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Foreword

The text of document 77B/619/CDV, future edition 2 of IEC 61000-4-21, prepared by 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 2011-03-03.

This European Standard supersedes EN 61000-4-21:2003.

EN 61000-4-21:2011 includes the following significant technical changes with respect to
EN 61000-4-21:2003:

* In Clause 8, e and specifications of E-field probes for application to reverberation chambers has
been added. A onal Notes refer to general aspects and procedures of probe calibrations. The
specified range forfgvarity of the probe response is larger and covers an asymmetric interval compared
to that for use in ane€hgjc chambers (see Annex | of EN 61000-4-3), because

— the fluctuations of pow@nd fields in reverberation chambers exhibit a larger dynamic range, and

— the chamber validation pr ure is based on using maximum field values, as opposed to the field itself
or its average value, respectl%

* In Annex A, additional guidanc clarifications on the use of reverberation chambers at relatively low
frequencies of operation (i.e., clos éf(»he lowest usable frequency of a given chamber) are given, and its
implications on the estimation of fi€ld ymcertainty are outlined. Guidelines on cable-layout have been
added. A rationale has been added t xplains the relaxation of the field uniformity requirement below
400 MHz, being a compromise betweer, scientific-technical and economical reasons when using
chambers around 100 MHz. A first-order (&ection for the threshold value of the correlation coefficient at
relatively low numbers of tuner positions h een added. Issues regarding the use of non-equidistant
tuner positions at low frequencies are discuss an additional note.

* In Annex B, symmetric location of the field prob en the chamber exhibits cylindrical symmetry has
been disallowed, as such placement could othe yield a false indication of field uniformity and

chamber performance at different locations. The rence between start frequency for chamber
validation and lowest test frequency has been clarified #Fhe tuner sequencing for chamber validation and
testing is now specified to be equal in both cases. | mple requirements for chamber validation,
emphasis is now on the required minimum number of in dent tuner steps to be used, whereas the

minimum recommended number of samples per frequency m?/al has been replaced with he number of
independent samples that the tuner can provide per frequ @r for use in case when the chamber

validation fails for the required minimum number. /&
* Annex C now contains more quantitative guidance on the settin he maximum permissible stirring
speeds that warrant quasi-static conditions of operation for chamber ion and testing. Consideration

is given to all characteristic time scales of all components or subsySttmg of a measurement or test.
Specific issues relating to chamber validation, immunity testing and ban lh are addressed. Particular

requirements for field probes when used with mode stirred operation are li

* In Annex D, a requirement for the EUT and equipment not to occupy more th@/o of the total chamber
volume in immunity testing has been added. The maximum number of frequenc ts and the formula
to calculate these points have been generalized. A mandatory specificati or including the
measurement equipment, test plan and cable layout in the test report has been added to resolve any
dispute in case of discrepancies, particularly for low-frequency immunity testing.

* Annex E has been extended with further guidance on the value of EUT directivity to be used in the
estimation of radiated power and field. Extended estimates have been added for the maximum directivity
of electrically large, anisotropically radiating EUTs and for radiated emissions in the presence of a ground
plane. A mandatory specification for including the measurement equipment, test plan and cable layout in
the test report has been added to resolve any dispute in case of discrepancies, particularly for
low-frequency emissions testing.

* In Annex |, some clarifications on antenna efficiency measurements have been added.
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* A new Annex K has been added that covers measurement uncertainty in reverberation chambers. The
intrinsic field uncertainty for chamber validation, immunity and emissions measurements is quantified.
Other contributors to measurement uncertainty are listed.

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

The following dates were fixed:

— latest date by which the EN has to be implemented
at national lg y publication of an identical
national stan Qr by endorsement (dop) 2011-12-03

7
— latest date by WYQ?] the national standards conflicting
with the EN have ta(G¥withdrawn (dow) 2014-03-03

Annex ZA has been adden%CENELEC.

2,

)

The text of the International Standard 61000-4-21:2011 was approved by CENELEC as a European
Standard without any modification.

Endorsement notice

In the official version, for Bibliography, the ¥ligwing notes have to be added for the standards indicated:

IEC 61000-4-6 NOTE Harmonized as 1000-4-6.
CISPR 16-1-2 NOTE Harmonized as EN 5&16;1 -2
CISPR 16-1-3 NOTE Harmonized as EN 550%
CISPR 16-1-4 NOTE Harmonized as EN 55016-174.
CISPR 16-1-5 NOTE Harmonized as EN 55016-1-

CISPR 16-2-1 NOTE Harmonized as EN 55016-2-1. j®
Ve

%

CISPR 16-2-2 NOTE Harmonized as EN 55016-2-2.

