SLOVENSKI SIST EN 61000-4-21:2005
STANDARD

julij 2005

Elektromagnetna zdruZljivost (EMC) — 4-21. del: Preskusne in merilne tehnike —
Preskusne metode za odbojne sobe

Electromagnetic compatibility (EMC) — Part 4-21: Testing and measurement
techniques — Reverberation chamber test methods

ICS 33.100.01 Referencéna Stevilka
SIST EN 61000-4-21:2005(en)

© Standard je zalozil in izdal Slovenski institut za standardizacijo. RazmnozZevanije ali kopiranje celote ali delov tega dokumenta ni dovoljeno



iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 61000-4-21:2005
httpsy//standards.iteh.ai/catalog/standards/sist/4272f0d 1-602¢c-408a-ab4a-
ca083a6d6518/sist-en-61000-4-21-2005



EUROPEAN STANDARD EN 61000-4-21
NORME EUROPEENNE
EUROPAISCHE NORM October 2003

ICS 33.100.10; 33.100.20

English version

Electromagnetic compatibility (EMC)
Part 4-21: Testing and measurement techniques —
Reverberation chamber test methods
(IEC 61000-4-21:2003)

Compatibilité électromagnétique (CEM) Elektromagnetische Vertraglichkeit (EMV)
Partie 4-21: Techniques d'essai Teil 4-21: Prif- und Messverfahren -

et de mesure — Verfahren fur die Prifung

Méthodes d'essai en chambre in der Modenverwirbelungskammer
réverbérante (IEC 61000-4-21:2003)

(CEI 61000-4-21:2003)

This European Standard was approved by CENELEC 0n“2003-10-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical, references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and
notified to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Czech Republic,
Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland and United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Européisches Komitee fiir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 2003 CENELEC - All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 61000-4-21:2003 E



EN 61000-4-21:2003 -2-

Foreword

The text of document CISPR/A/A55/FDIS, future edition 1 of IEC 61000-4-21, prepared by
CISPR SC A, Radio-interference measurements and statistical methods, in cooperation with SC 77B,
High-frequency phenomena, of IEC TC 77, Electromagnetic compatibility, was submitted to the
IEC-CENELEC parallel vote and was approved by CENELEC as EN 61000-4-21 on 2003-10-01.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-07-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2006-10-01

Annexes designated "normative" are part of the body of the standard.

Annexes designated "informative" are given for information only.

In this standard, annexes B, C, D, E and ZA are normative and annexes A, F, G, H, I, J are
informative.

Annex ZA has been added by CENELEC.

Endorsement'notice

The text of the International Standard TEC 61000-4-21:2003 was approved by CENELEC as a
European Standard without any modification.
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Annex ZA
(normative)

EN 61000-4-21:2003

Normative references to international publications
with their corresponding European publications

This European Standard incorporates by dated or undated reference, provisions from other
publications. These normative references are cited at the appropriate places in the text and the
publications are listed hereafter. For dated references, subsequent amendments to or revisions of any
of these publications apply to this European Standard only when incorporated in it by amendment or
revision. For undated references the latest edition of the publication referred to applies (including

amendments).

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant

EN/HD applies.

Publication Year
IEC 60050-161 1990

IEC 60068-1 -1
IEC 61000-4-3 -0
IEC 61000-4-6 -
CISPR 16-1 Wb
CISPR 16-2 WD

Title

International Electrotechnical
Vocabulary (IEV)

Chapter 161: Electromagnetic
compatibility

Environmental testing
Partl: General and guidance

Electromagnetic:compatibility (EMQC)
Part 4-3: Testing and measurement
techniques - Radiated, radio-frequency,
electromagnetic field immunity test

Part 4-6: Testing 'and measurement
techniques - Immunity to conducted
disturbances, induced by radio-
frequency fields

Specification for radio disturbance and
immunity measuring apparatus and
methods

Part 1: Radio disturbance and immunity
measuring apparatus

Part 2: Methods of measurement of
disturbances and immunity

1) Undated reference.

