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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 3: Testing of optical fibre cabling

FOREWORD

1) ISO (International Organization for Standardization) and IEC (International ElectrotecithicalNCommission) form

preparatory work. International governmental and non-governmental organizti isi i ISO and IEC
also participate in this preparation.

2) In the field of information technology, ISO and IEC have es ablis o) i committee,
ISO/IEC JTC 1. Draft Internatlonal Standards adopted by the jo i i i

experts and members of their technical
property damage or other damage of any

4763-3 consists of the first edition (2006) and its
ition number 1.1.

ISO/IEC 14763-3 has been prepared by subcommittee 25: Interconnection of information
technology equipment, of ISO/IEC joint technical committee 1: Information technology.

This International Standard replaces ISO/IEC TR 14763-3, first edition, published in 2000, and
gonstitutes a technical revision.

This standard incorporates innovations and recent developments including guidance in the
proper use of uni-directional and bi-directional OTDR testing, the three-jumper method as

default test method, fibre end-face inspection and criteria for scratches, return loss values for
SC and non-SC connectors and the normative use of reference connectors. However, the most
substantial change is the application of the 2 parameters which are used to determine the two
repeatable multimode launch conditions “modal power distribution” and “coupled power ratio”.
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This International Standard has been approved by vote of the member bodies, and the voting
results can be obtained from the address given on the title page.

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

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

@%
S
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INTRODUCTION

This document is one of three prepared in support of International Standard ISO/IEC 11801.

ISO/IEC 11801

International Standard
Information technology -
Generic cabling for

ISO/IEC TR 14763-2

Technical Report Type 3
Information technology -
Implementation and operation of
customer premises cabling

ISO/IEC 14763-1
International Standard
Information technology =
Implementation and operation of
custgmer premises cabling

; Part 2: Planning and installation
customer premises it 1: Admiaistration

ISO/IEC 14763-2 ~
IEC 61935-1

International Standard
(under consideration)
International Standard

Generic specification for the

testing of elements of generi bling
in accordance with ISO/IEC 11801
Part 1: Test metho

Standard should be familiar with both ISO/IEC 11801 and

The quality plan for“each installation will define the acceptance tests and sampling levels
selected for that installation. Requirements and recommendations for the development of a
qualjty-plan are described in ISO/IEC 14763-2 (under consideration).
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INFORMATION TECHNOLOGY -
IMPLEMENTATION AND OPERATION OF
CUSTOMER PREMISES CABLING -

Part 3: Testing of optical fibre cabling

1 Scope

This part of ISO/IEC 14763 specifies systems and methods for the inspection and testing of
optical fibre cabling designed in accordance with ISO/IEC 11801 or equivalent standards. TFhe
test methods refer to existing standards-based procedures where they exist.

2 Normative references

ISO/IEC TR 14763-2, Information technology — Impleme
cabling — Part 2: Planning and installation?

IEC 60050-731, International Electro
communication

“hapter 731: Optical fibre

diameter

IEC 60793-2-10 b fibreg — F <10 Product specifications — Sectional specification for
category A1 multim6getib

IEC 60874-14 Conxectors for optical fibres and cables — Part 14-1: Detail specification for fibre
optic connegtortype SC/PC standard terminated to multimode fibre type A1a, A1b

IEC 60874-14-2, Connectors for optical fibres and cables — Part 14-2: Detail specification for
fibrecoptic connector type SC/PC tuned terminated to single-mode fibre type B1

IE€ 60874-14-3, Connectors for optical fibres and cables — Part 14-3: Detail specification for
fibre optic adaptor (simplex) type SC for single-mode fibre

IEC 60874-19, Connectors for optical fibres and cables — Part 19: Sectional specification for
fibre optic connector — Type SC-D(uplex)

IEC 60874-19-1, Connectors for optical fibres and cables — Part 19-1: Fibre optic patch cord
connector type SC-PC (floating duplex) standard terminated on multimode fibre type At1a, A1b -
Detail specification

11SO/IEC 14763-2 is planned to become an International Standard.
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IEC 60874-19-2, Connectors for optical fibres and cables — Part 19-2: Fibre optic adaptor
(duplex) type SC for single-mode fibre connectors — Detail specification

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

IEC 61280-4-1, Fibre optic communication subsystem test procedures — Part 4-1: Cable plant
and links — Multimode fibre-optic cable plant attenuation measurement

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

IEC 61300-3-4, Fibre optic interconnecting devices and passive components — Basic test*and

IEC 61300-3-6, Fibre optic interconnecting devices and passive co
measurement procedures — Part 3-6: Examinations and measuremen

D A A 00 Vi ihre

IEC/PAS 62614, Fibre optics — Launch condition /fequirelren
attenuation

measuring multimode

3 Definitions and abbreviation

3.1 Definitions

3.1.1
adapter Q
device that enables’i

3.1.2
cabling inte

een terminated optical fibre cables

3.1.3
connection
mated device .or
elements

3.1:4
cable sheath

govering over the optical fibre or conductor assembly that may include one or more metallic
members, strength members or jackets
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3.1.6

fail result

measured value which fails to meet the specified requirement and where the absolute value of
the difference between the measured value and the specified requirement is greater than the
stated measurement uncertainty

3.1.7
field calibration cord
test cord used for referencing when using the-3-jumper three test cord reference test method

3.1.8

marginal result

measured value which differs from the specified requirement by an amou exceeding the
stated measurement uncertainty

3.1.9
multimode optical fibre (MMF)
optical fibre which supports multiple paths of light transmissi

3.1.10
optical fibre
any filament made of dielectric materials that guide

3.1.11

3.1.12

pass result
measured value whic
difference betw
stated measure

3.1.13
reference co

3.1.15
sheath
see cable sheath

3.1.16
single-mode optical fibre (SMF)
optical fibre which supports only one mode of light transmission
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3.1.17

test cord

cable assembly used either to connect test equipment to the cabling under test or as part of a
test reference measurement

3.1.18
test operator
skilled person testing in accordance with instructions provided by the test system designer

3.1.19

test system
test equipment and cabling interface adapters necessary to
test/measurement in accordance with the requirements of this standard

undertake a{ given

3.1.20

attenuation
reduction of optical power induced by transmission though a mg
is sometimes called insertion loss, L, and is given in dB as L
Pyt are the power, typically measured in mW, into and out

3.1.21
encircled flux
EF

from the optical centre of the core

3.1.22
OTDR dead zone

3.2 Abbreviations

For the purpose
ISO/IEC 11801 an

APC

GCPR

EF

IOR

LMD

LSA 3

LSPM Light source and power meter
MMF Multimode optical fibre

na not applicable

OTDR Optical time domain reflectometer

SMF Single-mode optical fibre
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3.3 Symbols

For the purposes of this document the following symbols apply.

|:| Optical fibre connector (general)

I Opticatfibre commectorominstattedcabting

|:| Optical fibre connector with reference termination
1 Joint

4 Conformance

To test installed cabling according to this International Standard:

the general requirements of clauses 5 and 8 shall be met;

e e e o
~ o~ o~ o~
2 » @ a
- o~ o+
® ® d® o
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S 3 3¢
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®© =~ o ©
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© o 2
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o c
2 =
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3
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5 General require

5.1 Test sys@

The test system e
remote test equip
the connectig

The test system “and, particularly the cabling interface adapters, affect the uncertainty of
measurement for a given parameter.

