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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprjsing

Il national electrotechnical committees (IEC National Committees). The object of IEC is to promote internat

onal

-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,

ublicly Available Specifications (PAS) and Guides (hereafter referred to as ‘IEC’ Publication(s)”).

heir

reparation is entrusted to technical committees; any IEC National Committee interested in the subject dealff with

ay participate in this preparatory work. International, governmental and non-goveraAmental organizations lia
ith the IEC also participate in this preparation. IEC collaborates closely with"the’ International Organizatio
tandardization (ISO) in accordance with conditions determined by agreement) between the two organizatio

he formal decisions or agreements of IEC on technical matters express,sas nearly as possible, an internat

terested IEC National Committees.

FC Publications have the form of recommendations for interpational use and are accepted by IEC Nat]
ommittees in that sense. While all reasonable efforts are(made to ensure that the technical content of
ublications is accurate, IEC cannot be held responsiblg’ for the way in which they are used or for
isinterpretation by any end user.

h order to promote international uniformity, IEC National Committees undertake to apply IEC Publica
ansparently to the maximum extent possible in their’national and regional publications. Any divergence bet
ny IEC Publication and the corresponding national‘or regional publication shall be clearly indicated in the I

FC itself does not provide any attestation ef-conformity. Independent certification bodies provide confo

rvices carried out by independent certification bodies.

Il users should ensure that they have.the latest edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dama
ther damage of any nature“whatsoever, whether direct or indirect, or for costs (including legal fees)
xpenses arising out oftthe publication, use of, or reliance upon, this IEC Publication or any other
ublications.

ttention is drawn (to,the Normative references cited in this publication. Use of the referenced publicatio
dispensable forthe’correct application of this publication.

ttention is dfawn to the possibility that some of the elements of this IEC Publication may be the subject of p
ghts. IEC/shall not be held responsible for identifying any or all such patent rights.

Ising
n for
nsS.

onal

onsensus of opinion on the relevant subjects since each technicalteommittee has representation from all

onal
IEC
any

ions
veen
tter.

mity
any

o liability shall attach to IEC er(its directors, employees, servants or agents including individual experts| and

e or
and
IEC

ns is

htent

redline version of the official IEC Standard allows the user to identify the changes

rgin

strikethrough red text.

in
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IEC 61300-3-4 has been prepared by subcommittee 86B: Fibre optic interconnecting devices
and passive components, of IEC technical committee 86: Fibre optics. It is an International
Standard.

This fourth edition cancels and replaces the third edition published in 2012. This edition
constitutes a technical revision.

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

addition-of Clauca 2 ocaontainina tarme Anfinit vaatad tormo:
a) geeteh-et+o HA+H tetee—termsS;

o o
oo o T O CoTT T T T g tC T o o T itro

b) fddition of a new LSPM measurement method, insertion method (D);

c) pddition of Annex A describing attenuation measurement of multicore fibre;
d) ghanged reference test method to insertion C and alternative test method to-substitution or
nsertion D for power meter and type 4 DUT.

Thel text of this International Standard is based on the following documents;

Draft Report on voting

86B/4656/FDIS 86B/4675/RV.D

Fulllinformation on the voting for its approval can be found.in the report on voting indicated in
the pbove table.

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

Thig document was drafted in accordance_with ISO/IEC Directives, Part 2, and developed in
accprdance with ISO/IEC Directives, Part T\and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs:* The main document types developed by IEC |are
desgribed in greater detail at www.ieg:¢h/standardsdev/publications.

A list of all the parts in IEC\81300 series, published under the general title, Fibre gptic
inteyconnecting devices and-passive components — Basic test and measurement procedures,
can|be found on the IEC website.

Thel committee has décided that the contents of this document will remain unchanged untill the
stahility date indicated on the IEC website under webstore.iec.ch in the data related to|the
spegific document.-At this date, the document will be
e feconfirmed,

e Wwithdrawn,

e [eplaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside" logo on the cover page of this document indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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FIBRE OPTIC INTERCONNECTING
DEVICES AND PASSIVE COMPONENTS -
BASIC TEST AND MEASUREMENT PROCEDURES -

Part 3-4: Examinations and measurements — Attenuation

Stope

Thig part of IEC 61300 descrlbes the vanous methods available to measure the attenuat|on of

optical components. . S
{DW A - It is not, however appllcable
to random mate attenuatlon measurements as descrlbed in IEC 61300-3-34,and IEC 6130p-3-
45 hor for attenuation measurements of dense wavelength division multiplexing (DWPM)

dev

Thel|following documents are referred to in the text in such a way that some or all of their con|

con
For

amgndments) applies.

|EC|60793-2_Opticalti Dart 2: P oot - !

IEC

IEC

IEC

ces as described in [EC 61300-3-29.

Normative references

stitutes requirements of this document. For dated referénces, only the edition cited app
undated references, the latest edition of the/referenced document (including

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

61300-1:2044, _FKibre optic interconnecting devices and passive components — Basic
andlmeasurement'nrocedures — Part 1: General and guidance

tent
ies.
any

60793-2-10, Optical fibres — Part 2-10«Product specifications — Sectional specificationy for
catggory A1 multimode fibres

60793-2-50, Optical fibres — Payt 2-50: Product specifications — Sectional specification for
clags B single-mode fibres

test

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

IEC 61755 (all parts), Fibre optic interconnecting devices and passive components — Connector

opti

cal interfaces for single-mode fibres
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IEC 63267 (all parts), Fibre optic interconnecting devices and passive components — Connector
optical interfaces for enhanced macro bend loss multimode fibres

3 Terms, definitions and abbreviated terms

3.1

For the purposes of this document, the terms and definitions given in IEC 61300-1 apply.

ISO

Terms and definitions

and IEC maintain ’rprminnlngirnl datahases for use in standardization at the folloy

add

3.2
ATN

Cw

DU
FIF
LED
LS
LSH
MC
0S
OTI
PDI
PM
RA
RP
RTN

SCHk

TJ

4

DR

[esses!

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

SO Online browsing platform: available at http://www.iso.org/obp

Abbreviated terms

alternative test method

passive optical component

coarse wavelength division multiplexing
optical detector

device under test

fan-in/fan-out device

light emitting diode

optical light source

optical light source and power meter
multicore fibre

optical switch

optical time domain reflectometer
polarization dependent loss

optical powermeter
referencezadaptor

referefice plug

reference test method

single core fibre

temporary joint

General description

4.1

General

ng

Attenuation is intended to give a value for the decrease of-useful optical power, expressed in

decibels, resultmg from the insertion of a DUT, within-a-length-of-epticalfibre-cable an optical

link. The term "insertion loss" is sometimes used in place of "attenuation”.

The DUT may have more than two optical ports. However, since an attenuation measurement
|s made across only two ports the DUT in thls document shall be descrlbed as having two ports
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023

The reference method for measuring attenuation is with an LSPM. OTDR measurements are
presented as an alternative method. Three variations in the measurement of attenuation with a
LSPM are presented.

4.2

The
sca

The
Py

In m

Precautions

power in the fibre and DUT shall not be at a level high enough to generate_non-lix
tering or DUT overloading effects.

position of the fibres in the test should be fixed between the measurementwithout the D
and with the DUT inserted, P4, to avoid changes in attenuation due to bending loss.

ultimode measurements, a change in modal distribution in the measurement system du

fibrg disturbance—will can affect the attenuation measurement.

Con
pola
the
sho
3-2

The
folld

5

5.1

The
1:24

The

nponents with PDL will show different attenuation¢depending on the input state
rization from the source. If the component PDL can €xceed the acceptable uncertainf
attenuation measurement, then either an unpolarized or polarization scrambled source
ild be used to measure the polarization averagedyattenuation, or the methods of IEC 613
should be used to measure PDL and attenuation together.

wed.

Apparatus

Launch conditions and.-light source (SLS)

launch condition for LSPM and OTDR shall be-specified in accordance with IEC 613
14 and shall be measured at the output of the launch reference connector.

ear

uT,

of
y in
can
00-

laser safety recommendations in IEC 60825-1-Safetyof laserproducts,—should shal|l be

00-

source unit ¢onsists of an optical emitter, the associated drive electronics and fibre pi

ytail

(if any). Preferpred source conditions are given in Table 1. The stability of the single-mode fibre

sou
The
the

20

B.above the minimum measurable power level.

rce at 28 9C shall be £0,01 dB from the initial value over the duration of the measuremient.
stabitity- of the multimode fibre source at 23 °C shall be +0,05 dB from the initial value ¢ver
duration of the measurement. The source output power shall be greater than or equgl to
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Table 1 — Preferred source conditions

No. Type Central wavelength Spectral width Source type
RMS

nm nm
S1 | Multimode 660 + 30 =30 210 Monochromator or LED
S2 | Multimode 780 £ 30 =30 210 Monochromator or LED
S3 | Multimode 850 + 30 =30 210 Monochromator or LED
S Multimade 1300 + 30 220> 10 Maonachromator ar | ED
S§ | Single-mode 1310 £ 30 To be reported Laser diode monochromator or LED
Sq | Single-mode 1550 = 30 To be reported Laser diode monochromator ordClED
S71 | Single-mode 1625+ 30 To be reported Laser diode monochromator,or LED

typd
are

NO

specified on the basis of the component to be measured.

