
Uncontrolled environment

1 Scope

This part of IEC 61753 contains the minimum initial tests and measurement requirements and
severities which a non-wavelength selective branching device (NWBD) should satisfy in order
to be categorized as meeting the requirements of this standard.

The requirements cover balanced bidirectional non-connectorized single-mode 1xN and 2xN
non-wavelength-selective branching devices for use in an IEC category O environment (N is
the number of branching ports), especially but not exclusively used for PON application. For
balanced NWBD, two attenuation and uniformity performance classes are considered: class A
(premium class) which meets more restrictive requirements (i.e. for extended reach PON
application) and class B (standard class) for standard application (i.e. normal reach PON
application).

The requirements also cover unbalanced bidirectional non-connectorized single-mode non-
wavelength-selective branching devices, however the specifications of unbalanced branching
devices are limited to 1 x 2 and 2 x 2 devices because they are the most commonly used.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60793-2-50:2012, Optical fibres — Part 2-50: Product specifications — Sectional
specification for class B single-mode fibres

IEC 61300-2-1, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-1: Tests — Vibration (sinusoidal)

IEC 61300-2-4, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-4: Tests — Fibre/cable retention

IEC 61300-2-5, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-5: Tests — Torsion

IEC 61300-2-9, Fibre optic interconnecting devices and passive components — Basic test and
measurement procedures — Part 2-9: Tests — Shock

IEC 61300-2-14, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-14: Tests — High optical power
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IEC 61300-2-19, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-19: Tests — Damp heat (steady state)

IEC 61300-2-22, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-22: Tests — Change of temperature

IEC 61300-2-42, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-42: Tests — Static side load for connectors

IEC 61300-2-44, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 2-44: Tests — Flexing of the strain relief of fibre optic
devices

IEC 61300-2-48:2009, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 2-48: Tests — Temperature-humidity cycling

IEC 61300-3-2:2009, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 3-2: Examination and measurements — Polarization
dependent loss in a single-mode fibre optic device

IEC 61300-3-3:2009, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 3-3: Examinations and measurements — Active
monitoring of changes in attenuation and return loss

IEC 61300-3-6:2008, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 3-6: Examinations and measurements — Return loss

IEC 61300-3-7:2009, Fibre optic interconnecting devices and passive components — Basic
test and measurement procedures — Part 3-7: Examinations and measurements — Wavelength
dependence of attenuation and return loss of single mode components

IEC 61300-3-20, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-20: Examinations and measurements — Directivity of
fibre optic branching devices

IEC 61300-3-28, Fibre optic interconnecting devices and passive components — Basic test
and measurement procedures — Part 3-28: Examinations and measurements — Transient loss

3 Test
All test methods are selected within the IEC 61300 series.

The samples for tests shall be terminated onto single-mode fibres according to category B1.1,
B1.3, or B.6 of IEC 60793-2-50:2012 in either coated fibres (primary and secondary) or
reinforced cable format.

All tests shall be carried out to validate performance over one of the spectral bands listed
below:
1) Spectral bands I:
1260 nmto 1 360 nm
1480 nmto 1 625 nm
2) Spectral bands II:
1260 nmto 1 360 nm
1480 nmto 1660 nm
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4 Testreport

Fully documented test reports and supporting evidence shall be prepared and be available for
inspection as evidence that the tests have been carried out and complied with.

5 Performance requirements

51 Dimensions

Dimensions shall comply with with those given in appropriate manufacturer’s drawings.

5.2 Sample size, sequencing and grouping

Sample sizes for the tests are defined in Annex B. Test groups and sequences shall be in
sequential order as shown in Annex B.

5.3 Test details and requirements

Performance requirements and details are specified in Table 1.

All optical performances are given only for non-connectorized NWBD. During the
environmental tests where monitoring of the NWBD is needed, all ports of the device shall be
monitored.

In Annex A some numerical values of attenuation and uniformity requirements of tests No.1
and 2 for the most commonly used NWBD are shown in Tables A.1, A.2 and A.3.