Temporary index matching materials (gels and/or fluids) between the polished end faces of
connectors shall not be used.
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Local cabling Remote cabling
interface interface
adaptor adaptor
(where required (where required
by test method) by test method)
Local test Test interface Test interface Remote test
equipment equipment

TEST I: { } :| TEST
eop LU U eor
Remote test

|, Local test ‘|‘ Cabling under test k|‘ system .
system T iy

(where required
by test meth

Figure 2 — The test system and the cabling

5.2 Normalisation and calibration

the stated measurement uncertainty.

Test equipment should be calibrated
IEC 61746), as appropriate.

The test operator shall have evidence) in thexfor
the use of the test equipmeftat the-time the S arenundertaken.

misleading results and in some cases damage the cabling under test.

Materials-to clean the connections (such as 98 % reagent grade alcohol, appropriate cleaning
solvents) ‘lint-free wipes and clean compressed air) shall be available and used in accordance
with'suppliers’ instructions.

Any connecting hardware adapters used together with all connector end-faces on the test cords
comprising the cabling interface adapter and the cabling under test shall be cleaned according
to the instructions provided by the manufacturer of the connectors. Cleaning shall be repeated
every time a test cord is connected to the cabling or component under test.

Connections should be inspected with a microscope after cleaning, to verify that they are
uncontaminated.
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5.3.3 Use of test equipment

External effects (for example, environmental, electromagnetic or physical) can affect the test
equipment and thereby influence the measured results. Test equipment shall be operated as
per manufacturer’s specifications.

5.34 Relevance of measurement
Measurements shall either

a) be made under environmental conditions which are representative of the intended
operational environment,

b) have correction factors applied to the measured results in accordance with manufaeturers’
specifications in order to reflect the intended operating environment, or

c) be documented as being performed under non-representative conditi

5.3.5 Treatment of marginal test results

Marginal results may be treated in a number of ways including
a) verification of the normalisation of the test system,
b) acceptance of all marginal results,
c)

c) testequipment:
1) type and
serial nu

tre core size/MFD; fibre type, e.g. A1a, A1b, A1a.2, B1.1, B1.3)

h) the applicable requirements,

i) details of the reference numbers and direction of test,
irSthe date of the test (the time may also be recorded),
K) the test operator,

[) the calculated measurement uncertainty of the test system.
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6 Test equipment

6.1 LSPM

6.1.1 General

Derived from IEC 61280-4-1, IEC 61280-4-2 and IEC 61300-3-4, the following has been
adapted to the requirements of ISO/IEC 11801 for link and channel attenuation measurements
with an LSPM.

6.1.2 Light sources

s.shall ‘conform

Light sources for testing multimode optical fibre (MMF) cabling and compg
to the spectral characteristics of Table 1.

Table 1 — MMF light source characteristi

Centre wavelength
nm

850 + 30

1300+30/

Light sources for testing single-mode optical (fi r @sh | conform to the spectral

characteristics of Table 2.

Table 2 - SMF ht souxrce chara istics

Cem@%’e%g\\/

310+3

\M

Y%

easuring relative or absolute optical power (such as an
optical power be-désigned in such a way as to make power measurements
independent The equipment shall enable optical power measurements to be
recorded to_atleast oRe-signifisant digit in the decimal place (for example, —-14,3 dBm, 10,1 mW).

6.1.3 Power@e

The equipment

When the te LBPM) is used for a link or channel attenuation, the measurement
g greater than +0,02 dB.

When the’ test set-up (LSPM) is used for a field check of the reference connectors by
meastring the attenuation, the measurement uncertainty should be <0,02 dB.

NOTIE It is therefore recommended to use a power meter with a power resolution of at least 2 decimal places.
If the power meter consists of an optoelectronic detector with a demountable adapter then the

adapter shall be fitted to the meter in accordance with the instructions provided by the supplier
of the power meter

6.1.4 Test system stability

The stability of the light source contributes directly to measurement variability. A light source
shall be used in such a way that any variation in output power from the normalised values (see
5.2) shall be as specified in ISO/IEC 14763-2.
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A power meter with adequate equipment temperature stability and optical power linearity to
meet the desired measurement uncertainty shall be used.

NOTE Non-linearity between the measured and incident optical power may cause measurement errors. Also,
equipment with internal waveguides may exhibit measurement variability with varying modal conditions.

6.2 OTDR
6.2.1 General

OTDR equipment for testing multimode optical fibore (MMF) cabling and components shall
conform to the central wavelengths of Table 1.

OTDR equipment for testing single-mode optical fibre (SMF) shall co o theneentral
wavelengths of Table 2.

See Annex C for further information on optical fibre time domain refl

6.2.2 OTDR characterization using a launch cord only

he /Optical fibre is broken or

e provides information apequt the i the local interface to the cabling under
i > bedded joints within the cabling under

link under test
6.2.3 OTDR characterization using a launch cord and a tail cord
Charatcterization of cabling using an OTDR using a launch cord and a tail cord

¢ produces an unidirectional characterization of the form shown in Figure 4 (two traces need
to be combined and evaluated),

e provides a continuity measurement for the cabling under test,

e provides information about the general quality of both the local and remote interface to the
cabling under test, the quality of the installed cable and any embedded connecting
hardware,

e provides quantitative measurement of the local and remote interfaces to the cabling under
test using measurements taken in each direction,

e provides quantitative measurement of the channel or link (see 8.1) attenuation when the
measurement is taken in one direction provided that
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- the channel or link only contains a single fixed cable and terminating connectors,
- the scattering characteristics of the optical fibre within the launch and tail cords are the

same,

e provides quantitative attenuation measurement of the channel, or link embedded
F'H | &l L o 4\ . o + H tal £ + P H 'H

DUIIIIU\JLIIIy nmarawdanrc \OUG O. I, \AARA~AN] are MMTCaour CIrIiTeIit 1o WANTTI murTi wWwuo UITCUlIVITO

provided that

- attenuation measurements of permanent links, channel or embedded connecting
hardware are derived by averaging the associated bi-directional test results,

- the distance between embedded connecting hardware is not less than the dead zone,of
the ODTR.