NOFE4—It is recognized that some components, for example for CWDM,-may can require the. use of other so
s such as tunable lasers. It is therefore recommended, in these cases, that the preferred seurce characteridtics

[E-2 Central wavelength (centroidal wavelength) and spectral width are defined\in TEC 61280-1-3.

rce

5.2

The
and
an &

The

Optical power meter (BPM)

power meter unit consists of an optical detector (D),”’the mechanism for connecting
associated detection electronics. The connectiop~to the detector-will should either be
daptor that accepts a bare fibre, or a connectof plug of the appropriate design.

measurement system shall be stable within'specified limits over the period of time requ

to it
with

ired

to measure Py and P,. For measurements where the connection to the detector-must shall be

brok

sha
be |

Fhe

leve

The
sho
pow

ope]
cali

regiirements- The dynamic range of the power meter shall be capab

ten disconnected between the measurement of Py and P4, the measurement repeatat

| be-within less than or equal to 0;02 dB. A detector with a large sensitive area-may sh
sed to achieve this.

le of

| exiting from the DUT at the wavelength being measured.

ility
buld

measuring the pgwer

preferred power-meter parameters are given below in Table 2. The power meter-ghal

Lild be calibrated for the-eperational wavelength range and power level to be measured.
er meter stability should be less than or equal to 0,01 dB over the measurement time
Fational femperature range. The stability and validity of dark current corrections from zer
bration-éan influence this.

The
and
bing
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Table 2 — Preferred power meter parameters

023

Number Type Maximum nonlinearity Relative uncertainty
dB dB
D1 Multimode +0,05 <005
(—60 dBm < input power < -5 dBm) -
D2 Single-mode +0,01
(attenuation < 10 dB)
+0.05 < 0,02
(10 dB < attenuation < 60 dB)
NOJ In order to ensure that all light exiting the fibre is detected by the power meter, the sensitive areaof|the
detgctor and the relative position between it and the fibre should be compatible with the numerical aperture-affthe
fibre.
NOTE-2 Common sources of relative uncertainty are polarization dependence and interference with reflectijons

from the power meter and fibre connector surfaces. The sensitivity of the power meter to such reflettions caf
chafacterized by the parameter spectra ripple, determined as the periodic change in responsivity vs”the wavele
of g coherent light source.

gth

5.3

A tg

Temporary joint (TJ)

endp into a stable, reproducible, low-loss joint. It is used when direct connection of the DU

the
pre

ision V-groove, vacuum chuck, a micromanipulator or’a fusion or mechanical splice.

temporary joint shall be stable to within £10 % of%the required measurement—accu
uncprtainty in dB over the time taken to measure Py@nd P,. A suitable refractive index matc

material may be used to improve the stability of the TJ.

5.4

Fibre

mporary joint is a method, device or mechanical fixture for temporarily aligning two fibre

T to

measurement system is not achievable by a standard eonnector. It may, for example, bbe a

The

ey
ning

The| fibre in the lead from the sourcecto the TJ, in the test patchcord, and in the substitute
patg¢hcord, shall belong to the same eategory as that used in the DUT.

Fibrles-should shall be in accordance with IEC 60793-2-10 or IEC 60793-2-50.

5.5

Wh
RP

Reference plug (RP)

¢re a RP is required to form complete connector assemblies in any of the test methods,
becomes, in effect, a part of the DUT during the measurement of attenuation. The RP s

be-gpecified-inmeet the requirements of the relevant-specification optical interface stang
found in the JEC 61755 series or IEC 63267 series.

5.6
Wh

Reference adaptor (RA)

the
hall
ard

the

RA becomes, in effect, a part of the DUT during the measurement of attenuation. The RA shall

be-specified-in meet the requirements of the relevant-specification optical interface standard
found in the IEC 61755 series or IEC 63267 series.

5.7

Termination

A termination may consist of a bare fibre, a connector plug, or a receptacle. When a bare fibre
is used as a termination, a TJ or bare fibre adaptor is used depending on the configuration of
the test and the location of the bare fibre end. When a DUT has multiple connector plugs or
receptacles, they can consist of the same or different types. If the DUT has different connector
plugs or receptacles on either end of the DUT, the ATM may be necessary.
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Procedure

Preconditioning

The optical interfaces of the DUT shall be clean and free from any debris likely to affect the
performance of the test and any resultant measurements. The manufacturer’s cleaning
procedure shall be followed.

The DUT shall be allowed to stabilize at-reom-temperature standard atmospheric conditions
according to IEC 61300-1 for at least 1 h prior to testing.

Car
con

b should be exercised throughout the test to ensure that mating surfaces .are

Visual inspection

not

aminated with oil or grease. It is recognized that bare fingers can deposit a film Gf-grease.

6.3

connector end faces shall be inspected for cleanliness adcérding to IEC 61300-3-35
ned as needed. Recommended cleaning methods for conféctor end faces are describe
TR 62627-01.

DUT configuration types and test methods

Eight different DUT configuration types are desgribed in Table 3. The differences between th

con
con

The
test
mesd

Con

figuration types are primarily in the terminations of the optical ports. Terminations
sist of bare fibre, a connector plug, or a‘teceptacle.

RTM and ATM to be used for eachUT configuration type are defined in Table 3. Diffe
configurations and methods can result in different uncertainties of the attenuation b
sured. In cases of dispute,.the-RTM should be used.

sideration for devices wjith multicore fibre can be found in Annex A.

and
d in

eSe

nay

rent
bing
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Table 3 — DUT configuration types

Test methods

L Reference test | Alternati
Type Description DUT method ve test
RTM method
ATM
1 Fibre to fibre Power meter OTDR
(component) Cc (cutback)
IEC
2 Fibre to fibre - Power meter Powdr
(splice or field-mountable ~ (insertion A) mete
connector set) (edtback)
:lo ':o Or OTDR
IEC
3 Fibre to plug — Powet meter OTDR
(cutback)
IEC
4 Plug to plug Power meter Powdr
(component) (insertion BC) mete
(subdtitut
(I, c L] ion o
IEQ inserfion
cD)
or OTDR
5 Plug to plug Power meter Powdr
(patchcord) (insertion B) mete
- - (inseftion
Cor
IEC inser{ion
D)
or OTDR
6 Single plug r—--------- o Power meter OTDR
(pigtail) iec| (insertion B)
7 Receptacle, to receptacle Power meter Powdr
(companent) (insertion C) mete
(substitut
:l c l: ion o
inserfion
D)
IEC
or OTDR
8 Receptacle to plug Power meter Powdr
(component) (insertion C) mete
(subdtitut
:‘ C L] ion o
frsertion
D)
IEQ
or OTDR

An OTDR can be used on components with more than two ports, but in this case the reflected power from the ports
not being measured should be suppressed in the attenuation zone.

NOTE 1

C is a passive optical component which-may can have more than the two ports indicated.

NOTE 2 Insertion measurements and cutback measurements—may can be expected to give equivalent
measurements for type 2 DUTs.

NOTE 3 Due to measurement considerations, the OTDR method-may-be-less-accurate can have more
uncertainty than other measurement methods but-may can be the only test applicable.
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6.4 Attenuation measurements with a-power meter LSPM
6.4.1 General

The measurement of attenuation using cutback, substitution or insertion is based on the use of

an-optical-power-meter a PM, as described in 5.2.

Two measurements of power are required for each measurement of attenuation, 4, with a power
meter:

A:—1OIogﬁ dB (1)
)

where
P, |s the measurement of power with the DUT in the path;

Py |s the measurement of power without the DUT in the path.
Suitable connections shall be provided between the fibre and theydetector. Connections may

be with either an adaptor to connect a bare fibre or with a connéctor adaptor for the appropriate
conpector plug.

6.4.2 Cutback method

Forla type 1 and type 2 DUT, one lead of the DUT<s connected to the source with a TJ. [The
othgr lead is connected to the detector, and Py .issmeasured (see Figure 1). The fibre is cyt at

CP,|and P is measured.

cP
LS Z'K/V E? 7!/— ot —F]| o PM

CP

LS AYVELQ E D PM

TJ

IEC

Figure 1 — Cutback method — Type 1, type 2 and type 3 DUT

For a type 3, fibre-to-plug DUT, a RA and a RP with a pigtail are added to the DUT to form a
complete connector assembly. Attenuation of a type 3 DUT is the attenuation of the complete
connector assembly (plug-adaptor-plug) with pigtail leads and is measured as a type 1 DUT.

6.4.3 Substitution method

In the substitution method, P, is measured with the DUT in the-eireuit measurement set-up, and
Py is measured with a substitute patchcord in place of the DUT (see Figure 2).


https://iecnorm.com/api/?name=0f1afb94ddf6da32abba3892cd1ddd00

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

For a type 4 DUT, a RA is added to the RP on both the source lead and the test patchcord (see

Figure 2).
Substitute Test
patchcord patchcord
RA RA
LS Z‘?” < dh b H| o PM
TJ RP RP RP RP
Po
Test
DUT patchcord
RA RA
Ls N db— ¢ |—fi» Bl ® PM
e T ]
Py

IEC

Figure 2 — Substitution method - Type 4, type 7, and type 8 DUT

Forla type 7 DUT, the measurement is made in.the same way as a plug-to-plug DUT, ex¢ept

that| reference adaptors are not required for the measurement of P, (see Figure 2).

Forja type 8 DUT, the measurement is made in the same way as for a plug-to-plug DUT, ex¢ept

thatl only one reference adaptor is required for the measurement of P, (see Figure 2). In
case, the reference adaptor shall\be the one nearest the source.

than insertion measurements for types 4,-5,6and 7, and 8 DUTs. This is due to the fact
in the substitution method the reference power, P, includes the attenuation of the "substi

pat¢hcord" with its,cannections to the measurement system. Therefore, the value of P in
subgtitution method-is lower than in the insertion method.

6.4.4 Insertion method (A)

Forla type 2 fibre-to-fibre DUT (splice- or field-mountable connector set), Py is measured

Substitution measurementseay can be expected to give somewhat lower results of attenuTon

this

hat
ute

the

With
- or

a length of fibre between the temporary joint and the detector, the fibre is cut, the splice

field-mountable connector set is installed, and P, is measured (see Figure 3). The fibres

can

be similar fibres or dissimilar fibres as long as they are compatible with each other. If dissimilar
fibres are used, care should be taken to ensure the effects of dissimilar fibres are considered

in the measurement results (see IEC TR 62000 for guidance on single-mode fibres).
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LS jg/”ﬁ_?