2) Valid edition at date of issue.

EN 60068-1

EN 61000-4-3

Year

1994 2)

2002 ?
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-21: Testing and measurement techniques —
Reverberation chamber test methods

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is entrusted to
technical committees; any IEC National Committee interested in the subject dealt with may participate in this
preparatory work. International, governmental and non-governmental organizations liaising with the IEC also
participate in this preparation. IEC collaborates closely with the International Organization for Standardization
(1SO) in accordance with conditions determined by agreement between the two organizations.

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

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate;n IEC|_cannotbe heldresponsible fon thepway 7in pwhich /they are used or for any
misinterpretation by any end.user.

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

IEC provides no marking procedure. to, .indicate. its. approval,-and  cannot be,rendered responsible for any
equipment declared to be in conformity with an JEC Publication.

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

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 61000-4-21 has been prepared by CISPR subcommittee A: Radio
interference measurements and statistical methods, in cooperation with subcommittee 77B:
High-frequency phenomena, of IEC technical committee 77: Electromagnetic compatibility.

It forms Part 4-21 of IEC 61000. It has the status of a basic EMC publication in accordance
with IEC Guide 107.

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

FDIS Report on voting
CISPR/A/455/FDIS CISPR/A/469/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2005. At this date, the publication will be

* reconfirmed;

+ withdrawn;

* replaced by a revised edition, or
*+ amended.
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INTRODUCTION
IEC 61000 is published in separate parts according to the following structure:

Part 1: General

General considerations (introduction, fundamental principles)

Definitions, terminology
Part 2: Environment

Description of the environment
Classification of the environment

Compatibility levels
Part 3: Limits

Emission limits

Immunity limits (in so far as they do not fall under the responsibility of the product
committees)

Part 4: Testing and measurement techniques

Measurement technigues

Testing techniques
Part 5: Installation and mitigation guidelines

Installation guidelines
Mitigation methods and devices

Part 6: Generic standards

Part 9: Miscellaneous

Each part is further subdivided into several parts, published either as international standards or
as technical specifications or technical reports, some of which have already been published as
sections. Others will be published with the part number followed by a dash and a second
number identifying the subdivision (example : 61000-6-1).
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

Part 4-21:Testing and measurement techniques -
Reverberation chamber test methods

1 Scope

This part of IEC 61000 considers immunity and wanted and unwanted emissions tests for
electric and/or electronic equipment and screening effectiveness tests. Only radiated
phenomena are considered. It establishes the required test procedures for using reverberation
chambers for performing radiated immunity, radiated emissions and screening effectiveness
testing.

The object of this part is to establish a common reference for using reverberation chambers to
evaluate the performance of electric and electronic equipment when subjected to radio-
frequency electromagnetic fields and for determining the levels of radio-frequency radiation
emitted from electric and electronic equipment.

NOTE Test methods are defined in this part for measuring the effect of electromagnetic radiation on equipment
and the electromagnetic emissions from equipment concerned. The simulation and measurement of electro-
magnetic radiation is not adequately exact for quantitative determination of effects. The test methods defined are
structured for the primary objective of establishing adequate repeatability of results at various test facilities for
qualitative analysis of effects;

This part of IEC 61000 does not intend to.specify the, tests to.be applied to particular apparatus
or system(s). Its main aim is (to give ‘a cgeneral 'basic .reference to all concerned product
committees of the IEC. The product committees are to select emission limits and test methods
in consultation with CISPR. The productcommittees- remain responsible for the appropriate
choice of the immunity.tests.and the immunity test limits-to be applied to their equipment. This
part of IEC 61000 describes other, test methods, than IEC.61000-4-3 and CISPR 16-2. The
other methods may be used in consultation with CISPR and TC 77, if so specified by product
committees.