Launch cord Eh Cabling under test

OTDR

Ff’ ure 3 —
Lau%@% jfg under test
OTDR
N \>\/

Launch cord

Cabling under test

-15

0 100 200 300 400 500 600

Figure 4 — OTDR characterization using a launch cord and a tail cord
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6.3 Cabling interface adapters
6.3.1 Connecting hardware at test interfaces

The connecting hardware to be connected to the cabling under test (i.e. launch cords and tail

cords) {-nﬂni-l—\nr- unih I-hr\ l—\ﬁrrl\uﬁrr\ +|’\4‘x+ I-nrmnnﬁi-r\c- Hﬁn Fnr\lrl r\qllhrnhnn r\nrrJo and SR r\r\nnr\r\hnn

ToOTOotogtT oo

hardware adapters used as part of the test methods specified by this international Standard
shall
e have the same product specification as the hardware terminating the cabling under test,
e have a controlled end face for radius, dome offset and fibre position,
- for the duplex SC connector for MMF as specified in IEC 60874-19-1

guarantee interoperability (the only interfaces specified
IEC 60874-14 and IEC 60874-19),

re eron ectdrs are given in IEC 60874-14-1. The
S CoRnectors are given in IEC 60874-14-2.

eference connector requirements

drical connector styles Rectangular connector styles
SMF MMF SMF

Eccentrici of cere\ce <1 um <0,3 um na na
ferrule outerdigme
True position of th jbre co e na na <1 um <0,3 ym
Exit angle <0,2 <0,2 <0,2 ° <0,2
Accuracy-of\ferrule diameter +0,5 ym +0,5 uym na na
Attenuation between 2 reference <0.10 dB <0,20 dB <0,10 dB <0,20 dB
connéctors

When the test set-up (LSPM) is also used for a link or channel attenuation the measurement
uncertainty should be <0,2 dB.

When the test set-up (LSPM) is used for a field check of the reference connectors by
measuring the attenuation, the measurement uncertainty should be <0,02 dB.

NOTE It is therefore recommended to use a power meter with a power resolution of at least 2 decimal places.
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6.3.3 MMF test cords
6.3.3.1 General

Each test cord shall

e contain optical fibre of the same nominal characteristics (core/cladding diameters,
numerical aperture) as the optical fibre under test,

e be labelled by having a unique identifier with each connector labelled as indicated in
Figure 5.

[HA] [BH]

Figure 5 — Tes

6.3.3.2 LSPM launch cord
The launch cord shall be

e between1 mand 5mi

e terminated at one
source,

e terminated at
interface to the.R

If the light source Y , ovide the specified launched modal distribution (see 6.4)
then the laur in a mandrel or other mode-conditioning devices to ensure that

6.3.3.3
The tail cordyshall be

e beitween 1 mand 5 m,

o {tefminated at one end with one or more connectors suitable for attachment to the power
meter,

e terminated at the other end with one or more reference connectors compatible with the
interface to the installed cabling.

A duplex launch/tail cord shall be

e between 1 m and 5 m in length,

e terminated at one end with one or more connectors suitable for attachment to the LSPM
equipment,
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e terminated at the other end with one or more reference connectors compatible with the
interface to the installed cabling.

6.3.3.5 LSPM field calibration cord

e not exceed 2 m in length,

e be terminated at both ends with reference connectors compatible with the interfaces to the
installed cabling.

6.3.3.6 OTDR launch cord

The OTDR shall provide the specified launch modal distribution (see 6.4),

The launch cord shall be

e longer than the attenuation dead zone of the OTDR (see Annéx

e long enough for a reliable straight-line fit to be made tg

should be at least 75 m,
e terminated at one end with one or more conne

e terminated at the other end with
interface to the installed cabling.

D Simplex reference connector

Protective closure _=E| Duplex reference connector

Bend and strain relief

Figure 6 —OTDR launch-cord-schematic

Where the interface to the cabling or component under test is duplex, the launch cord shall
contain two optical fibres enabling the testing of both optical fibres by switching the OTDR
connections rather than re-connecting cords at the interface under test. The OTDR connections
shall be uniquely identified with markers as shown in Figure 5.
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6.3.3.7 OTDR tail cord
The tail cord shall be

e of a different length than the corresponding launch cord (but longer than the attenuation

daad zona-aof tha OTNHR
o OTrte—oTrioT<

caao Annax C faor furthar datailc)
SCot—==0oT DA AR AR LR ASZANn— an A~ I A~ LR R AS2 B ASA = LS ]

e long enough for a reliable straight-line fit to be made to the backscatter trace following the
dead zone (C3 to C4 in Figure 11), so that reliable insertion loss measurements may be
made). For example, in multimode installations the length of the tail cord should be at least
75 m,

e terminated at one end with one or more reference connectors compatible with the interface
to the installed cabling.

The termination of the other end(s) is optional.

The length of optical fibres used to create test cords often requirs
within a closure (see Figure 6).

zone of the OTDR) but shall be of different lengths jfi order™o determine the maintenance of

polarity in the cabling under test.

6.3.4 SMF test cords

6.3.4.1 General
Each test cord shall

e contain optical fibre o 3 chgracteristics (mode field and cladding

ghnector labelled as indicated in Figure 5.

with the intetface 1o the installed cabling.

6.3.4.3 LSPM tail cord
Thedaijl"cord shall be

o\"“between 1 m and 5 m in length,

o terminated at one end with one or more connectors suitable for attachment to the light
source,

o terminated at the other end with one or more single-mode reference connectors compatible

with the interface to the installed cabling.
6.3.4.4 LSPM combination launch/tail cord
A duplex launch/tail cord shall be

e between 1 m and 5 min length,
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e terminated at one end with one or more connectors suitable for attachment to the LSPM
equipment,

e terminated at the other end with one or more single-mode reference connectors compatible
with the interface to the installed cabling.

6.3.4.5 LSPM field calibration cord
The field calibration cord shall

e not exceed 2 m in length,

e each end shall be terminated with single-mode reference connectors compatible with*thie
interfaces to the installed cabling.

6.3.4.6 OTDR launch cord

The launch cord shall be

longer than the attenuation dead zone of the OTDR,

be at least 150 m,

e terminated at one end with one or
see Annex C for further details,

e terminated at the other end with one
with the interface to the installed capfi

The length of optical fibres used to c eat
within a closure (see Figue 6
under test is duplex, the launch cord shall

contain two opti € g of both optical fibres by switching the OTDR
connections rat 3 at the interface under test. The OTDR connections
shall be uniquely identifi i

6.3.4.7

The tail cord'shall be

o of a differenf th than the corresponding launch cord (but longer than the attenuation
dead zonefthe OTDR, see Annex C for further details),

e |long endugh forareliable straight-line fit to be made to the backscatter trace following the
deadCzpne (C3 to C4 in Figure 11), so that reliable insertion loss measurements may be
cafried out. For example, in single-mode installations the length of the tail cord should be at
[easst 150 m,

e ~terminated at one end with one or more reference connectors compatible with the interface
to the installed cabling.

The termination of the other end(s) is optional.