[]
:

TJ Splice

P
! IEC

Figure 3 — Insertion method (C1A) — Type 2 DUT

6.4.5 Insertion method (B) with direct coupling to power meter

Forla type 5 and type 6 DUT, P, is measured with the detector connected to a RP on the fibre
from the TJ. An RA and the DUT are added, and P, is measured (see Figure 4).

LS N [O-<> m| o PM

IE RP

DUT

-

Y

RA
¥ [FE>—p o] o

P
! IEC

Figure 4 — Insertion method (€2B) — Type 5 and type 6 DUT

Thig measurement includes only the connector plug on the source end of the DUT in|the
megsurement. To measure both ends of the DUT, the measurement shall be repeated with|the
patgheord reversed.

For a type 6 DUT, the measurement requires an adaptor for a bare fibre at the detector.

6.4.6 Insertion method (C) with additional test patchcord

For a type 4 plug-to-plug (component) DUT or a type 5 plug-to-plug (patchcord) DUT, P, is

measured with the test patchcord connected between the detector and the lead from the TJ.
The DUT and another RA are added to measure P4 (see Figure 5). In the case where the DUT

has two different connector plugs, it may be useful to consider using the insertion method (D).
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Test patchcord

Forla type 7 receptacle-to-receptacle DUT, an RA is not required for the measurement of H,.

: O
LS N <> —= D PM
E_ TJ RP RP E
Py
Test
DUT patchcord
RA RA
LS /N* <> d—]c} EDDQE D PM
E_ TJ RP = RP
Py

IEC

Figure 5 — Insertion method (C3C) — Type 4, type 5,'type 7 and type 8 DUT

Forla type 8 receptacle-to-plug DUT, only one RA isirequired for the measurement of P,.

6.4.[7

Forla type 4 plug-to-plug (component) BUT or a type 5 plug-to-plug (patchcord) DUT, H
meagsured with the detector connectedto’a RP on the fibre from the TJ. The DUT, test patchc

Insertion method (D) with additional test patchcord

o is
ord,

and| RA are added to measure Py~(see Figure 6). This insertion method is especially useful
whegn the DUT has two differentconntector plug types.

Figure 6 — Insertion method (D) — Type 4, type 5, type 7 and type 8 DUT

RP

LS sz/” O-<> Bl o PM
TJ RP
Po
Test
) DUT SIzpatchcord )
RA RA
Ls Z’S/" E—@ b E D PM
T RP

Py

IEC

For a type 7 receptacle-to-receptacle DUT, an RA is not required for the measurement of P;.
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For a type 8 receptacle-to-plug DUT, only one RA is required for the measurement of P,.

6.5 Attenuation measurements with an OTDR
6.5.1 Measurement description

An OTDR measures the level of radiation scattered back by the optical line and collected by the
receiver of the instrument. Using an OTDR, it is possible to measure and to evaluate both point
events due, for example, to passive components such as splices, connectors, attenuators, etc.
or losses due to the attenuation of fibre sections terminated by passive components.

The‘te are two-principalmeasurementmethods-used methods of OTDR measurement depehding
on the DUT configuration type (see Table 3):

e method 1 — one launch section (see Figure 7) is applicable to DUT types 1, 2(13;
e method 2 — two launch sections (see Figure 8) are applicable to DUT typesi4, 5, 6, 7, 8.

LS1 a
OTDR ] [| DUT

Lq Lx

-t »

A

IEC 2186/12

_D_m

OTDR i, DUT

A
y
A
Y

IEC

Key
a, b reflective events

fibre launch section.@ptical length

DUT section optical length

Figure 7 — Method 1 — One launch section
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Q
o

LS1 LS2
OTDR . ] DUT m n
\
B L1 P Lx S Ly -~
IEC 2187/12
a b
= = DuF = =
B Ly | Ly P Ly ‘
- - -t

Key
a, b |reflective events

4 |fibre launch section optical length
, |fibre launch section optical length

L DUT section optical length

Figure 8 — Method 2 — Two launch sections

Fibre launch sections LS4L, and LS2L, provide separation between the OTDR equipment jand

the levents to be measured and ensure stable measurement conditions. Their minimum opftical
length is determined by the ability of the OTDR<to resolve the measurement of attenuation jand
is cpmmonly referred to as the attenuation dead zone—{BZa.«}. The maximum optical length of
the [launch section is limited by requirement to minimize the OTDR distance resolution ang to
min|mize optical losses of measured route.

If the DUT section length, Ly, is greater than the OTDR resolution (Ly >-DZau attenuation dead
zong), then the attenuation for*each event, a and b, will be displayed separately. Where 1y <

DZa)e attenuation dead zong;, the OTDR will be unable to distinguish between events a and b
and|the DUT will be shown as one attenuation event.

Where the DUT is terminated with either a connector plug or a receptacle, an RP and RA|are
addgd, as necessary, to form complete connector assemblies. These connector assemblies|are
congidered parftof'the DUT.

Where the-eomponent has pigtails, connector points are required. The pigtail lengths shall be
gre¥ter than the OTDR resolution for each event to be displayed separately.

6.5.2 Bidirectional measurement

The value of attenuation is determined from the intensity difference of back-scattering before
and after the DUT, so the launch section LS2L, is needed if the DUT does not itself have

sufficiently long pigtails, compared to the attenuation dead zone. Since the backscattering
coefficient of the fibre before and after the DUT can differ, the OTDR measurement shall be
made from both ends of the assembly of DUT and launch sections, without changing the
ordering of this assembly. The attenuation result is the average of the apparent attenuation
from the two OTDR measurements.

Differences in the backscatter coefficient of the fibre on either side of the DUT will result in an
error in a one-way OTDR measurement. The error in a measurement made in one direction will
be positive and the error in the other direction will be negative. The use of an average of
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readings taken in opposite directions cancels the error due to differences in the backscatter
coefficient of the two fibres.

Referring to the two measured attenuation values, illustrated in 6.5.4, as 4, and 4,, the average
attenuation is calculated as:

_ A1+A2
2

A (dB). (2)

See IEC TR 62316 for further details.

6.5.8 Measurement method

Configure the apparatus as shown in Figure 7 or Figure 8 with the OTDR equipment connec¢ted
to sjde a.

— Bet the OTDR measurement characteristics.

— [rake an attenuation measurement in direction a-b and saverthe resulting OTDR datg for
evaluation.

Configure the apparatus as shown in Figure 7 or Figure 8 with"the OTDR equipment connec¢ted
to sjde b.

— Pet the same OTDR measurement characteristies\as for the side a.

— [rake an attenuation measurement in direction. b-a and save the resulting OTDR datg for
evaluation.

6.5.4 Evaluation procedure
6.5.4.1 General

A typical OTDR display of the backscatter signal from a DUT with a non-reflective event is
illugtrated in Figure 9 a) and Figure 9 b).

1) M
()

i Y
=
Y ~1\ (3)

IEC IEC

a) Five-point evaluation b) Four-point evaluation

Figure 9 — Non-reflective event evaluation

A typical OTDR display of the backscatter signal from a DUT with a reflective event is illustrated
in Figure 10 a) and Figure 10 b). To avoid the reflection peak affecting the attenuation
measurement, the distance between the reference markers and the peak should be suitably
long. Alternatively, a suitable filter, specified in the relevant specification, should be used to
mask the reflection.
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6.5.4.2 Five-point evaluation

Set

fibr¢ section behind the DUT. Set the position of decision point (5){Attenuation, 4, shal
ulated as the power level difference at point (5) between the least squares approximation

cald
cur

fibrg¢ behind the DUT.

6.5.4.3 Four-point evaluation

Set

fibrg¢ section behind the DUT. Attenuation, 4, shall be calculated as the power-level differe
veen point (2a) of the least squares approximation curve of the fibre section in front of

bety
DUT

7

The

a) Five-point evaluation b) Four-point evaluation

Figure 10 — Reflective event evaluation

evaluation points (1) and (2) on the fibre section in front of the DUTF.and (3) and (4) on

e of the fibre section in front of the DUT and the least square$ approximation curve of

evaluation points (1) and (2) on the fibre section}ip front of the DUT and (3) and (4) on
[ and point (3a) of least squares approximation curve of the fibre behind the DUT.

Details to be specified and reported

est method;

source characteristics;

berformance requirements (allowable attenuation);
bower metercharacteristics;

relevant\fibre parameters;

DTDR)characteristics:

the
be

the

the
nce
the

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

- \Wavelength:

ractive i 1
— range;

— pulse width;

— averaging time;

— optical lengths L4, Lo, L,.

measurement uncertainty (refer to IEC TR 62627-04);

deviations from this test method.
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Annexe A
(informative)

Consideration of multicore fibre

General

When considering DUT utilizing multicore fibre (MCF), the fundamental attenuation procedures
and apparatus described in this document are still applicable. However, it is necessary to add

an
MC
The
con

Cla
whi

A.2

A.2

An
tran

swifch should be located between the source and fa -@ device and allows the light emitte

the
thro
sub

A.2

The)
sing
corg
a Fl

bptical switch and a fan-out device to the measurement system between the sour%
- DUT so that each core within the fibre can be measured as if it were a standalone
resulting measurement system is similar to the measurement system foré&ﬁ

Kok
ise A.2 describes the additional considerations, above and beyond the te&(}the docum
Lh is needed to satisfy the attenuation measurement of a MCF DUT.