In Tables A.4 and A.5 the minimum attenuation requirements at room temperature are
described by way of equations on the top of column, with the calculated values of the most
commonly used NWBD listed below.

juLd usym pajjonuodun "paniwiad S uonnguIsip 1o uonanpoddal Jayuny oN "UoSIpelA sawer Aq $T0Z-/2-A0ON UO PapeojumMop ‘W027193.1syda) suonduosgns “-auj ‘(ounualos) sisinay uoswoy L Aq owad yg 01 pasuadl| jeuarew pajybuidod



Copyrighted material licensed to BR Demo by Thomson Reuters (Scientific), Inc., subscriptions.techstreet.com, downloaded on Nov-27-2014 by James Madison. No further reproduction or distribution is permitted. Uncontrolled when print

IEC 61753-031-6:2014 © IEC 2014

a|dwexa 10} 'V
pue TV ss|gel 8aS

‘suod 1ndinojindul jo

UoITBUIGWIOD |[B YIM
pawJioyiad ag pjnoys
juswainseaw ay|

gp G0'0 F 5
"a1q1y 2y

0 yibuajanem o
-2 ay1 ueyl Jabuoj

Aurenaoun

(ap) N°BoIG'0 + G0 5

(ap) NBOIS'0 + ¥'0 S

(ap) NBory'0 +2'0 S

(ap) NBojy'0 + T'0 S

Il pueq |esoads

aq ||eys 22.nos ay} SuolIpuUod z . o z . i~ < z . i~ < z . i~ <
10 1BUBIOABM BY L youne| (8P)NBo'o+g'0> | (ap) N“Bo'o+v'0> | (ap) N°Boig’0o +2'0> | (ap) NBoig’0 + T'0 > | pueq [enoads
Sse|D
.U@N_\_G_OQCD wn_\: 9221N0S q v q v MUCGE‘_Otw_n_ A< UOr_uw_)_v
6002:.
y1bua| NXZ NXT uoneinByuod| -g-00€T9 03|
plooyored £
wzz youne dagmn pasuejeg| (n) Auwlopun| 2
a|dwexa 10} £V pue
2’V 'T'V sd|qeL 99s
‘suod 1ndinojindul jo
uoneuIquIo jje yum 1od auo yym pajeldosse samod Jo abejuasiad [euiwou syl si d s1aym [(gp) 4°*6ois0T — 22 S Il pueq [enodds
pawuoylad aq pjnoys | pueq |esnoads
luswainsesw ayl
ap S0°0 ¥ 5|  Awurensoun
*aiqly ay} damnN
10 yi1buajanem Jjo paaueequn
-1n2 ay1 ueys Jabuoj
aq Ireys @0inos ay)|  suompuos| [(8P) N°Bolg'e +2'0s | (@p) N°Bois'e +2'05 | (gp) N%Bois’e +5'0S | (@p) N°Foiy'e +5'0 S Il pueq endads
o yibusajanem a oune . _ . .| . = . =
o tBuel it HUNET (gp) N%Boig'e + 205 | (ap) N%Borv'e + 205 | (ap) N%Bojr'e + 505 | (ap) N%Bojg'e + 50 | pueq [enoadg| (Y POUIRW)
) 6002:.
pazuejodun| adA) 82inos q v q v SSB[J 8JuewION®d| -g-00€T9 O3l
‘yibua| NXZ NXT uoneinbyuo | (ssoj uoniasuy)
plooyored
wgzz youne ddMN pasuefeg| (v) uonenusny| T
s|lelaq wucmgmh_DUmw_ S1S9] ON

(2 10 T) sluawaliinbali pue s|ielap 1sal — T 9|qel




—10 -

Table 1 (2 of 7)

IEC 61753-031-6:2014 © IEC 2014

No. Tests Requirements Details
3 | Directivity > 55 dB Launch >2m
patchcord
IEC 61300-3-20 length
Source type LD
Launch The wavelength of
conditions the source shall be
longer than the cut-
off wavelength of the
fibre
Uncertainty <+1dB
The measurement
should be made
between all pairs of
Input/output ports.
All ports not under
test shall be
terminated to avoid
unwanted reflections
contributing to the
measurement
4 | Return loss (RL) > 55 dB Launch >2m
patchcord
IEC 61300-3-6:2008 length
(Method 1, OCWR)
Source type LD
Launch The wavelength of
conditions the source shall be
longer than the cut-
off wavelength of the
fibre
Uncertainty <+1dB
The measurement
should be performed
with all combination
of input/output ports.
All ports not under
test shall be
terminated to avoid
unwanted reflections
contributing to the
measurement
5 | Polarization For balanced NWBD: Launch 22m
dependent loss patchcord
(PDL) 1xN 2xN length
IEC 61300-3-2:2009 |N<4  <0,2dB <0,3dB Source type LD
4<N<16 <0,3dB <0,4dB .
Uncertainty <+ 0,05dB
N >16 <0,4dB <0,5dB