The length of optical fibres used to create test cords often requires that they be protected
within a closure (see Figure 6).

Where the interface to the cabling or component under test is duplex, the two optical fibres
shall both be shorter than the corresponding launch cord (but longer than the attenuation dead
zone of the OTDR), but shall be of different lengths in order to determine the maintenance of
polarity in the cabling under test.
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6.4 MMF launched modal distribution (LMD)

The LMD at the point of connection to the cabling under test shall be as defined in Annex A.

This required LMD shall be achieved by the use of the appropriate light source or by

Incorporating a mode conditioning device within the launch cord.

6.5 SMF launched modal distribution (LMD)

The provision of a single-mode launch condition requires that launch cords contain a minimum
of two single air-coiled turns or mandrel wraps of 35 mm to 50 mm in diameter.

7 Inspection equipment

7.1 Connecting hardware end-face
711 General

Microscopes used for the inspection of connector end-face
x100 magnification for MMF and x200 magnification for

The microscope shall be fitted with suitable fi
position thereby allowing careful inspecfiqn.

7.1.2 Optical, direct vision microscope

The microscope shall be fitted with suitable~infr 3
eye damage. This is partigularly impo an
faces where the remote ef ; ecenftro| of’the inspector.

7.1.3 CCD microsg

See IEC 61300- .

8.1 Channe S links

Although perma links are referred to in this clause, ISO/IEC 11801 has defined
requirements for generic links that can be tested according to this standard.
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8.1.2 Reference planes

ISO/IEC 11801 and equivalent standards define transmission limits for channels and
permanent links for which the representative reference planes are shown in Figure 7.

[P Channel -
) "
i |
il |:IUI:I]\]I:I] EI]_EI}U{] EQP
| i
l |
CP
Equipment Equipment
cord o
Patch cord
|l Permanent link |
B L
|
o[yt Al
= f
|
EquipmentT Fixed cabl
cord
Patch cord

next o but o memw ca - S
o s Dee Figl
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Reference planes (channel)

TEST 1 ! TEST
EQP }\ L | l{ EQP

Test cord T T Test cord

I I
I Reference planes (link)

TEST T i TEST
EQP e ; EQP

Test cord Test cord

Reference planes
(channel)

Test cord adaptor |« > stWt r
TEST TEST
ﬂ AN EEP

EQP
Test cord

TEST
EQP

Test co) Test cord

NOTE The dottedharea\containg’cable and may contain splices and additional connections.

e 8 — Channel and permanent link test configuration

It should‘be noted that

e Coptical fibre and connector hardware conditions at the interface between the test cords and
a permanent link under test produce variations in measured results,

e for short lengths-this—~variable-factor these variations may be significant in comparison with
the value being measured. This defines a minimum length limit below which attenuation
cannot be measured accurately,

e to reproduce a given measurement it is necessary to reproduce the test conditions
including the configuration of the test cords used. Changing the test set-up may produce
inconsistent results,

e the optical signal loss of end connectors (one half of the mated pair at each end) is not taken into
account in ISO/IEC 11801.
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8.1.3 Wavelength of measurement

In order to comply with the requirements of ISO/IEC 11801 and equivalent standards and
unless otherwise agreed, the measurements of transmission performance (attenuation/
insertion loss and return loss) detailed in clauses 9 and 10 shall be carried out at the following
nominal wavelengths:

e for MMF, 850 nm and 1 300 nm (see Table 1);

e for SMF, 1 310 nm and 1 550 nm (see Table 2).

8.1.4 Direction of measurement

The methods detailed in clauses 9 and 10 specify the requirements for uni-directional. or ‘bi-

directional measurement. For compliance testing of a channel or link composed of knewn and
unknown components bi-directional testing shall be conducted.

9 Testing of installed cabling

9.1 Attenuation/insertion loss

9.1.1 LSPM

9.1.1.1 General

Derived from IEC 61280-4-1, IEC 6
adapted specifically in support o
measurements with a LSPM.

the following has been
and channel attenuation

9.1.1.2 Test method

For link measure
one test cord refexé

¢ a launch'cord imaccordance with 6.3.3.2 (or 6.3.3.4),
e a fieldcalibration cord in accordance with 6.3.3.5,

e ~aail cord in accordance with 6.3.3.3 (or 6.3.3.4).

For SMF, the normalisation process requires a reference measurement, as shown in Figure 9,
to be made between the light source and power meter by the connection of

e alaunch cord in accordance with 6.3.4.2 (or 6.3.4.4),

e a field calibration cord in accordance with 6.3.4.5,
e a tail cord in accordance with 6.3.4.3 (or 6.3.4.4).

The reference measurement, Py, shall be recorded in watts or-decibel-metres dBm.
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The reference measurement uses two connecting hardware adapters in accordance with 6.3.1.
Following the reference measurement, Py (dB), the field calibration cord shall be removed. If
the cabling under test is a channel as defined in 8.1, these adapters shall remain connected to
the launch and tail cords. If the cabling under test is a permanent link as defined in 8.1, these
adapters shall remain connected to the field calibration cord.

Reference power measurements shall be repeated periodically as necessary. Situations
requiring the re-establishment of reference conditions include optical power changes,
temperature fluctuations, a move to a different location, powering off and field calibration cord
or adapter replacement due to degradation. Sufficient time should be given for stabilization of
laser sources during any repeated reference power measurement.

The launch cord and tail cord shall remain connected to the light sour¢ge and
respectively.

powerYmeter

For permanent links comprising a single fixed cable and tex
test in one direction only.
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Simplex light source and power meter test configuration

1
LS S EI] EI] D PM
1
A A T
Launch cord Field Tail cord ! Reference measurement P,

calibration cord

| Measured loss|
1 |

>
i | |
Ls |S Eh q] D| PM
1
A A D
Launch cord Cabling under test Tail cord ' Test measurement P,

N

Duplex uni-directional light source and power meter test configuration

===
. ) %

Launch cord Field
calibration cord

N
P\

gference easurément R

>

VeI

Measured loss)

S D
LS S + D PM
Y »
Launch cord ' Test measurement P,
The launch and tail cords takeNanynof the.forms shown in Figure 5.

Tall+cord | Reference measurement P
D
</;S * S LSPM
Reference measyrepient Field Launch cord
calibration cord
! Measured loss]| —p
| 1 .
H—N Tall+cord | Test measurement Py
D
H<LSPM
1 ) t ) S

Cabling under test  Launch cord

Figure 9 — LSPM-3-jumper SSPM three test cord attenuation measurement
of installed cabling
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Simplex light source and power meter test configuration

Ls |S D| PM
4 L
Launch cord ' Reference measurement F,

Measured loss

v__

<
LS S * th * 1] * E.% PM

|
Launch cord Cabling under test Tail cord ' Test meagsurement P,

9.1.1.3 Test result

For a given wavelength and in a given direction,
as follows:

lated using Pg and P4

(1)

gl Py is —20 dBm (0,01 mW) and the measured power
he loss is 3 dB.