Q
Additi O
itional apparatus ,\(b

hectors and passive components.

1 Optical switch (OSW) (OC)

pptical switch is a passive component possessing ée or more ports which selecti
smits, redirects or blocks optical power in an op fibre transmission line. The op

ugh the associated core in the multifibre and allows switching the light path to
sequent cores.
%
&

2 Fan-in/fan-out device (FIFO) 1\

fan-in/fan-out device encompass&s a means of splitting the MCF into individual, stang
le core fibres (SCF). The devfr@ can take the form of a MCF connector plug (MCF plug
splitting device (wavegui plitter, etc.) and individual, SCF legs. A general depictio
FO device can be seen@ gure A.1.

-

@ : Individual,
O SCF legs

C) c MCF plug
. ore
Q§ splitter ]
MCF

O%O IEC
NS

source to be transmitted to one leg of the fa§- jut device which in turn transmits the light

and

ipre.
tifiber

ent,

vely
ical
il by

the

ard
), a
h of

A3

Figure A.1 — FIFO device example

Test setup and procedure — LSPM

The test setup and procedure for a MCF DUT using LSPM are similar to the methods described
in 6.4 with the addition of the apparatus as specified in Clause A.2. For simplicity, a type 5 DUT
with MCF and MCF connector plugs is considered with the test setup for insertion method B as
shown in Figure A.2. This approach can be extrapolated to the other insertion methods for
different DUT configuration types.
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reference power measurement, Py, and MCF DUT power meagsurement, P4, should be tg

indiyidually for each core in the MCF. Formula (1) should, bevconsidered individually for ¢
to calculate the respective attenuation for each corednthe MCF DUT.

Test setup and procedure — OTDR

test setup and procedure for a MCF DUT@sing OTDR are similar to the methods descrl
5 with the addition of the apparatus as_ specified in Clause A.2. For simplicity, the me
g a one launch section is considered as shown in Figure A.3. This approach can

extrapolated to the method using twodaunch sections.

OTDR

Ly

Figure A.2 — Insertion method B — Type 5 MCFDUT

IEC

osw
SCF SCF

FIFO

MCF DUT

MCF

Figure A.3 — Method 1 — One launch section MCF DUT
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DEVICES AND PASSIVE COMPONENTS -
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This fourth edition cancels and replaces the third edition published in 2012. This edition
constitutes a technical revision.

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

a) addition of Clause 3 containing terms, definitions and abbreviated terms;

b) addition of a new LSPM measurement method, insertion method (D);

c) addition of Annex A describing attenuation measurement of multicore fibre;

d) changed reference test method to insertion C and alternative test method to substitution or

nsertion D for power meter and type 4 DUT.
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text of this International Standard is based on the following documents:

Draft Report on voting

86B/4656/FDIS 86B/4675/RVD

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

the

The

above table.

language used for the development of this International Standard is English.
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document was drafted in accordance with ISO/IEC Directives, Part 2, and develope
brdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement;avail
hww.iec.ch/members_experts/refdocs. The main document types developedy by IEC
Cribed in greater detail at www.iec.ch/standardsdev/publications.

st of all the parts in IEC 61300 series, published under the generdl title, Fibre ¢
rconnecting devices and passive components — Basic test and measurement procedy
be found on the IEC website.

committee has decided that the contents of this document-will'remain unchanged until
ility date indicated on the IEC website under webstorgliec.ch in the data related to
Cific document. At this date, the document will be

reconfirmed,

vithdrawn,

replaced by a revised edition, or

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

Part 3-4: Examinations and measurements — Attenuation

023

Stope

part of IEC 61300 describes the various methods available to measure the attenuatio
cal components. It is not, however, applicable to random mate attenuation méasurem
jescribed in IEC 61300-3-34 and IEC 61300-3-45 nor for attenuation measdrement
5e wavelength division multiplexing (DWDM) devices as described in IEC.64300-3-29.

Normative references

stitutes requirements of this document. For dated references,only the edition cited app
undated references, the latest edition of the referenced document (including
ndments) applies.

60793-2-10, Optical fibres — Part 2-10: Product-Specifications — Sectional specificatior
gory A1 multimode fibres

60793-2-50, Optical fibres — Part 2-50: Rroduct specifications — Sectional specification
s B single-mode fibres

60825-1, Safety of laser products’~ Part 1: Equipment classification and requirements

61300-1, Fibre optic interc@nnecting devices and passive components — Basic test
surement procedures —Rart 1: General and guidance

61300-3-35, Fibrecoptic interconnecting devices and passive components — Basic test
surement procedures — Part 3-35: Examinations and measurements — Visual inspectio

61755 (all‘parts), Fibre optic interconnecting devices and passive components — Conne
ral interfaces for single-mode fibres

n of
pnts
5 of

following documents are referred to in the text in such a way that some or all of their content

ies.
any

for

for

and

and
n of

ctor

IEC

63267 (all parts), Fibre optic interconnecting devices and passive components — Connél

ictor

optical interfaces for enhanced macro bend loss multimode fibres

3

3.1

For

Terms, definitions and abbreviated terms

Terms and definitions

the purposes of this document, the terms and definitions given in IEC 61300-1 apply.

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

add

resses.

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

ISO Online browsing platform: available at http://www.iso.org/obp
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3.2 Abbreviated terms

ATM alternative test method

C passive optical component

CWDM coarse wavelength division multiplexing

D optical detector

DUT device under test

FIFO fan-in/fan-out device

LED light emitting diode

LS optical light source

LSAM optical light source and power meter

MCF multicore fibre

oS\ optical switch

OTDR optical time domain reflectometer

PDIj polarization dependent loss

PM optical power meter

RA reference adaptor

RP reference plug

RTM reference test method

SCHk single core fibre

TJ temporary joint

4 |(General description

41| General

Attdnuation is intended to give alvalue for the decrease of optical power, expressed in decibels,
resdlting from the insertion<of’ a DUT, within an optical link. The term "insertion losg" is
sonjetimes used in place of "attenuation".

Thel DUT may have more than two optical ports. However, since an attenuation measurement
is made across only two ports, the DUT in this document shall be described as having two ports.
Thel| reference{method for measuring attenuation is with an LSPM. OTDR measurements|are
presented as-an alternative method. Three variations in the measurement of attenuation with a

LSH

M are,presented.

4.2

Precautions

The power in the fibre and DUT shall not be at a level high enough to generate non-linear
scattering or DUT overloading effects.

The position of the fibres in the test should be fixed between the measurement without the DUT,
Py, and with the DUT inserted, P4, to avoid changes in attenuation due to bending loss.

In multimode measurements, a change in modal distribution in the measurement system due to
fibre disturbance can affect the attenuation measurement.

Components with PDL will show different attenuation depending on the input state of
polarization from the source. If the component PDL can exceed the acceptable uncertainty in
the attenuation measurement, then either an unpolarized or polarization scrambled source
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should be used to measure the polarization averaged attenuation, or the methods of IEC 61300-
3-2 should be used to measure PDL and attenuation together.

The laser safety recommendations in IEC 60825-1 shall be followed.

5 Apparatus

5.1 Launch conditions and light source (LS)

heasured at the output of the launch reference connector.

The| source unit consists of an optical emitter, the associated drive electronics and-fibre pigtail

soufce at 23 °C shall be £0,01 dB from the initial value over the duration of the measurement.
Thel stability of the multimode fibre source at 23 °C shall be £0,05 dB from the initial value
the [duration of the measurement. The source output power shall be greater than or equal to
20 dB above the minimum measurable power level.

Table 1 — Preferred source conditions

No|. Type Central wavelength Spectral width Source type
RMS

nm nm
S1 | Multimode 660 + 30 =10 Monochromator or LED
S4 | Multimode 780 £ 30 240 Monochromator or LED
S3 | Multimode 850 * 30 =10 Monochromator or LED
S4 | Multimode 1300 = 30 =10 Monochromator or LED
S§q | Single-mode 1310 + 30 To be reported Laser diode monochromator or LED
Sq | Single-mode 1550 = 30 To be reported Laser diode monochromator or LED
S71 | Single-mode 1625 30 To be reported Laser diode monochromator or LED

It is|recognized that some compgnents, for example for CWDM, can require the use of other source types such as
tunable lasers. It is therefore recommended, in these cases, that the preferred source characteristics are specified
on fhe basis of the componént to be measured.

NOTE Central wavelength (centroidal wavelength) and spectral width are defined in IEC 61280-1-3.

5.2| Optical power meter (PM)

The| power meter unit consists of an optical detector (D), the mechanism for connecting {o it
and| associated detection electronics. The connection to the detector should either be with an
adaptor that accepts a bare fibre, or a connector plug of the appropriate design.

The measurement system shall be stable within specified limits over the period of time required
to measure Py and P,. For measurements where the connection to the detector shall be

disconnected between the measurement of Py and P,, the measurement repeatability shall be

less than or equal to 0,02 dB. A detector with a large sensitive area should be used to achieve
this.

The dynamic range of the power meter shall be capable of measuring the power level exiting
from the DUT at the wavelength being measured.
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The preferred power meter parameters are given below in Table 2. The power meter should be
calibrated for the wavelength range and power level to be measured. The power meter stability
should be less than or equal to 0,01 dB over the measurement time and temperature range.
The stability and validity of dark current corrections from zeroing calibration can influence this.