For unbalanced 1x2 and 2x2 NWBD and for

any pair of input and output ports:

<0,7 - 0,25log,, P (dB)

Where P is the nominal percentage of the

power associated with one port

The measurement

should be performed
with all combination
of input/output ports
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Table 1 (3 of 7)

No. [ Tests Requirements Details
6 |High optical power [P __ = 500 mW (+27 dBm) per port only Launch patchcord | > 2 m
one at the time. length
IEC 61300-2-14 During the test the change in A shall be | goyrce type Unpolarized.
within =+ 0,5dB of the original value
under ambient conditions, while on || aunch The wavelength of
completion of the test the change in A | conditions the source shall be
shall be within + 0,3 dB of the original longer than the cut-
value. off wavelength of the
During and on completion of the test the fibre.
RL limit of Test No. 4 shall be met Uncertainty <+0.05dB
A test
Uncertainty <+1dB
RL test
Test wavelength 1310 nm + 20 nm
Spectral band | 1550 nm N 20 nm
Sooar o |2 3100m = 20
P 1625 nm + 20 nm
Duration of the 30 mi
optical power min
exposure at the The measurement
each level
shall be performed
between the
common port (input
port) and the output
ports
7 | Damp heat (steady | For balanced and unbalanced NWBD Temperature +75°C+£2°C
state) before and on completion of the test the ] o
A limits of Test No. 1 shall be met. Relative humidity |90 % +5 %
IEC 61300-2-19 - . .
In addition during the test the change in Duration of 168 h
A of balanced NWBD shall be within + exposure
0,3 dB for N < 4 and within = 0,5 dB for Specimens shall be
N > 4 of the original value under ambient optically functioning.
conditions. For unbalanced NWBD the A and RL shall be
change in A during the test shall be measured before the
within £ 0,3 dB for P % > 2 % and test, during the test
+0,5 dB for P % < 2 % of the original at a maximum
value. interval of 10 min
d after the test b
During and after the test the RL limit of ?hne l\ietehrodes c()afs y
Test No. 4 shall be met IEC 61300-3-3:2009
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Table 1 (4 of 7)

IEC 61753-031-6:2014 © IEC 2014

No. [ Tests Requirements Details
8 | Vibration For balanced and unbalanced NWBD Frequency 10 Hz to 55 Hz
(sinusoidal) before and on completion of the test the A | 'ange
limits of Test No. 1 shall be met
IEC 61300-2-1 Number of 3 orthogonal
In addition during the test the change in A axes
of balanced NWBD shall be within + 0,3 dB 2h
for N < 4 and within + 0,5 dB for N > 4 of Duration per
the initial value. For unbalanced NWBD the | axis
change in A during the test shall be within 1 octave/min
+0,3 dB for P % > 2 % and within 0,5 dB | Rate of change
for P % < 2 % of the initial value o 1,52 mm
Vibration
During and after the test the RL limit of amplitude NWBD shall be
Test No. 4 shall be met optically functioning.
A and RL shall be
measured before and
after the test by
means the set-ups
defined in Test No. 1
and No. 4.
In addition during the
test the change in A
shall be measured by
IEC 61300-3-28
(transient loss) at
1550 nm + 25 nm
9 Shock For balanced and unbalanced NwBD |Acceleration Components:
before and on completion of the test the A | forces 5000 m/s” for mass
IEC 61300-2-9 < 0,125 kg

limits of Test No. 1 shall be met

In addition on completion of the test the
change in A of balanced NWBD shall be
within £ 0,3dB for N < 4 and within *
0,5dB for N > 4 of the initial value. For
unbalanced NWBD the change in A after
the test shall be within £ 0,3 dB for P % >
2 % and within £ 0,5 dB for P % < 2 % of
the initial value

After the test the RL limit of Test No. 4
shall be met

Nominal
duration

No. of shocks

Modules: 2 000 m/s?
for: 0,125 kg < mass
< 0,225 kg

500 m/s? for: 0,225
kg < mass <1 kg

1 ms, half sine pulse

3 axes in 2 directions,
2 shocks per axis,
12 shocks total.