The measured atterfuation/insertion loss of a channel or permanent link is effected by the
alignment-of the two optical fibres on either side of the test interfaces. The test method of
9.1.¥:2-replaces the field calibration cord with the cabling under test and introduces an
unavoidable measurement uncertainty that is twice that of the worst case variation for a single
connection.

The use of test cords with reference connectors as required by this International Standard
provides a reduced variation and as a result a more accurate result.

In order to determine measurement uncertainty, the following information shall be given for the
connectors terminating the cabling under test:

e for MMF, the worst case insertion loss of a MMF connection against a multimode reference
termination;

e for SMF, the worst case insertion loss of a SMF connection against a single-mode
reference termination.
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Normative values for connecting hardware in accordance with ISO/IEC 11801 are stated in

Table 4.

Table 4 — Connecting hardware insertion loss

MMF

SMF

Connecting
hardware

Insertion loss

(random mated)

Insertion loss

(mated against
reference)

Insertion loss

(random mated)

Insertion loss

(mated against
reference )

IEC 60874-19-1

0,75 dB max.

0,3 dB max.

IEC 60874-14-2

0,75 dB max.

0,5 dB max.

6.3.2 and Table 3 define requirements for the maximum insertion logs

reference terminations.

9.1.1.5

Lo oralal ol

ibla bla

Treatment of channel test results

4

fa

onnection of two

The use of reference terminations on the test cords affects the calculation of limits of testing
for permanent link attenuation. The referencing procedure involves the interconnection of
reference terminations in accordance with Table 2. The measurement of the channel includes
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connection of the test cords to non-reference terminations, which for ISO/IEC 11801 compliant
connecting hardware, are specified in Table 3.

Using the default three test cord reference method specified in 9.1.1.2, the limit of testing for
permanent link attenuation is

e for MMF: Limit = 0,4 dB + 2 (cable attenuation) + 2 (embedded connection attenuation);

e for SMF: Limit=0,6 dB + X (cable attenuation) + 2z (embedded connection attenuation).

NOTE 1 Where the performance of the interfaces to the cabling under test is not in accordance with
ISO/IEC 11801, information should be sought from the manufacturers of the interfaces to determine the relevant
information for Tables 3 and 4. The general formula for the value = 2 x {(reference/random) |/~
(referencel/reference)}.

Using the alternative one test cord reference method specified in 9.1.12, A
permanent link attenuation is

Qrlesting for

e for MMF: Limit = 0,6 dB + X (cable attenuation) + 2 (embedd

e for SMF: Limit = 1,0 dB + 2. (cable attenuation) + 2 (embedds

NOTE 2 Where the performance of the interfaces to the cabling~\unde
ISO/IEC 11801, then information should be sought from the magntfasture

Where compliance with a specified va
pass, a fail or a marginal result.

9.1.2 OTDR

9.1.2.1 Test methad

the OTDR and
(SMF) shall be conpeeted

e averaging time.
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Launch cord Cabling under test Tail cord
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Figure 11 — OTDR measurement of installed cabling (permanent link)
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Figure 12a — Alternative a
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Channel under test

OTDR LC

dB

C1

Launch cord

The use,of test cords with reference connectors as required by this standard provides a
reduced\variation and as a result a more accurate result.

In‘erder to determine measurement uncertainty, the following information shall be given for the
connectors terminating the cabling under test:

e for MMF, the worst case insertion loss of a MMF connection against a reference
termination;

e for SMF, the worst case Insertion loss of a SMF connection against a single-mode
reference termination.

Normative values for connecting hardware in accordance with ISO/IEC 11801 are shown in
Table 4.
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9.1.2.3 Treatment of channel test results

The attenuation/insertion loss of the installed cabling shall be measured either as shown |in
Figure 12a or as shown in Figure 12b.

Figure 12a shows the 2 points at which the attenuation/insertion loss & aléd cabling

It should be noted that

e it is not possible to carry out the more accurate five
where two reflective events are in close proximity a

0" results. This is not necessary where the
ises a single length of fixed cabling with
ibre of the launch and tail cords have the same

optical fibres of the

terminating connestors
scattering charti

Where compliance S e is required the measured result shall be indicated as
pass or fail.

9.1.2.4

Figure 1Ts alth& paintg’ at which the attenuation/insertion loss of the installed cabling shall
be measured;

The resudlt;for permanent link attenuation/insertion loss is obtained by measuring in both
directions and calculating the mean of the two results. This is not necessary where the cabling
under test comprises a single length of fixed cabling with terminating connectors and where the
qptical fibres of the launch and tail cords have the same scattering characteristics.

Comparison of the measured loss in Figure 9 and the permanent link reference planes in 8.1
shows that the attenuation/insertion loss Ilimit defined for the permanent link within
ISO/IEC 11801 or equivalent standards shall be the sum of the specified maximum attenuation

vatues forthe

e attenuation/insertion loss (mated against reference) for the interface connections at the
interfaces to the cabling under test,

e embedded connections within the cabling under test,

e cable(s) within the cabling under test (where the attenuation of a length of optical fibre
cable is calculated from its attenuation coefficient multiplied by its length).
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Where compliance with a specified value is required a pass or fail result should be indicated
with reference to the measured result.

9.2 Propagation delay

9.2.1 Test method

Optical fibres shall be tested using equipment capable of measuring optical signal propagation
in the time domain such as optical time domain reflectometers and certain types of optical
power source/optical power meter equipment. Thls type of equment also supplies calculations
of length.

Propagation delay may be calculated as follows:

Propagation delay T = optical fibre length x n/c

where
¢ = speed of light in a vacuum (3 x 108 ms-1)
n = group refractive index of the optical fibre

NOTE As n ~ 1,5 for all optical fibres the formula can be approximated{o T i ipre lenyth x 5 (ns).
9.2.2 Treatment of results

ail result should be indicated

Where compliance with a specified value is requi
with reference to the measured result.

9.3 Length
9.3.1 Test method

The optical fibres should\be ts
(i.e. an OTDR) (see 9.2

9.3.2 Measu nt

The measured lengt sissiont path contained within the cabling under test is the
length of the optica 2 the correct effective group IOR has been used) rather
than the physica gyt g. The optically measured length of an optical fibre may
differ from t Y| gth af the cable Within a glven length of cable containing multiple

ill always be equal to, or greater than that of the cable itself. The
veen the two lengths is dependent upon cable construction. The cable
d_be consulted if specific information is required.

difference be
manufacturer sho

9.3.3 Treatment of results

Thée limits and restrictions indicated in 9.3.2 shall be included within the statement of
nmeasurement uncertainty.

Where compliance with a specified value is required a pass or fail result should be indicated
with respect to the measured result.