Table 2 — Preferred power meter parameters

Number Type Maximum nonlinearity Relative uncertainty

dB dB

D1 Multimode 10,05 - nAE
(=60 dBm < input power < -5 dBm) ’

D2 Single-mode +0,01
(attenuation < 10 dB)
£0.05 < 0,02
(10 dB < attenuation < 60 dB)

In drder to ensure that all light exiting the fibre is detected by the power meter, the sensitive area of the dete
and|the relative position between it and the fibre should be compatible with the numerical aperture of the fibre

NOTE Common sources of relative uncertainty are polarization dependence and interference with reflections f
the |power meter and fibre connector surfaces. The sensitivity of the power meter to such reflections can
chafacterized by the parameter spectra ripple, determined as the periodic change in responsivity vs. the wavele
of g coherent light source.

ctor

rom

gth

5.3

A tg

Temporary joint (TJ)

endp into a stable, reproducible, low-loss joint. Itis‘used when direct connection of the DU

the
pre

ision V-groove, vacuum chuck, a micromanipulator or a fusion or mechanical splice.

temporary joint shall be stable to within +10°% of the required measurement uncertainty in
ovef the time taken to measure Py and P4\ A suitable refractive index matching material ma

usefl to improve the stability of the TJ.

5.4

Fibre

mporary joint is a method, device or mechanical fixture for temporarily aligning two fibre

T to

measurement system is not achievable by a standard connector. It may, for example, e a

The
dB
be

The| fibre in the lead from(the source to the TJ, in the test patchcord, and in the substitute

pat

Fib

5.5

Wh
RP
me
or |

5.6

¢hcord, shall belong to the same category as that used in the DUT.
res shall be in accerdance with IEC 60793-2-10 or IEC 60793-2-50.

Reference plug (RP)

ecomes, in effect, a part of the DUT during the measurement of attenuation. The RP §

the
hall

}re a-RPis required to form complete connector assemblies in any of the test methods,

t'thé requirements of the relevant optical interface standard found in the IEC 61755 se

ries

EC 63267 series.

Reference adaptor (RA)

Where a RA is required to form complete connector assemblies in any of the test methods, the
RA becomes, in effect, a part of the DUT during the measurement of attenuation. The RA shall
meet the requirements of the relevant optical interface standard found in the IEC 61755 series

orl

EC 63267 series.
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Termination

023

A termination may consist of a bare fibre, a connector plug, or a receptacle. When a bare fibre
is used as a termination, a TJ or bare fibre adaptor is used depending on the configuration of
the test and the location of the bare fibre end. When a DUT has multiple connector plugs or
receptacles, they can consist of the same or different types. If the DUT has different connector
plugs or receptacles on either end of the DUT, the ATM may be necessary.

6

Procedure

6.1
The

performance of the test and any resultant measurements. The manufacturer’s clea

prod

The
IEC

Car
con

6.2

All
cled
IEC

6.3

Eight different DUT configuration types afe described in Table 3. The differences between th

con
con

The
test
med

Con

Preconditioning
optical interfaces of the DUT shall be clean and free from any debris likely to<affect

edure shall be followed.

DUT shall be allowed to stabilize at standard atmospheric conditions according
61300-1 for at least 1 h prior to testing.

e should be exercised throughout the test to ensure that\mating surfaces are

Visual inspection
connector end faces shall be inspected for cleapnliness according to IEC 61300-3-35

ned as needed. Recommended cleaning methaods\for connector end faces are describe
TR 62627-01.

DUT configuration types and test methods

figuration types are primarily in_th'e terminations of the optical ports. Terminations
sist of bare fibre, a connector plug, or a receptacle.

RTM and ATM to be used-for each DUT configuration type are defined in Table 3. Diffe
configurations and methods can result in different uncertainties of the attenuation b
sured. In cases of dispute, the RTM should be used.

sideration for deyices with multicore fibre can be found in Annex A.

the
ning

to

not

aminated with oil or grease. It is recognized that bare fingers‘can deposit a film of grease.

and
d in

ese

nay

rent
ping
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Table 3 — DUT configuration types

Test methods
Type Description DUT Reference test Alternative
method test method
RTM ATM
1 Fibre to fibre Power meter OTDR
(component) Cc (cutback)
IEC
Fibre to fibre _ Power meter Power meter
(splice or field-mountable ~ (insertion A) (cutback)
connector set
) Or OFDR
[o][o]
IEC
3 Fibre to plug — Power meter OTDR
(cutback)
IEC
4 Plug to plug Powermeter Power mete
(component) +— C I—11 (insertion C) (substitution|or
insertion D)
IEC
or OTDR
5 Plug to plug Power meter Power mete
(patchcord) 3 ] (insertion B) (insertion C for
IEC insertion D)
or OTDR
6 Single plug J——------- r-n Power meter OTDR
(pigtail) IEC (insertion B)
7 Receptacle to receptacle Power meter Power mete
(component) (insertion C) (substitution| or
c l: insertion D)
or OTDR
IEC
g Receptacle to plug Power meter Power mete
(component) (insertion C) (substitution| or
:‘ c .| insertion D)
or OTDR
IEC
An|OTDR can be used on components with more than two ports, but in this case the reflected power from fthe
ports not-being measured should be suppressed in the attenuation zone.
NOTE T Cis a passive optical component which can have more than the two ports indicated.
NOTE 2 Insertion measurements and cutback measurements can be expected to give equivalent measurements
for type 2 DUTs.
NOTE 3 Due to measurement considerations, the OTDR method can have more uncertainty than other
measurement methods but can be the only test applicable.

6.4 Attenuation measurements with a LSPM

6.4.1 General

The measurement of attenuation using cutback, substitution or insertion is based on the use of

a PM, as described in 5.2.
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Two measurements of power are required for each measurement of attenuation, 4, with a power
meter:

A:—1OIogi dB (1)
R

where

P1 s the measurement of power with the DUT in the Ihath'

Py |is the measurement of power without the DUT in the path.

Suifable connections shall be provided between the fibre and the detector. Connections may
be with either an adaptor to connect a bare fibre or with a connector adaptor for the“appropifiate
conpector plug.

6.4.2 Cutback method

Forla type 1 and type 2 DUT, one lead of the DUT is connected te_the source with a TJ. [The
othgr lead is connected to the detector, and P, is measured (see(Figure 1). The fibre is cyt at

CP,[and Pgis measured.

cP
LS Z'K/V E? 7!/— vt —F] o PM

CP

LS jg/‘/ﬂe E D PM

TJ

IEC

Figure 1 — Cutback method — Type 1, type 2 and type 3 DUT

Forla type 3, fibre-to-plug DUT, a RA and a RP with a pigtail are added to the DUT to form a
conlplete connector assembly. Attenuation of a type 3 DUT is the attenuation of the compllete
connector assembly (plug-adaptor-plug) with pigtail leads and is measured as a type 1 DUT.

6.4.3 Substitution method

In the substitution method, P, is measured with the DUT in the measurement set-up, and P is
measured with a substitute patchcord in place of the DUT (see Figure 2).

For a type 4 DUT, a RA is added to the RP on both the source lead and the test patchcord (see
Figure 2).
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For

Substitute Test
patchcord patchcord
RA RA
LS 4&0 < dh b H| o PM
TJ RP RP RP RP
Po
cht
DUT patchcord
RA RA
Ls N db—{c —fs 5| o PM
Fo—d—{c——F
By

IEC

Figure 2 — Substitution method — Type 4, type’7, and type 8 DUT

a type 7 DUT, the measurement is made in the same way as a plug-to-plug DUT, ex

that| reference adaptors are not required for the measurement of P, (see Figure 2).

For

a type 8 DUT, the measurement is made in‘the same way as for a plug-to-plug DUT, ex

thatl only one reference adaptor is required.for the measurement of P, (see Figure 2). In

cas

b, the reference adaptor shall be the qgne nearest the source.

Substitution measurements can be expected to give somewhat lower results of attenuation
insgrtion measurements for types:4,7, and 8 DUTs. This is due to the fact that in the substit
method the reference power, Pyi-includes the attenuation of the "substitute patchcord" wit

con

is Igqwer than in the insertion method.

6.4.4 Insertionimethod (A)

For

a type 2 fibre-to-fibre DUT (splice- or field-mountable connector set), Py is measured

cept

cept
this

han
tion
n its

hections to the measurement system. Therefore, the value of Py in the substitution method

with

a length of fibre between the temporary joint and the detector, the fibre is cut, the splicg- or
fielg-mountable connector set is installed, and P, is measured (see Figure 3). The fibres
be gimilar’fibres or dissimilar fibres as long as they are compatible with each other. If dissi
fibr¢s are used, care should be taken to ensure the effects of dissimilar fibres are considgred
in the measurement results (see IEC TR 62000 for guidance on single-mode fibres).

can
ilar
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LS jg/”ﬁ_@ L] o

TJ
Py
LS 7VV |__‘— <> O [ ] D =3V
I — X —]
TJ Splice
Py

IEC

Figure 3 — Insertion method (A) — Type 2 DUT

6.4.5 Insertion method (B) with direct coupling to power meter

For|a type 5 and type 6 DUT, P, is measured with the detector connected to a RP on the fibre
from the TJ. An RA and the DUT are added, and P, is measured (see Figure 4).

=] [ 5o g o

IE RP

DUT

-

Y

RA
¥ [FE>—p o] o

P
! IEC

Figure 4 — Insertion method (B) — Type 5 and type 6 DUT

Thig measurement includes only the connector plug on the source end of the DUT in|the
megsurement. To measure both ends of the DUT, the measurement shall be repeated with|the
patgheord reversed.

For a type 6 DUT, the measurement requires an adaptor for a bare fibre at the detector.

6.4.6 Insertion method (C) with additional test patchcord

For a type 4 plug-to-plug (component) DUT or a type 5 plug-to-plug (patchcord) DUT, P, is

measured with the test patchcord connected between the detector and the lead from the TJ.
The DUT and another RA are added to measure P, (see Figure 5). In the case where the DUT

has two different connector plugs, it may be useful to consider using the insertion method (D).
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Test patchcord

-t »
- -

|
RA
LS N[O <> —dis Q A] o PM

Py
Test
DUT patchcord
RA RA
LS Z.ST/” <> db C D PM
E_ TJ RP ! RP
Py

IEC

Figure 5 — Insertion method (C) — Type 4, type 5,type 7 and type 8 DUT

Forla type 7 receptacle-to-receptacle DUT, an RA is not required for the measurement of A,.
Forla type 8 receptacle-to-plug DUT, only one RA isirequired for the measurement of P,.