NWBD shall be
optically functioning.
A and RL shall be
measured before and
after the test by
means the set-ups
defined in Tests No. 1
and No. 4
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Table 1 (5 of 7)

No. Tests Requirements Details
10 | Change of For balanced and unbalanced NwgD |High +75°C+2°C
temperature before and on completion of the test the A |temperature
limits of Test No. 1 shall be met.
IEC 61300-2-22 Low _40°C+ 2°C
In addition during the test the change in A | temperature -
of balanced NWBD shall be within + 0,3 dB
for N < 4 and within + 0,5 dB for N > 4 of Duration at lh
the original value under ambient conditions. | extreme
For unbalanced NWBD the change in A temperature
during the test shall be within + 0,3 dB for . )
P % > 2% and +0,5 dB for P % <2 % of | Temperature |1 °C/min
the original value. rate of change
During and after the test the RL limit of Number of 10
Test No. 4 shall be met cycles
Dwell at +23 °C
allowed between
temperature
extremes.
Specimens shall be
optically functioning.
A and RL shall be
measured before the
test, during the test at
a maximum interval of
10 min and after the
test by the Method 3
of IEC 61300-3-
3:2009
11 | Temperature For balanced and unbalanced NwgD |High +85°C£2°C
humidity cycling before and on completion of the test the A | lémperature:
limits of Test No. 1 shall be met
0 513002 e oo
: In addition during the test the change in A | temperature
(Method A) of balanced NWBD shall be within + 0,3 dB
for N < 4 and within + 0,5 dB for N > 4 of | Relative 85% + 5%
the original value under ambient conditions. | humidity at the
For unbalanced NWBD the change in A | maximum
during the test shall be within + 0,3 dB for | temperature
P % >2 % and +0,5 dB for P % < 2 % of .
the original value Duration at 1h.
extreme
During and after the test the RL limit of | temperatures
Test No. 4 shall be met
Temperature > 1 °C/min
rate of change:
Number of 42
cycles:

Specimens shall be
optically functioning.
A and RL shall be
measured before the
test, during the test at
a maximum interval of
10 min and after the
test by the Method 3
of IEC 61300-3-
3:2009
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Table 1 (6 of 7)

IEC 61753-031-6:2014 © IEC 2014

No. Tests Requirements Details
12 | Flexing of strain For balanced and unbalanced NWBD before | Magnitude of the load
relief of fibre optic and on completion of the test the A limits of
devices Test No. 1 shall be met.
IEC 61300-2-44 In addition on completion of the test the
change in A of balanced NWBD shall be
within + 0,3 dB for N < 4 and within £ 0,5 dB
for N > 4 of the initial value. For unbalanced
NWBD the change in A after the test shall | Number of cycles
be within £ 0,3 dB for P % > 2 % and within
+ 0,5 dB for P % < 2 % of the initial value.
After the test the RL limit of Test No. 4 shall
be met
13 | Torsion/twist For balanced and unbalanced NWBD before | Magnification |5 N at a speed of 0,1
and on completion of the test the A limits of | 2nd rate of N/s for reinforced
IEC 61300-2-5 Test No. 1 shall be met. appllcat|_on of cables
the tensile
In addition on completion of the test the |load 2 N at a speed of 0,1
change in A of balanced NWBD shall be N/s for secondary and
within + 0,3 dB for N < 4 and within £ 0,5 dB primary coated fibres.
for N > 4 of the initial value. For unbalanced
NWBD the change in A after the test shall For primary coated
be within + 0,3 dB for P % > 2 % and within fibf_e the test can be
+0,5 dB for P % < 2 % of the initial value. omitted
After the test the RL limit of Test No. 4 shall | Point of 0,2 m from the end of
be met application of |the device
the load
Number of 10 cycles at + 180°
cycles
NWBD shall be
optically functioning.
A and RL shall be
measured before and
after the test by
means the set-ups
defined in Tests No. 1
and No. 4
14 | static side load For balanced and unbalanced NWBD before | Magnitude of |5 N for 5 s for

IEC 61300-2-42

and on completion of the test the A limits of
Test No. 1 shall be met.

In addition on completion of the test the
change in A of balanced NWBD shall be
within = 0,3 dB for N < 4 and within + 0,5 dB
for N > 4 of the initial value. For unbalanced
NWBD the change in A after the test shall
be within £ 0,3 dB for P % > 2 % and within
+ 0,5 dB for P % < 2 % of the initial value.