NOTE The propagation velocity or the group refractive index, provided by the manufacturer of the optical fibre
cable under test, is required by the test equipment in order to calculate optical fibre length. If another value is used
because no value was indicated by the manufacturer (e.g. the verification of unknown cabling), the impact of any
errors introduced should be recognised and agreed between the installer and the user.
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10 Testing of cabling components within installed cabling

10.1 Attenuation/insertion loss (optical fibre cable)

10.1.1 Test method

In order to test a channel or permanent link (see 8.1), a launch cord in accordance with 6.3.3.6
(MMF) or 6.3.4.6 (SMF) shall be connected between the OTDR and the cabling under test.

In order to test an unterminated optical fibre, a launch cord in accordance with 6.3.3.6 (MMFE)
or 6.3.4.6 (SMF) but without a test interface connector shall be connected between the OTDR
and the optical fibre under test.

The OTDR/optical source shall be selected for the mode/wavelength as d Annex C and

the appropriate settings established for
e range,

e pulse width,

e IOR,

e averaging time.

This method may also be used to assess the uniforh

Alternatively; the a uation coefficient can be calculated using a linear regression over the
backscattering signal (LSA method).

The minimum fibre lengths will differ for MMF and SMF measurements and for the operating
wavelengths used. The OTDR manufacturer shall be consulted to determine their
recommendations for the minimum fibre lengths over which the attenuation coefficient may be
measured reliably.

10.1.3 Treatment of results

Figure 13 shows the points at which the attenuation/insertion loss of the optical fibre within the
cabling under test shall be measured.

The result may be provided as a simple loss value (in decibel) or as an attenuation coefficient
(in decibel per kilometre).
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Where compliance with a specified value is required a pass, fail or marginal result should be
indicated with respect to the measured result.

Launch cord Cabling under test

QTDR

I 1
} I
1 1
ﬂ | !
0 ! !
) 1
I I
I I
I I
[} I
1 ]
[l I
i i
-5_| 1 i /N
— i
L
K |
i ' Optical fibre attenuation (insertion loss) i
1 |
I 1
-10 !‘ Cabling under test ‘!
- Length L d
-15 Q \
T T 1 T Al 1
0 100 200 300 00 500 600
! Fibre Length underNest |
L (m)

Key

LC Launch cord

TC Tail cord

C1, C2 Cursors for linear regression definition

A Attenuation/Insertion loss of optical fibre
L Length of optical fibre

. . o
- uon
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10.2 Attenuation/insertion loss (local and remote test interfaces)
10.2.1 Test method

A launch cord in accordance with 6.3.3.6 (MMF) or 6.3.4.6 (SMF) shall be connected between

tha OTPDR and tha cahlina vndar tact A $ail card 1n ancnrdancns vanth 8 2 2 7 (NMME) or 8 2 4 7
tHe— oo r—arto—th ooy —ort e e ot S ore— T oWt O O S vimvi OO o4

(SMF) shall be connected to the remote end of the cabling under test.

The OTDR/optical source shall be selected for the mode/wavelength as defined in Annex C and
the appropriate settings established for

e range,

e pulse width,

¢ |OR,

e averaging time.

The cabling under test shall be measured in both directions.

10.2.2 Test system measurement uncertainty

termination,
e for SMF, t@ b
reference ter 18

Normative values
Table 4.

10.2.3
permanent/link (sée 8.1). However, where the channel contains short equipment cords at one

or more _énds, it may be impossible to make a measurement since the connections of the cords
to the permanent link will be disguised within the end interface reflections.
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Launch cord Tail cord

Cabling under test
OTDR [h 1] ]

1

Local interface
insertion loss Remote interface ?

insertion loss

i
(‘
Ile
L—1

y!\

0 100 200 300 40 00 600

OTDR

dB

Launch cord

Tail cord

Cursors for linear regression definition

Cursor at attenuation location
Attenuation/Insertion loss of measured connection

Figure 14 — OTDR measurement of-interface connection insertion loss

The insertion loss of the local interface is shown as the interface loss (dB). However, this is not
a true measurement since the backscatter coefficient (k) may be different in the launch cord
and the cabling under test. If the backscatter coefficient of the launch cord is higher than that

of the cabling under test then the result will be overstated. If the scattering coefficient of the
cabling under test is higher than that of the launch cord then the result will be understated
(sometimes, but very rarely, producing an apparent amplification).

For this reason the result shall be the mean of the measurements in each direction.
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The limiting constraint for the interface shall be the maximum insertion loss (mated against
reference). See Table 4.

Where compliance with a specified value is required the measured result shall additionally be
termed a pass, a fail or a marginal result.

10.3 Insertion loss (connecting hardware)
10.3.1 Test method

In order to test a channel or permanent link (see 8.1), a launch cord in accordance with 6.3:3.6
(MMF) or 6.3.4.6 (SMF) shall be connected between the OTDR and the cabling under test.

In order to test connecting hardware within an unterminated optical
accordance with 6.3.3.6 (MMF) or 6.3.4.6 (SMF) but without a test inje
connected between the OTDR and the optical fibre under test.

The OTDR/optical source shall be selected for the mode/waveleng

the appropriate settings established for

® range,
e pulse width,
e |OR,

e averaging time.

cabling under test shall

A joint, particular; f

normally seen. Instea
position.

d not contain an air-gap so reflective peaks are not
1 received simply displays a “drop” or “step” at the joint

If the scatteking coe he optical fibres on either side of the embedded connecting
hardware e results of measurement in each direction will differ (sometimes
producing.an R | ification in one direction).

For this reason; the_result shall be the mean of the measurements in each direction.

Where_compliance with a specified value is required a pass, fail or marginal result should be
indicated with respect to the measured result.
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Insertion loss of non-reflective event under test

Figure 15 — OTDR measurement of joint insertion loss

10.4 Return loss (connecting hardware)

10.4.1 Test method (in accordance with IEC 61300-3-6, method 2)

A launch cord in accordance with 6.3.3.6 (MMF) or 6.3.4.6 (SMF) shall be connected between
the OTDR and the cabling under test.

If the return loss of the remote connection in the cabling under test is to be measured then a
tail cord in accordance with 6.3.3.7 (MMF) or 6.3.4.7 (SMF) shall be connected to the remote
end of the cabling under test.
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In order to test embedded connecting hardware within an unterminated optical fibre, a launch
cord in accordance with 6.3.3.6 (MMF) or 6.3.4.6 (SMF) but without a test interface connector
shall be connected between the OTDR and the optical fibre under test.

An attenuator at the OTDR receiver input may be required to reduce the optical power to a

level that does not saturate the OTDR receiver.

Launch cord Cabling under test

OTDR [h {1} ]

C)

T T T 1
0 100 200 500 600

of return loss

The return loss
peak (Hp or Hg i

est is calculated from the height of the reflected

RL =-10-log,, 10gg (dB) (3)

RL~2-H-10% (dB) (4)

where

H is‘the height of peak (Ha or Hg) (dB),

dijs'the pulse width (ns),

k is the backscatter coefficient of the optical fibre (dB).