6.4.7 Insertion method (D) with additional test patchcord

For|a type 4 plug-to-plug (component) BUT or a type 5 plug-to-plug (patchcord) DUT, A, is
measured with the detector connected'to’a RP on the fibre from the TJ. The DUT, test patchcprd,
and| RA are added to measure Py (see Figure 6). This insertion method is especially ugeful

whgn the DUT has two differenticonntector plug types.

LS Ztg/” <> D PM
TJ

RP

Test
DUT patchcord

- T

RA RA
A | [
TJ

RP

Py
IEC

Figure 6 — Insertion method (D) — Type 4, type 5, type 7 and type 8 DUT

For a type 7 receptacle-to-receptacle DUT, an RA is not required for the measurement of P,.
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For a type 8 receptacle-to-plug DUT, only one RA is required for the measurement of P,.

6.5 Attenuation measurements with an OTDR
6.5.1 Measurement description

An OTDR measures the level of radiation scattered back by the optical line and collected by the
receiver of the instrument. Using an OTDR, it is possible to measure and to evaluate both point
events due, for example, to passive components such as splices, connectors, attenuators, etc.
or losses due to the attenuation of fibre sections terminated by passive components.

Thel'e are two methods of OTDR measurement depending on the DUT configuration type\(see
Tabje 3):

e method 1 — one launch section (see Figure 7) is applicable to DUT types 1, 2(3;

e method 2 — two launch sections (see Figure 8) are applicable to DUT typesi4, 5, 6, 7, 8.

a b
OTDR ] E' rd |
L1 Lx ‘
~z > >
IEC
Key
a, b | reflective events
L, fibre launch section optical length

Ly DUT section optical length

Figure 7 — Method 1 — One launch section

_D_m
T o
&

OTDR 1 DUT

A
Y
A
y
A

EC

Key
a, b | reflective.events

L, [fibre launch section optical length

L, |filbre launch section optical length

L DUT section optical length

Figure 8 — Method 2 — Two launch sections

Fibre launch sections L, and L, provide separation between the OTDR equipment and the

events to be measured and ensure stable measurement conditions. Their minimum optical
length is determined by the ability of the OTDR to resolve the measurement of attenuation and
is commonly referred to as the attenuation dead zone. The maximum optical length of the launch
section is limited by requirement to minimize the OTDR distance resolution and to minimize
optical losses of measured route.
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If the DUT section length, Ly, is greater than the OTDR resolution (Ly > attenuation dead zone),
then the attenuation for each event, a and b, will be displayed separately. Where Ly <

attenuation dead zone, the OTDR will be unable to distinguish between events a and b and the
DUT will be shown as one attenuation event.

Where the DUT is terminated with either a connector plug or a receptacle, an RP and RA are
added, as necessary, to form complete connector assemblies. These connector assemblies are
considered part of the DUT.

Where the component has pigtails, connector points are required. The pigtail lengths shall be

greater than the OTDR resolution for each event to be displayed separately.

6.5.

The
and
long
the

end
ass
mea

Diff
errg
be

readlings taken in opposite directions cancels the@rror due to differences in the backsca

coe

Ref
atte

Sed IEC TR 62316 for further details.

6.5.

Configure thieyapparatus as shown in Figure 7 or Figure 8 with the OTDR equipment conne

tos

2 Bidirectional measurement

value of attenuation is determined from the intensity difference of back-s¢attering be
after the DUT, so the launch section L, is needed if the DUT does not itself have sufficie

pigtails, compared to the attenuation dead zone. Since the backscattering coefficien
5 of the assembly of DUT and launch sections, without changing the ordering of

embly. The attenuation result is the average of the apparent atténuation from the two O
surements.

rin a one-way OTDR measurement. The error in a méasurement made in one direction
positive and the error in the other direction will-b€ negative. The use of an averag

fficient of the two fibres.

prring to the two measured attenuation values, illustrated in 6.5.4, as 44 and 4,, the aver
nuation is calculated as:

A:% (dB).

3 Measurement method

de a.

Set.the OTDR measurement characteristics.

fore
ntly

t of

fibre before and after the DUT can differ, the OTDR measurement shall be made from thoth

this
'DR

prences in the backscatter coefficient of the fibre on either side of the DUT will result in an

will
b of
tter

age

(2)

cted

Take an attenuation measurement in direction a-b and save the resulting OTDR data for

evaluation.

Configure the apparatus as shown in Figure 7 or Figure 8 with the OTDR equipment connected

tos

ide b.

Set the same OTDR measurement characteristics as for the side a.

Take an attenuation measurement in direction b-a and save the resulting OTDR data for

evaluation.
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6.5.4 Evaluation procedure
6.5.4.1 General

A typical OTDR display of the backscatter signal from a DUT with a non-reflective event is
illustrated in Figure 9 a) and Figure 9 b).

(1 (1
©®)

)
i
~
Yy I\
(4)
IEC IE(
a) Five-point evaluation b) Four-point evaluation

Figure 9 — Non-reflective event evaluation

A typical OTDR display of the backscatter signal from a/DUT with a reflective event is illustrated
in Figure 10 a) and Figure 10 b). To avoid the reflection peak affecting the attenuation
megsurement, the distance between the reference{markers and the peak should be suitably

long. Alternatively, a suitable filter, specified in-the relevant specification, should be usefl to
magk the reflection.

IEC l/: 1}

a) Five-point evaluation b) Four-point evaluation

Figure 10 — Reflective event evaluation

6.5.4.2 Five-point evaluation

Set evaluation points (1) and (2) on the fibre section in front of the DUT and (3) and (4) on the
fibre section behind the DUT. Set the position of decision point (5). Attenuation, 4, shall be
calculated as the power level difference at point (5) between the least squares approximation

curve of the fibre section in front of the DUT and the least squares approximation curve of the
fibre behind the DUT.
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6.5.4.3 Four-point evaluation

Set evaluation points (1) and (2) on the fibre section in front of the DUT and (3) and (4) on the
fibre section behind the DUT. Attenuation, 4, shall be calculated as the power-level difference
between point (2a) of the least squares approximation curve of the fibre section in front of the
DUT and point (3a) of least squares approximation curve of the fibre behind the DUT.

7 Details to be specified and reported

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

e [est method;

e Bource characteristics;

e performance requirements (allowable attenuation);
e power meter characteristics;

e felevant fibre parameters;

e DTDR characteristics:

- wavelength;

- range;

- pulse width;

- averaging time;

- optical lengths Ly, Ly, L,.

e measurement uncertainty (refer to IEC TR,62627-04);

e (eviations from this test method.
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Annex A
(informative)

Consideration of multicore fibre

General

023

When considering DUT utilizing multicore fibre (MCF), the fundamental attenuation procedures
and apparatus described in this document are still applicable. However, it is necessary to add

an
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Cla
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A.2

A.2

An
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swifich should be located between the source and fad-out device and allows the light emitte

the
thro
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A.2

The)
sing
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a Fl

pptical switch and a fan-out device to the measurement system between the source
- DUT so that each core within the fibre can be measured as if it were a standalone fi

hectors and passive components.

ise A.2 describes the additional considerations, above and beyond the text inthe docum
th is needed to satisfy the attenuation measurement of a MCF DUT.

Additional apparatus

1 Optical switch (OSW)

pptical switch is a passive component possessing eile or more ports which selecti
smits, redirects or blocks optical power in an optical fibre transmission line. The op

ugh the associated core in the multifibore DUT and allows switching the light path to
sequent cores.

2 Fan-in/fan-out device (FIFO)

fan-in/fan-out device encompasses a means of splitting the MCF into individual, stang
le core fibres (SCF). The device can take the form of a MCF connector plug (MCF plug
splitting device (waveguide;-splitter, etc.) and individual, SCF legs. A general depictig
FO device can be seenqinFigure A.1.

Individual,
SCF legs

MCF plug
Core
splitter :I
MCF

IEC

and
bre.

resulting measurement system is similar to the measurement system for<multifiber

ent,

vely
ical
1 by

source to be transmitted to one leg of the fan-out device which in turn transmits the light

the

ard
,a
n of

A3

Figure A.1 — FIFO device example

Test setup and procedure — LSPM

The test setup and procedure for a MCF DUT using LSPM are similar to the methods described
in 6.4 with the addition of the apparatus as specified in Clause A.2. For simplicity, a type 5 DUT
with MCF and MCF connector plugs is considered with the test setup for insertion method B as
shown in Figure A.2. This approach can be extrapolated to the other insertion methods for
different DUT configuration types.
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The

indiyidually for each core in the MCF. Formula (1) should. bevconsidered individually for ¢

core

A.4

The
in 6
usin

extrapolated to the method using two:launch sections.

SCF SCF VCE
LS |
Z#S/V @_@ oswW | FIFO | E D PM
IE MCF
RP
Py
MCF
DUt
RA
LS Z‘Y/ <> osw ~| FIFO |—|:|]:|—E D oM
TJ MCF
RP

IEC

Figure A.2 — Insertion method B — Type 5 MCF DUT
reference power measurement, Py, and MCF DUT power measurement, P,, should be tg

to calculate the respective attenuation for each corecin'the MCF DUT.