2 Normative references

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

IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161: Electro-
magnetic compatibility

IEC 60068-1, Environmental testing — Part 1: General and guidance

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields
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CISPR 16-1, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1: Radio disturbance and immunity measuring apparatus

CISPR 16-2, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2: Methods of measurement of disturbances and immunity

3 Definitions and acronyms

3.1 Definitions

For the purposes of this part of IEC 61000-4, the following definitions, together with those in
IEC 60050(161) apply.

3.11

antenna

that part of a radio transmitting or receiving system which is designed to provide the required
coupling between a transmitter or a receiver and the medium in which the radio wave
propagates

[IEV 712-01-01]

NOTE For the purpose of this procedure antennas are assumed to have an efficiency of 75 % or greater.

3.1.2

electromagnetic (EM) wave

variations of the conditions of a'materialimedium or vacuum, characterized by a time-varying
electromagnetic field, and moving with a velocity'defined at'each point and in each direction by
the properties of the medium

NOTE An electromagnetic wave, is produced by variations of electric,charges-or of electric currents.

[IEV 121-11-63]

3.1.3

far field region

that region of the electromagnetic field of an antenna wherein the predominant components of
the field are those which represent a propagation of energy and wherein the angular field
distribution is essentially independent of the distance from the antenna

NOTE 1 In the far field region, all the components of the electromagnetic field decrease in inverse proportion to the
distance from the antenna.

NOTE 2 For a broadside antenna having a maximum overall dimension, D, which is large compared to the wave-

length, A, the far field region is commonly taken to exist at distances greater than 2D2//1 from the antenna in the
direction of maximum radiation.

[IEV 712-02-02]

3.1.4

field strength

measurement, made in the far field, of either the electric or the magnetic component of the
field and expressed as V/m or A/m; any one of these measurements may be converted into the
others

NOTE For measurements made in the near field, the term "electric field strength" or "magnetic field strength" is
used according to whether the resultant electric or magnetic field, respectively, is measured. In this field region, the
relationship between the electric and magnetic field strength and distance is complex and difficult to predict, being
dependent on the specific configuration involved. Inasmuch as it is not generally feasible to determine the time and
space phase relationship of the various components of the complex field, the power flux density of the field is
similarly indeterminate.
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The IEEE Std 100 definition is as follows:
field strength

(electromagnetic wave) A general term that usually means the magnitude of the electric field vector, commonly
expressed in V/m, but that may also mean the magnitude of the magnetic field vector, commonly expressed in
A/m.

NOTE At frequencies above about 100 MHz, and particularly above 1 000 MHz, field strength in the far zone is
sometimes identified with power flux density P. For a linearly polarized wave in free space P = E? (M)
where

E is the electric field strength, and

uy and gy are the magnetic and electric constants of free space, respectively.

When P is expressed in W/m2 and E in V/m, the denominator is often rounded off to 120%. See also: electric
field strength; magnetic field strength; measurement system.

3.1.5
polarization
=

P
at a given point within a domain of quasi-infinitesimal volume V, vector quantity equal to the

=
vector electric dipole moment p of the substance contained within the domain divided by the
volume V

=
p

P:— 1
"4 (1)

where
D is the electric flux density,
E the electric field strength, and

gy the dielectric constant.

[IEV 121-11-37, modified]

NOTE 2 Magnetic polarization (symbols B;, J) is the vector quantity equal to the product of the magnetization, M,
and magnetic constant, pg:

J=py M (3)

[IEV 121-11-54]

3.1.6

reverberation chamber

shielded enclosure that is generally equipped with mechanical tuners/stirrers which change
(stir) the boundary conditions within the enclosure and, thus, alter the structure of the
electromagnetic fields within the enclosure

NOTE Testing in a reverberation chamber can be described as a stochastic process in which the mechanical
tuners/stirrers “stir” the “modes” inside the enclosure. The chambers are also called stirred-mode, mode-stirred or
mode-tuned chambers.
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