Typical values of scattering coefficient for MMF and SMF are included in Annex C.

NOTE 1 Most OTDRs automatically measure RL using instrument settings set by the manufacturer. However, in
this case, it is also important to pay attention to the measurement uncertainty consideration as set out in 10.4.3.

NOTE 2 The detector in some OTDRs saturates at large values of H (as shown in Hc in Figure 16) so that
measurement uncertainty is lost in measuring small values of return loss. This type of signal saturation is avoided
by adding a variable attenuator between the OTDR and the cabling component under test.
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Where compliance with a specified value is required a pass, fail or marginal result should be
indicated with respect to the measured result.

10.4.3 Measurement uncertainty

Difterent sources ot uncertainties shall be considered In reflectance measurement.

Instrument related uncertainties such as errors on the pulse amplitude or uncertainties on the
shape or on the true value of the pulse width shall be considered if they are not corrected by
the instrument, otherwise the maximum uncertainty value provided by the manufacturer shall
be taken into account.

Fibre related uncertainties directly impact the reflectance uncertainties; (e(g. 2 4B uncertainty
on the backscattering coefficient leads to exactly +2 dB uncertainty on
uncertainty values included in Annex C may be used.

10.5 Optical fibre length

10.5.1 Test method

or 6.3.4.6 (SMF) but without a test int
and the optical fibre under test.

e range,

e pulse width, i:
¢ |OR,

e averaging tim
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Launch cord Cabling under test

OTDR [h ]

Length of cabling under test

R S

Figure 17 shows the points at which the length
installed cabling shall be measured (S 3

Tail cord

oTOR (e - —

1 I 1 I I I
0 100 200 300 400 500 600

Figure 18 — OTDR characterization of a SMF permanent link containing a break

An installation error (e.g an installed cable bend radius below that specified in the relevant
product standard or manufacturers/supplier information) causes a macrobend in the optical
fibre in the cable. This macrobend introduces an attenuation of the transmitted light in the
optical fibore and may show as an step change in attenuation on the OTDR trace (see
Figure 19).
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Tail cord

Launch cord Cabling under test
h o1

Macrobend loss

-15 4

0 100 200 300

length of the optical fibre (assuming that-th ive group IOR has been used) rather
than the physical length of the cable.(The 2 asured length of an optical fibre may

o;-0r greater than that of the cable itself. The
pendent upon cable construction. The cable
ihformation is required.

difference betw 3
manufacturer s}@

10.5.3 Treatme

installed (subj e uncertainty of the measurement).

NOTE The propagation”velocity or the group refractive index, provided by the manufacturer of the optical fibre
cable under.test, is required by the test equipment to calculate optical fibre length. If another value is used due to

lack of“ififormation (e.g. the verification of unknown cabling), the impact of any errors introduced should be
recognised and agreed between the installer and the user.

10.6 Attenuation/insertion loss (cords)

10.6.1 Test method

For MMF, the normalisation process requires a reierence measurement as snhown in Figure 20
to be made between the light source and power meter by the connection of a launch cord in
accordance with 6.3.3.2 (or 6.3.3.4).

For SMF, the normalisation process requires a reference measurement as shown in Figure 20
to be made between the light source and power meter by the connection of a launch cord in
accordance with 6.3.4.2 (or 6.3.4.4).
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Launch cords should be tested at both ends to verify that they meet manufacturer’s
specifications.

The reference measurement, Pg, shall be recorded in-watts-or-decibel-metres W or dBm.

r meter@nd the

The cord under test shall be connected between the launch cord and the p

test measurement, P4, shall be recorded in W or dBm.

The launch cord shall remain connected to the light source.

s [s[f——TD| Pm
4 R

1
Launch cord ' Referen easu ntf
Q I \RM/
I
test ' Test measurement P,

LS

Figure 20 — Mea
The insertion los ea

10.6.2 Treatment

For a given wavelength d¥x agiven direction, measured loss is calculated using Py and ‘

P4 as follow
L=PF, —-PF (dB) (5)
where P4 and ¢ ssed in-decibel-metre dBm. ‘

If P4 and(Pg-are expressed in watts, then the measured loss can be calculated as follows:

L= —1010g10(%J (dB) (6)

0

The measured result for a connection shall be recorded and may be termed as pass or fail
against the limit defined in the relevant IEC product specification in comparison to a reference
connector (see Table 4 for SC connecting hardware)

10.7 Return loss (cords)

See |IEC 61300-3-6, method 1.
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11 Inspection of cabling and cabling components

11.1 Optical fibre continuity

Continuity of an optical fibre between two interfaces may be verified using LSPM equipment or

with an OTDR if a tail cord is used. Verification of continuity of an optical fibre shall be
documented using a visible light source.

11.2 Cabling polarity
The desired polarity of the cabling system may be verified using LSPM equipment or with an

OTDR if a tail cord is used. Verification of polarity of the cabling system shall be documented
using a visible light source.

11.3 Optical fibre cable length

Optical fibre cable length may be obtained from cable sheath marki

cable construction and any error in the determinatio
fibre.

11.4 Inspection of optical fibre eng

See Annex B.

11.5 Optical fibre core size
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Annex A
(normative)

Launched modal distribution (LMD)
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A.1 General

This annex describes the general launch condition requireme
attenuation. The purpose of these requirements is to ensure consists
when different types of test equipment are used.

This annex is based on the encircled flux metric and descri

The material of this annex is extracted from IEC/PAS

A.2 Description

dgve varying modal distributions
when launched into multimode fibre. itfg Qdal distributions, combined with the
Differential Mode Attenuation (DM st ode components, commonly cause
measurement variations ) yuati multimode components. For example,
attenuation measurement\varis eh two similar light sources or different

In the past Ieg@ : [ ad a wide power budget which in most cases
masked the varia inrssult bs S

As technology < r gtem requirements for attenuation have become more
stringent. ang .aRP requirements are driving the need for accurate and

Attenuatjo ur NEN eriments, with different field-test instruments having the same

splian produce measurement variations that are induced by their differing
Ko " TRisddcument provides launch condition options and requirements for test
pPfiers, Somponent manufacturers and installers.

launch cond
instrument s

%O

A3 B}ckground on multimode launch conditions

@F background on the development of the launch condition from coupled power ratio and
nnodal power distribution, see IEC/PAS 62614.