Test setup and procedure — OTDR

test setup and procedure for a MCF DUTsing OTDR are similar to the methods descrl
5 with the addition of the apparatus as specified in Clause A.2. For simplicity, the me
g a one launch section is considered as shown in Figure A.3. This approach can

Ly
OTDR osw FIFO MCF DUT

SCF SCF MCF

IEC

Figure A.3 — Method 1 — One launch section MCF DUT

ken
ach

bed
hod
be
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

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

AVANT-PROPOS

a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normatisation comp
de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'lEC-a pour objg
favoriser la coopération internationale pour toutes les questions de normalisation dans”les domaine
I'Blectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des, N6rmes internation
des Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) e
Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée\a)des comités d'études
tfavaux desquels tout Comité national intéressé par le sujet traité peut)participer. Les organisa
internationales, gouvernementales et non gouvernementales, en liaison avec\’lEC, participent égalemen
tfavaux. L'IEC collabore étroitement avec |'Organisation Internationale dé) Normalisation (ISO), selon
donditions fixées par accord entre les deux organisations.

les décisions ou accords officiels de I'lEC concernant les questions téchriques représentent, dans la mesu

023

bsée
t de
5 de
bles,
des
aux
ions
aux
des

e du

possible, un accord international sur les sujets étudiés, étant donné quie les Comités nationaux de I'l[EC intérefssés

sont représentés dans chaque comité d’études.

es Publications de I'lEC se présentent sous la forme ded{ecommandations internationales et sont agr
gomme telles par les Comités nationaux de I'lEC. Tous les €&fforts raisonnables sont entrepris afin que
sfassure de I'exactitude du contenu technique de ses publications; I'l[EC ne peut pas étre tenue responsab
I'Bventuelle mauvaise utilisation ou interprétation qui en ‘est faite par un quelconque utilisateur final.

Qans le but d'encourager I'uniformité internationalé/;les Comités nationaux de I'lEC s'engagent, dans tou

esure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natior]
gt régionales. Toutes divergences entre toutes Publications de I'IEC et toutes publications nationale
regionales correspondantes doivent étre indiquees en termes clairs dans ces derniéres.

'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
fournissent des services d'évaluation( de conformité et, dans certains secteurs, accédent aux marque
donformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certific
indépendants.

ous les utilisateurs doivent s'agsurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité netdoit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandata
compris ses experts-particuliers et les membres de ses comités d'études et des Comités nationaux de |
pour tout préjudice causé en cas de dommages corporels et matériels, ou de tout autre dommage de qud
ature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dépe
découlant de la.publication ou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de |
du au crédit gui_lui est accordé.

attention'est attirée sur les références normatives citées dans cette publication. L'utilisation de publica
reférencées est obligatoire pour une application correcte de la présente publication.
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'attention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire I’

bbjet

de ‘droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droifs de

brevets.

L'IEC 61300-3-4 a été établie par le sous-comité 86B: Dispositifs d'interconnexion et
composants passifs a fibres optiques, du comité d'études 86 de I'lEC: Fibres optiques. Il s'agit
d'une Norme internationale.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2012. Cette édition
constitue une révision technique.

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

a) ajout de I'Article 3 relatif aux termes, définitions et abréviations;

b) ajout d'une nouvelle méthode de mesure LSPM, la méthode par insertion (D);
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c)
d)

ajout de ’Annexe A qui décrit le mesurage de l'affaiblissement de la fibre multicceur;

modification de la méthode d'essai de référence par insertion C et de la méthode d'essai

alternative par substitution ou par insertion D pour 'appareil de mesure de la puissanc
le DUT de type 4.

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

Le napport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote~a
abopti a son approbation.

Lal

Ce

Dirgctives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément(lEC, disponibles §

ww

I''EC sont décrits plus en détail sous www.iec.ch/standardsdev/pubtications.

La ljste de toutes les parties de la série IEC 61300, publiées/sous le titre général, Dispoq

d'in

Le @

Projet Rapport de vote
86B/4656/FDIS 86B/4675/RVD

e et

bngue employée pour |'élaboration de cette Norme internationale est I'anglais.

Hocument a été rédigé selon les Directives ISO/IEC, Partie 2, il a étédéveloppé selon

v.iec.ch/members_experts/refdocs. Les principaux types de decuments développés

reconduit,
supprime,
remplacé par une édition réviséeg, ou

Bhmendé.

ant

es
ous
par

itifs

erconnexion et composants passifs fibroniques — Procédures fondamentales d'essais et de
megures, peut étre consultée sur le site web de I'lEC.

omité a décidé que le contenu de ce document ne Sera pas modifié avant la date du résultat
de lla maintenance indiquée sur le site web de {NEC sous webstore.iec.ch dans les donn
relatives au document recherché. A cette date,|€ document sera

ées
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Partie 3-4: Examens et mesures — Affaiblissement

La
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Domaine d'application

urages de 'affaiblissement d0 a I'accouplement aléatoire décrits dans I'lEC 6%1300-3-3
C 61300-3-45 ni aux mesurages de I'affaiblissement des dispositifs de -multiplexage

fits dans I'lEC 61300-3-29.

Références normatives

documents suivants sont cités dans le texte de sorte qulils’constituent, pour tout ou p3
eur contenu, des exigences du présent document.-Rour les références datées, s

rence s'applique (y compris les éventuels amendements).

60793-2-10, Fibres optiques — Partie 2-10Q%" Spécifications de produits — Spécificg
rmédiaire pour les fibres multimodales de-catégorie A1

60793-2-50, Fibres optiques — Partie 2-50: Spécifications de produits — Spécifica
rmédiaire pour les fibres unimodales de classe B

60825-1, Sécurité des appareils a laser — Partie 1: Classification des matérield
ences

61300-1, Dispositifs, d'interconnexion et composants passifs fibroniques — Procédi
lamentales d'essais et de mesures — Partie 1: Généralités et recommandations

61300-3-35;.\Dispositifs d’interconnexion et composants passifs a fibres optique
cédures fondamentales d’essais et de mesures — Partie 3-35: Examens et mesure
Imen visuel des connecteurs a fibres optiques et des émetteurs-récepteurs a embase fil

61755 (toutes les parties), Dispositifs d’interconnexion et composants passifs fibroniq

023

présente partie de I'lEC 61300 décrit les différentes méthodes disponibles qui permettent
de mesurer I'affaiblissement des composants optiques. Toutefois, elle n’est applicable ni

aux
4 et
par

xer)

rtie
bule

tion citée s’applique. Pour les références non datées;’la derniére édition du documenf de

tion

tion

et
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S —_
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rée

ues

—In

erraces opriques ae connecteur pour fibres umnimodaales

IEC 63267 (toutes les parties), Fibre optic interconnecting devices and passive components —
Connector optical interfaces for enhanced macro bend loss multimode fibres (disponible en

ang

lais seulement)
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3 Termes, définitions et abréviations

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 61300-1 s'appliquent.

L'ISO et I'lEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

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

3.2| Abréviations

ATM (alternative test method) méthode d'essai alternative

C composant optique passif

CWpPpM (coarse wavelength division multiplexing) multiplexage~ par répartition| en
longueur d'onde grossiére

D détecteur optique

DUT (device under test) dispositif en essai

FIFO (fan-in/fan-out device) dispositif d’entrance/sortance

LEDO diode électroluminescente

LS (optical light source) source lumineuse aptique

LSHM (optical light source and power mefer)y mesureur de puissance de la solrce

lumineuse optique

MCF (multicore fibre) fibre multicceur.

OoS\Ww (optical switch) commutateur optique

OTDR (optical time domain reffectometer) réflectometre optique dans le domaine
temporel

PD (polarization dependent loss) perte dépendant de la polarisation

PM (optical power.meter) appareil de mesure de la puissance optique

RA (reference adaptor) raccord de référence

RP (reference 'plug) fiche de référence

RTM (refefence test method) méthode d’essai de référence

SCHk (single core fibre) fibre unipolaire

TJ (temporary joint) jonction temporaire

4 Dacarintiamn s Xl ool
UeotLIriTpuviltr gveiicrare

4.1 Généralités

L’affaiblissement est destiné a fournir une valeur de diminution de la puissance optique,
exprimée en décibels, résultant de I'insertion d’'un DUT dans une liaison optique. Le terme de
"perte d’insertion" est parfois utilisé a la place du terme "affaiblissement”.

Le DUT peut comporter plus de deux ports optiques. Cependant, le mesurage de
I'affaiblissement étant réalisé avec deux ports seulement, la description du DUT, dans le
présent document, doit faire référence a deux ports.
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La méthode de référence pour le mesurage de I'affaiblissement utilise un LSPM. Les mesurages
avec un OTDR sont présentés a titre de méthodes alternatives. Trois variantes de mesurage

de |

4.2

'affaiblissement avec un LSPM sont présentées ici.

Précautions a prendre

Le niveau de puissance dans la fibre et dans le DUT ne doit pas atteindre un niveau tel qu’il

gén

ére des effets de diffusion non linéaires et des effets de surcharge du DUT.

Il convient de fixer la position des fibres au cours de I'essai entre le mesurage sans le DUT, P

et a teDYTsgrePrafma v . t bt e

cou

bures.

Dars les mesurages multimodaux, une modification de la répartition modale dans e systs

de mesure, due aux perturbations des fibres, peut affecter le mesurage de I'affaiblissemenit.

Les
d'ern
dép
d’ut

composants avec des PDL présentent une valeur d'affaiblissement différente selon I'

psser l'incertitude acceptable dans le mesurage de I'affaiblissement, alors il conv

moyenné sur la polarisation soit il convient d'utiliser les méthodes de I'lEC 61300-3-2 {
megurer ensemble la PDL et I'affaiblissement.