After the test the RL limit of Test No. 4 shall
be met

the load

Point of
application of
tensile load

reinforced cable;
2,3 N for 5 s for
primary and
secondary coated
fibre.

0,3 m from the end of
the device.

The test shall be
done on two mutually
perpendicular
directions as
permitted by the
product design.

NWBD shall be
optically functioning.
A and RL shall be
measured before and
after the test by
means the set-ups
defined in Tests No. 1
and No. 4
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Table 1 (7 of 7)

No.

Tests

Requirements

Details

15

Fibre/cable retention
IEC 61300-2-4

For balanced and unbalanced NWBD before
and on completion of the test the A limits of
Test No. 1 shall be met

In addition on completion of the test the
change in A of balanced NWBD shall be
within =+ 0,3 dB for N < 4 and within £ 0,5 dB
for N > 4 of the initial value. For unbalanced
NWBD the change in A after the test shall
be within £ 0,3 dB for P % > 2 % and within
+ 0,5 dB for P % < 2 % of the initial value

After the test the RL limit of Test No. 4 shall
be met

Magnitude and
rate of
application of
the tensile
load

Point of
application of
tensile load

Duration of the
test
(maintaining
the load)

10 N £ 1 N at a speed
of 0,5 N/s for
reinforced cable.

5N+05Nata
speed of 0,5 N/s for
primary and
secondary coated
fibres.

0,3 m from the from
the exit point of the
fibre/cable from the
NWBD.

120 s at 10 N;
60sat5N

NWBD shall be
optically functioning.
A and RL shall be
measured before and
after the test by
means the set-ups
defined in Tests No.
1 and No. 4
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Annex A
(normative)

A and U requirements of 1 x N and 2 x N NWBDs

A.1 Attenuation and uniformity requirements of 1xN and 2xN NWBDs
calculated by the equations of Tests No.1 and 2

Tables A.1, A.2 and A.3 show the attenuation and uniformity requirements for different
classes with the underlying formulas as specified in the Tests 1 and 2 of Table 1.

Table A.1 — Attenuation and uniformity requirements of balanced bidirectional NWBD
having the most common port configurations for Class A, with the underlying formulas
as specified in the Tests 1 and 2 of Table 1

N 1xN 2xN
Spectral band | Spectral band Il Spectral band | Spectral band Il
A .y (dB) Uy (dB) Ay (dB) U nax (dB) A .x (dB) U ax (dB) A, .x (dB) U hax (dB)
0,5+3,3log,N | 0,1+0,3log,N | 0,5+3,4log,N | 0,1+0,4log,N | 0,7+3,4log,N | 0,4+0,4log,N | 0,7+3,5log,N | 0,4+0,5log,N

2 3,8 0,4 3,9 0,5 4,1 0,8 4,2 0,9

3 5,7 0,6 59 0,7 6,1 1,0 6,2 1,2

4 7,1 0,7 7,3 0,9 7,5 1,2 7,7 1,4

6 9,0 0,9 9,3 1,1 9,5 1,4 9,7 1,7

8 10,4 1,0 10,7 1,3 10,9 1,6 11,2 1,9

12 12,3 1,2 12,7 1,5 12,9 1,8 13,2 2,2

16 13,7 1,3 14,1 1,7 14,3 2,0 14,7 2,4
24 15,6 1,5 16,1 1,9 16,3 2,2 16,7 2,7
32 17,0 1,6 17,5 2,1 17,7 2,4 18,2 2,9
64 20,3 1,9 20,9 2,5 21,1 2,8 21,7 3,4
128 23,6 2,2 24,3 2,9 24,5 3,2 25,2 3,9

NOTE N is the number of branching ports.
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Table A.2 — Attenuation and uniformity requirements of balanced bidirectional NWBD
having the most common port configurations for Class B, with the underlying formulas
as specified in the Test 1 and 2 of Table 1

N 1xN 2x N
Spectral band | Spectral band Il Spectral band | Spectral band Il
A hax (dB) Upax (dB) Aphax (dB) U,y (dB) Apnax (dB) Uiy (dB) A hax (dB) U ay (dB)
0,5+3,4log,N | 0,2+0,3log,N | 0,5+3,5log,N | 0,2+0,4log,N | 0,7+3,5log,N | 0,5+0,4log,N | 0,7+3,6log,N | 0,5+0,5log,N