A4 Test source launch

A.4.1 General

These guidelines are suitable for 50 um and 62,5 um core fibres, both with 125 um cladding
diameter.
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A.4.2 Encircled flux

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

The near fiel[d measurement IS conducted In accordance with 1EC 61280-1-4. The measured
near field result is a function, I(r), of radius, », away from the optical center of the core, which %
is used to generate the Encircled Flux (EF) function as

xI (x)dx
xI (x)dx

O X |O =y

1.0 i i i i i i ;

0,9

Radia

07 1 .. : NG S S

0,6 LS N AR S S

EF

i | — Template
1 — Target

|
I
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

Radius (um)

Figure A.1 — Encircled flux template example
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A.4.4 EF target of the multimode launch condition for attenuation measurement

The EF requirements are defined as a collection of limiting values for a set of particular radial
control points for each of four combinations of fibre core diameter and wavelength, as
tabulated in Table A.1 to Table A.4.

Table A.1 - EF target for 50 um core fibre at 850 nm (see Figure A.1) %
Radial offset Target
um
10 0,3350
15 0,655 0
20 0,919 3
22 0,975 1

Table A.2 - EF target for 50 pm core fibre at 1 3

Radial offset Targ
g NS

o D
A\
z« Y ekas)

N\ vorag /
2!’&{3/EF\& \\%\%\ﬁbre at 850 nm
R\‘dla ffse Target

Q 0 \ ) 0,210 9

NZL 0,439 0
O 20 0,692 3
N e’ 0,935 0

"Q"\ > 28 0,978 3

Table A.4 - EF target for 62,5 um fibre at 1 300 nm

: Radial offset Target

%\%O . ;
O 10 0,211 9
<& 15 0,439 0
?\ 20 0,692 3
26 0,935 0
28 0,978 3

A.5 Adjustments to the raw near field data

Use IEC 61280-1-4 as the basis for the near field measurement. This annex documents
adjustments that need to be made to IEC 61280-1-4 for the purposes of qualifying launch cord
output near fields.



https://standardsiso.com/api/?name=fa5cd134ba2e77cedeee70861c41f243

14763-3 © ISO/IEC:2006+A1:2009(E) -59 -

A.6 Target launch and upper and lower tolerance bands for attenuation
measurements of multimode optical fibre cabling

A.6.1 General

The specified launch condition in this annex is valid for attenuation measurements of
multimode fibre optic cabling. The launch condition for field attenuation of multimode fibre optic
cabling shall meet the encircled flux requirements of Table A.5 to Table A.8 when measured at
the output of the reference connector. q

QQ

A.6.2 Limits on encircled flux r\q’

The limits for the encircled flux are derived from a target near field and a s& @ndary
vaNatj wthe source

threshold value of 0,08 dB means that the loss variation is expec
losses equal to, or greater than 0,8 dB, and within 0,08 dB for,

Table A.5 — EF requirements for 50 p o fi
(For threshold = Om
Radial offset EF lower po n\{/ F Mpper bound
um @\ DEN
10 N85 \ AN ) 03915

15 /X obs@l)\o\ 0,711 9

20 & 0,929 5

&y %%x

nt for 50 um core fibre at1 300 nm
old = 0,12 dB)

dlal fse 4\/>\,E/ lower bound EF upper bound

\ \1%\{‘ 0,279 2 0,394 0
S V%

0,599 6 0,713 8
Q AR 20\ 0,907 2 0,930 0
O\ 2/ 0,966 3 0,979 3

\% Table A.7 — EF requirements for 62,5 um fibre cabling at 850 nm
% (For threshold = 0,10 dB)

O

?* Radial offset EF lower bound EF upper bound
Q i
% 10 0,168 3 0,253 5
15 0,369 5 0,508 5
20 0,.6337 0,750 9
26 0,924 5 0,945 5
28 0,971 0 0,9856
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(For threshold = 0,15 dB)

Radial offset EF lower bound EF upper bound
pum
10 0,168 0 0,255 8
15 0,369 9 0,511 9
20 0,636 9 0,752 1 CbC)
26 0,925 4 0,946 0 (I/QQ
28 0,9708 0,985 6 *.
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Annex B
(normative)

Visual inspection criteria for connectors

B.1 Connector end-face definitions

B.1.1 General

The condition of the connector end-faces is a significant factor in the long term operation of the
network. This annex defines recommended requirements for the inspegtion of termihated
optical fibres.

B.1.2 End-face zone definitions

With reference to Figure B.1 the connector end-face is subdivide
cladding region.

Connector end-face

tor end-face region definitions

sladding region is further sub-divided into imaginary inner and
B.1 and as defined in Table B.1.

able B.1 — Connector end-face regions

Core Inner cladding Outer cladding
diameter diameter diameter
pum pm pm
SM 8 to 10 58 125
50/125 50 88 125
62,5/125 62,5 94 125
B.1.3 Modified inspection criteria

The subdivision of cladding regions defined in B.1.2 reflects a basic industry specification that
has been proven to provide products of satisfactory operational lifetime. Modified standards
may be adopted following their definition within an installation specification and quality plan.
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B.2 Inspection of terminated optical fibre

B.2.1 General

The connector end-faces shall be subjected to visual inspection using a microscope as defined
in 7.1 and shall meet the following visual standards providing a finished product capable of
meeting the specified system lifetime. See IEC 61300-3-1 for details of visual inspection.

B.2.2 Scratch and pit defects

Inspection shall be carried out under front illumination conditions.

of’ Table B.2
of the

The core region shall not exhibit scratches and pits that exceed the reg
while using the surface finishing techniques recommended by t
connectors used.

Table B.2 — Requirements for visual end-fac ins\g
MME-(100x magnification) “\_| \\(§kPN200 - magnification)
V\ 9 7
Pl e e L
sesopml S ¢ oo om)
Oxdepm\ X _|) 03,0 ym)
\V
\VLM): SMF
N /m\inim 00x magnification minimum 200x magnification
\Q?bgtw}esQZ\pm/and 5 um) 2 (<3 um)
Number of scratcheWi um) W5 ) 0 (3 )
um >3 um
Number of bi ) ’ Eﬁ\(beyeen 2 ym and 5 pm) 2 (<3 uym)
plts/chlpsy\lmu 5 0 (o5 ) 03 )
>5 ym >3 um

It is assum
of view
With s

§p® equipment has a minimum total magnification to offer a field
is\€apable of detecting low contrast defects of 2 um in diameter.
omena within the size ranges in Table B.2 are easily visible. The
be approximated by comparison to the visible core diameter.

NOTE Text from”andrefefences to, IEC 61300-3-35 are intended to be included at the circulation.
B.2.3 Chip defects

Inspection for chip defects shall be carried out under front illumination conditions.

The core region and the inner cladding region shall be free from defects (either as flaws within
the fibre or cracks intersecting the surface).

Tl 4+ 1 alali H lo Ul £ £ alaf 4 tlo ot s P +lo oL 0/ £ _tlo
e UULcC] UIGUUIIIH IUHIUII S01Aall VT 1TTTT 1TTUTIT UTTTULOS UITdl TALTTIU TUT 1T1TUTT  UIdll 2aJ /0 Ul 11T
cladding circumference (either as flaws within the fibre or cracks intersecting the surface).
Refer to Figure B.2.
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