Les

5

5.1

Les

recommandations relatives a la sécurité des lasers. deI'|lEC 60825-1 doivent étre suivi

Appareillage

Conditions d’injection et source lumineuse (LS)

conditions d'injection du LSPM et.de 'OTDR doivent étre conformes a I'lEC 61300-

doiyent étre mesurées a la sortie du_cennecteur d’injection de référence.

L’un
ass

pciés et la fibre amorce-/(le cas échéant). Les conditions concernant les sou

aux

eme

etat

trée de la polarisation en provenance de la source. Lorsque la(composante PDL peut

ient

liser une source de brouillage non polarisée ou polarisée pour. mesurer l'affaiblissement

our

N et

ité source comprend un émetteur optique, les dispositifs électroniques de commande

ces

préférentielles sont données dans le Tableau 1. La stabilité de la source pour les fibres
unimodales a 23 °C doit étre de +0,01 dB de la valeur initiale tout au long du mesurage
stahilité de la source-pour les fibres multimodales a 23 °C doit étre de 0,05 dB de la va

initi

ble tout au long~du’ mesurage. La puissance de sortie de la source doit étre supérieure

égale a 20 dB au=dessus du niveau de puissance minimal mesurable.

La
leur
b ou
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Tableau 1 — Conditions concernant la source préférentielle

No Type Longueur d'onde Largeur spectrale Type de source
centrale (efficace)
RMS

nm nm
S1 | Multimodal 660 * 30 =10 Monochromateur ou LED
S2 | Multimodal 780 + 30 =10 Monochromateur ou LED
S3 | Multimodal 850 * 30 =10 Monochromateur ou LED
S4 | Multimodal 1300 + 30 =10 Monochromateur ou LED
S§ | Unimodal 1310 £ 30 A consigner Diode laser monochromateur ou'LED
Sq | Unimodal 1550 + 30 A consigner Diode laser monochromateur.ou LED
S7 | Unimodal 1625+ 30 A consigner Diode laser monochromateur ou LED

Ile
de
carg

NO
I'E

t reconnu que certaines composantes, par exemple les CWDM, peuvent nécessiter I'utilisation d’autres ty
bources, tels que les lasers accordables. Il est par conséquent recommandé de spécifier, dans ces cas,
ctéristiques de source préférentielles sur la base des composantes destinées a étre.mesurées.

[E La longueur d'onde centrale (longueur d’onde centroidale) et la largeur~spectrale sont définies d
D 61280-1-3.

pes
les

ans

5.2

L'ag
ale
racq
d'un

Le s
meg

détecteur entre le mesurage de P, etP,, la répétabilité de mesure doit étre inférieure ou é

ao,

La plage dynamique de l'appareil de mesure de la puissance doit étre a méme de mesurg

nive

Les
Tab
de

I'ap

Appareil de mesure de la puissance optique (PM)

connecter a ce dernier, et I'électronique de detection associée. Il convient de réalisg
ordement au détecteur soit au moyen d’un raccord qui accepte une fibre nue, soit au mo
e fiche de connecteur de conception appropriée.

ysteéme de mesure doit étre stable dans’les limites spécifiées sur la période exigée poy
urage de Py et P,. Pour les mesurages qui nécessitent une coupure de la connexion

02 dB. A cet effet, il convient d’Utiliser un détecteur a large surface sensible.

au de puissance sortant du DUT a la longueur d’onde mesurée.

paramétres preférentiels de l'appareil de mesure de la puissance sont donnés dan
eau 2 ci-dessous. Il convient d’étalonner I'appareil de mesure de la puissance pour la pl
ongueurs{dionde et le niveau de puissance a mesurer. Il convient que la stabilité
bareil dé mesure de la puissance soit inférieure ou égale a 0,01 dB sur la durée de mes

pareil de mesure de la puissance comprend un détecteur optique (D), le mécanisme desftiné

rle
yen

rle
au

pale

5 le
age
de
ure

et Iq plage_de température. La stabilité et la validité des corrections du courant d'obscurit¢ de

I'éts

lonnnage de mise a zéro peuvent influencer cet aspect.



https://iecnorm.com/api/?name=0f1afb94ddf6da32abba3892cd1ddd00

-32 - IEC 61300-3-4:2023 © |EC 2023

Tableau 2 — Paramétres préférentiels de I'appareil de mesure de la puissance

Nombre Type Non-linéarité maximale Incertitude relative

dB dB

D1 Multimodal +0,05 <005
(-60 dBm < puissance en entrée < -5 dBm) -

D2 Unimodal +0,01
(affaiblissement < 10 dB)
0,05 <0,02
(10 dB < affaiblissement < 60 dB)

con
ave

NO
per
opti
par

Afin

d'on

d’assurer que toute la lumiere sortant de la fibre est detectee par I'appareil de mesure de la puissanc|
vient que la surface sensible du détecteur et la position relative entre celui-ci et la fibre soient compati
C 'ouverture numérique de la fibre.

[E Les sources communes d'incertitude relative sont la dépendance par rapport a la polarisation et

de d'une source de lumiére cohérente.

e, il

bles

les

urbations avec les réflexions de I'appareil de mesure de la puissance et des surfaces du connetteur a filpres
ques. La sensibilité de I'appareil de mesure de la puissance a de telles réflexions peut étre ¢aractérisée par le
hmetre d'ondulation spectrale, déterminé comme la variation périodique en réponse parirapport a la longdeur

5.3

La j

d'al
faib
pas

mic

stak

pou
utili

5.4

Les

d’es

cell

Les

5.5

Lors
ces
I’aff

Jonction temporaire (TJ)

gner temporairement deux extrémités de fibres dans une'liaison stable, reproductible

omanipulateur ou d'une épissure par fusion eau mécanique. La jonction temporaire doit
le dans les limites de £10 % de l'incertitudé de mesure exigée en dB sur la période util
I le mesurage de P et P,. Un matériau adaptateur d'indice de réfraction approprié peut

5€ pour ameliorer la stabilité de la TJ.

Fibre

sai et le cordon de brassage de substitution, doivent appartenir a la méme catégorie
bs utilisées dans le DUT.

fibres doivent étreyconformes a I'lEC 60793-2-10 ou a I'l|EC 60793-2-50.

Fiche de:référence (RP)

gu’une RP doit former des ensembles de connecteurs complets dans n'importe laquell
méthodes d’essai, la RP devient effectivement une partie du DUT pendant le mesurag
hiblissement. La RP doit satisfaire aux exigences de la norme d'interface opt

corn

onction temporaire est une méthode, un dispositif ou uf, appareil mécanique permettant

et a

e perte. Elle est utilisée lorsque le raccordement direct.du DUT au systéme de mesure n’est
réalisable par un connecteur normalisé. Il peut s'agit, par exemple, d'un plateau de serrfage
a \ide de précision a rainure en V, d'un plateau de maintien par dépression,

d’un
etre
sée
Btre

fibres dans le lien entre la,soUrce et la jonction temporaire, dans le cordon de brasslage

que

de
de
que

espondante qui figurent dans les séries IEC 61755 ou IEC 63267

5.6

Raccord de référence (RA)

Lorsqu’une RA doit former des ensembles de connecteurs complets dans n’importe laquelle de
ces méthodes d’essai, la RA devient effectivement une partie du DUT pendant le mesurage de
affaiblissement. La RA doit satisfaire aux exigences de la norme d'interface opti
correspondante qui figurent dans les séries IEC 61755 ou IEC 63267.

que
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Sortie

Une sortie peut étre constituée d'une fibre nue, d'une fiche de connecteur ou d'une embase.
Lorsqu'une fibre nue est utilisée comme sortie, une TJ ou un raccord de fibre nue est utilisé(e)
en fonction de la configuration de I'essai et de I'emplacement de I'extrémité de la fibre nue.
Lorsqu'un DUT posséde plusieurs fiches de connecteur ou d’embases, celles-ci peuvent étre
de types identiques ou différents. Lorsque le DUT a des fiches de connecteur ou des embases
différentes a chaque extrémité, une ATM peut étre nécessaire.

6

6.1

Les
d’af

nettoyage du fabricant doit étre suivie.

Le
I'lE

Il cd
con

un film de graisse.

6.2

La
I'lE
recq

6.3

Huif
entn
sort

Les
de [
abo
d’ut

Les

Procédure

Préconditionnement

interfaces optiques du DUT doivent étre propres et exemptes de débris_Suscepti
fecter la performance de l'essai et de tout mesurage qui en résulte. La~procédure

DUT doit pouvoir se stabiliser aux conditions atmosphériques ~“normalisées s
C 61300-1 pendant au moins 1 h avant les essais.

nvient de veiller, au cours de I’essai, a ce que les surfaces. d’accouplement ne soient
aminées par de I'huile ou de la graisse. Il est reconnu que‘les doigts nus peuvent dép

Examen visuel

bropreté de toutes les extrémités des connecteurs doit étre contrélée conforméme
C 61300-3-35, et un nettoyage doit étre effectué au besoin. Les méthodes de nettoy

Types de configuration du DUT; et méthodes d'essai

types de configuration différepts de DUT sont décrits dans le Tableau 3. Les différer]
e ces types de configuration concernent principalement les sorties des ports optiques.
es peuvent étre constituées'd'une fibre nue, d'une fiche de connecteur ou d'une emba

UT sont définies,dans le Tableau 3. Différentes configurations et méthodes d’essai peu
utir & des incertitudes différentes de I'affaiblissement mesuré. En cas de litige, il conv
liser la méthede d’essai de référence.

considérations relatives aux dispositifs avec fibre multicceur sont données a I’Annexe

mmandées pour les extrémités des connecteurs sont décrites dans I'lEC TR 62627-01).

bles
de

blon

pas
pser

nt a
age

ces
Les
5e.

meéthodes d’essai de référence et alternatives a utiliser pour chaque type de configuraltion

ent
ient
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