2 3,9 0,5 4,0 0,6 4,2 0,9 4,3 1,0

3 5,9 0,7 6,0 0,8 6,2 1,1 6,4 1,3

4 7,3 0,8 7,5 1,0 7,7 1,3 7,9 1,5

6 9,3 1,0 9,5 1,2 9,7 1,5 10,0 1,8

8 10,7 1,1 11,0 1,4 11,2 1,7 11,5 2,0

12 12,7 1,3 13,0 1,6 13,2 1,9 13,6 2,3

16 14,1 1,4 14,5 1,8 14,7 2,1 15,1 2,5

24 16,1 1,6 16,5 2,0 16,7 2,3 17,2 2,8

32 17,5 1,7 18,0 2,2 18,2 2,5 18,7 3,0

64 20,9 2,0 21,5 2,6 21,7 2,9 22,3 3,5
128 24,3 2,3 25,0 3,0 25,2 3,3 25,9 4,0

NOTE N is the number of branching ports.

Table A.3 — Attenuation requirements of 1x2 and 2x2 unbalanced NWBD having the

most common port configurations, with the underlying formula as specified in

A.2

Test 1 of Table 1

Coupling ratio

P, %/P, %

AL max/A2 max
dB

(22 - 10,5l0g,,P,)/(22 - 10,5l0g, ,P,)

40/60 5,2/3,.3
30/70 6,5/2,6
20/80 8,3/2,0
10/90 11,5/15
5/95 14,711,2
2/98 18,8/1,1
1/99 22,0/1,0

balanced bidirectional 1 x N and 2 x N NWBD

Minimum requirements at room temperature of attenuation values for

Tables A.4 and A.5 show the minimum requirements at room temperature of attenuation
values for different classes.
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Table A.4 — Minimum requirements at room temperature of attenuation values
for Class A balanced bidirectional NWBD

N 1xN 2xN
Spectral band | Spectral band Il Spectral band | Spectral band Il
A pax (dB) A ax (dB) A pax (dB) A ax (dB)
0,5+3,2log,N 0.5+3,3log,N 0,7+3,3log,N 0,7+3,4log,N
2 3,7 3,8 4,0 4,1
3 5,6 5,7 5,9 6,1
4 6,9 7,1 7,3 7,5
6 8,8 9,0 9,2 9,5
8 10,1 10,4 10,6 10,9
12 12,0 12,3 12,5 12,9
16 13,3 13,7 13,9 14,3
24 15,2 15,6 15,8 16,3
32 16,5 17,0 17,2 17,7
64 19,7 20,3 20,5 21,1
128 22,9 23,6 23,8 24,5

NOTE N is the number of branching ports.

Table A.5 — Minimum requirements at room temperature of attenuation values
for Class A balanced bidirectional NWBD

N 1xN 2xN
Spectral band | Spectral band Il Spectral band | Spectral band Il
Ay (dB) A .x (dB) Ay (dB) A, .x (dB)
0,5+3,3log,N 0.5+3,4log,N 0,7+3,4log,N 0,7+3,5log,N
2 3,8 3,9 4,1 4,2
3 5,7 5,9 6,1 6,2
4 7,1 7,3 7,5 7,7
6 9,0 9,3 9,5 9,7
8 10,4 10,7 10,9 11,2
12 12,3 12,7 12,9 13,2
16 13,7 14,1 14,3 14,7
24 15,6 16,1 16,3 16,7
32 17,0 17,5 17,7 18,2
64 20,3 20,9 211 21,7
128 23,6 24,3 24,5 25,2

NOTE N is the number of branching ports.
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Annex B
(normative)

Sequencing and grouping of tests

The sample size for each test is shown in Table B.1. Test groups and sequences shall be
performed in sequential order as described in the table. The samples are sourced as defined.

Table B.1 — Sample size for each test

Test Test Sample Test from which samples Group
number size are sourced

1 Attenuation (insertion loss) 12 NEW

2 Uniformity 12 1

3 Directivity 12 2 1
4 Return loss 12 3

5 Polarization dependent loss 12 4

6 High optical power 8 5 2
7 Damp heat (steady state) 4 5

8 Vibration 4 7

9 Shock 4 8

10 Change of temperature 4 9

11 Temperature humidity cycling 4 10 3
12 Flexing of strain relief of fibre optic devices 4 11

13 Torsion/twist 4 12

14 Static side load 4 13

15 Fibre/cable retention 4 14
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