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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CALIBRATION OF FIBRE-OPTIC POWER METERS

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. Te
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee in.~res =d
in the subject dealt with may participate in this preparatory work. International, governmental .ana nor-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions Aei rmincd by
agreement between the two organizations.

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

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

In order to promote international uniformity, IEC National Committ. es .undertake to apply IEC Publications
transparently to the maximum extent possible in their national and -« ji==al publications. Any divergence
between any IEC Publication and the corresponding national or regiuial poblication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. li.depcndent certification bodies provide conformity
assessment services and, in some areas, access to IEC mari.> o1 conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of v..*= publication.

No liability shall attach to IEC or its directors, en nloyees, servants or agents including individual experts and
members of its technical committees and IEC Natichal Committees for any personal injury, property damage or
other damage of any nature whatsoever, whetye: lirect or indirect, or for costs (including legal fees) and
expenses arising out of the publication,«:se 2. or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative re’arei.ces cited in this publication. Use of the referenced publications is
indispensable for the correct applicat on ¢ this publication.

Attention is drawn to the possitility * at some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not b¢ he.d responsible for identifying any or all such patent rights.

International Standard I-C 61315 has been prepared by IEC technical committee 86: Fibre
optics.

This third edit’'u. cance.s and replaces the second edition published in 2005. It constitutes a
technical ievis'an.

This ed.tion includes the following significant technical changes with respect to the previous
ection:

a)
b
c)
d)

7

upuate of terms and definitions;
update of 5.1, including Table 1 (new type of source);
update of Annex A;

addition of Annex B on dB conversion.
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The text of this International Standard is based on the following documents:

CDV Report on voting
86/533/CDV 86/540A/RVC

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

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

In this document, the following print types are used:
— terms defined in the document: in italic type.

The committee has decided that the contents of this document will remain uncha: iea urual the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the datw related to
the specific document. At this date, the document will be

e reconfirmed,

o withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' logo on the cave~ page of this publication indicates
that it contains colours which are considered t\» be useful for the correct understanding
of its contents. Users should therefore print this Jocument using a colour printer.
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INTRODUCTION

Fibre-optic power meters are designed to measure optical power from fibre-optic sources as
accurately as possible. This capability depends largely on the quality of the calibration process.
In contrast to other types of measuring equipment, the measurement results of fibre-optic
power meters usually depend on many conditions of measurement. The conditions of
measurement during the calibration process are called calibration conditions. Their precise
description is therefore an integral part of the calibration.

This document defines all of the steps involved in the calibration process: establishing the
calibration conditions, carrying out the calibration, calculating the uncertainty, and reporting the
uncertainty, the calibration conditions and the traceability.

The absolute power calibration describes how to determine the ratio between the value of ‘he
input power and the power meter's result. This ratio is called correctior. factor. The
measurement uncertainty of the correction factor is combined following Aniex A from
uncertainty contributions from the reference meter, the test meter, the setup and the
procedure.

The calculations go through detailed characterizations of individual uncerainiies. It is important
to know that

a) some uncertainties are type B estimations, experience-baserl,

b) a detailed uncertainty analysis is usually only done once 1. cach power meter type under
test, and all subsequent calibrations are usually basec on this one-time analysis, using the
appropriate type A measurement contributions evalucted 2 the time of the calibration, and

c) some of the individual uncertainties are simply cancideied to be part of a checklist, with an
actual value which can be neglected.

Clause 5 defines absolute power calibration, which is mandatory for calibration reports
referring to this document.

Clause 6 describes the evaluation of the mvasurement uncertainty of a calibrated power meter
operated within reference conditioris or within operating conditions. It depends on the
calibration uncertainty of the pcwe. meter as calculated in 5.4, the conditions and its
dependence on the conditions. I is uisually performed by manufacturers in order to establish
specifications and is not ma.da ory for reports referring to this document. One of these
dependences, the nonlinearity 'is aetermined in a separate calibration (Clause 7).
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CALIBRATION OF FIBRE-OPTIC POWER METERS

1 Scope

This document is applicable to instruments measuring radiant power emitted from sources that
are typical for the fibre-optic communications industry. These sources include laser diodes,
light emitting diodes (LEDs) and fibre-type sources. Both divergent and collimated radiations
are covered. This document defines the calibration of power meters to be performed by
calibration laboratories or by power meter manufacturers.

2 Normative references

The following documents are referred to in the text in such a way that som 3 or all of their
content constitutes requirements of this document. For dated references, oi.l;*. tie edition cited
applies. For undated references, the latest edition of the referenced docu.nent ‘including any
amendments) applies.

IEC 60793-2, Optical fibres — Part 2: Product specifications — Generai
IEC TR 61931:1998, Fibre optic — Terminology

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

3 Terms and definitions

For the purposes of this document, the ‘2ims and definitions given in IEC TR 61931 and the
following apply.

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

o |EC Electropedia: av:ilaL'=-at http://www.electropedia.org/

e |SO Online browsing piatform: available at http://www.iso.org/obp

3.1

accredited caiib.ation 1aboratory

calibration ‘abcratory authorized by the appropriate national organization to issue calibration
certificates w'th a minimum specified uncertainty, which demonstrate traceability to national
standard's (3.14)

22

ad)stment

sut of operations carried out on an instrument in order that it provides given indications
corresponding to given values of the measurand

Note 1 to entry: When the instrument is made to give a null indication corresponding to a null value of the
measurand, the set of operations is called zero adjustment.

Note 2 to entry: For more information, see ISO/IEC Guide 99:2007, 3.11.

[SOURCE: IEC 60050-311:2001, 311-03-16, modified — The words "of a measuring instrument"
have been deleted from the term, and Note 2 to entry has been added.]
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