CISPR 16-2-4 NOTE Harmonized as EN 55016-2-4. @
CISPR 16-2-5 NOTE Harmonized as EN 55016-2-5. o
CISPR 22 NOTE Harmonized as EN 55022. 6:
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

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.

NOTE When an iw)\ational publication has been modified by common modifications, indicated by (mod), the relevant EN/HD

applies.
Publication 4 ear Title EN/HD Year
IEC 60050-161 1 International Electrotechnical Vocabulary -
+ A1 1 (IEV) -
+ A2 199 OChapter 161: Electromagnetic compatibility
IEC 60068-1 - vironmental testing - EN 60068-1 -
1: General and guidance
IEC 61000-4-3 2006 El agnetic compatibility (EMC) - EN 61000-4-3 2006
+ A1 2007 Part ;(:Jesting and measurement + A1 2008
techniqlies » Radiated, radio-frequency,
electrorn%\etic field immunity test
CISPR 16-1-1 - Specificatior@r radio disturbance and EN 55016-1-1 2010
immunity me&suging apparatus and methods -
Part 1-1: Radieééurbance and immunity
measuring appa @ - Measuring apparatus
CISPR 16-2-3 - Specification for ra @disturbance and EN 55016-2-3 2010

immunity measuring ratus and methods -
Part 2-3: Methods of m rement of
disturbances and immuni Radiated

disturbance measurements@

2
YA
%
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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: Enviroylent

Description @e environment

Classification he environment

Compatibility Iev@é
Part 3: Limits OQ

Emission limits 6

Immunity limits (in so fal@s they do not fall under the responsibility of the product

committees) O
Part 4: Testing and measuremenv&%hniques

Measurement techniques @
Testing techniques

Part 5: Installation and mitigation guideli@L

Installation guidelines /®
Mitigation methods and devices

Part 6: Generic standards 0
Part 9: Miscellaneous O

Each part is further subdivided into several parts, publishec(‘ her as international standards
or as technical specifications or technical reports, some of wh ave already been published
as sections. Others will be published with the part number foll by a dash and a second
number identifying the subdivision (example: IEC 61000-6-1).

Z

<
0
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ELECTROMAGNETIC COMPATIBILITY (EMC) -

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

1

Scope
P

This part of IEG@ 000 considers tests of immunity and intentional or unintentional emissions
for electric and/o/qwsctronic equipment and tests of screening effectiveness in reverberation
chambers. It estabifshes the required test procedures for performing such tests. Only radiated
phenomena are con ed.

The objective of this is to establish a common reference for using reverberation
chambers to evaluate the rmance of electric and electronic equipment when subjected to
radio-frequency electromag#f@elic fields and for determining the levels of radio-frequency
radiation emitted from electric@d electronic equipment.

and the electromagnetic emissions fr equipment concerned. The simulation and measurement of
electromagnetic radiation is not adequate f&® quantitative determination of effects. The defined test methods are
organized with the aim to establish adequate r@ducibility and repeatability of test results and qualitative analysis
of effects.

NOTE Test methods are defined in thié’pgr;ofor measuring the effect of electromagnetic radiation on equipment

This part of IEC 61000 does not intenﬁQﬁspecify the tests to be applied to a particular

apparatus or system. Its main aim is to a general basic reference to all concerned
product committees of the IEC. The product c ittees should select emission limits and test
methods in consultation with CISPR. The pr t committees remain responsible for the

appropriate choice of the immunity tests and th%munity test limits to be applied to their
equipment. Other methods, such as those cove in I[EC 61000-4-3, CISPR 16-2-3 and
CISPR 16-2-4 may be used."

2 Normative references :®
A

The following referenced documents are indispensable for @ pplication of this document.
For dated references, only the edition cited applies. For undat ferences, the latest edition
of the referenced document (including any amendments) applies. O/

IEC 60050(161):1990, International  Electrotechnical Vocabu/agﬁ —  Chapter 161:
Electromagnetic compatibility

Amendment 1 (1997) @!

Amendment 2 (1998) d}

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

IEC 61000-4-3:2006, Electromagnetic compatibility (EMC) - Part 4-3: Testing and
measurement techniques — Radiated, radio-frequency, electromagnetic field immunity test

Amendment 1 (2007)

1 For further information consult with CISPR (International Special Committee on Radio Interference) or
Technical Committee 77 (Electromagnetic compatibility).
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CISPR 16-1-1, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatus

CISPR 16-2-3, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements

3 Terms, definitions and abbreviations

3.1 Terms anédgfinitions
e

For the purposes Epthis document, the following terms and definitions together with those in
IEC 60050(161) appl@/

3.1.1 OQ

antenna
that part of a radio transmifiy#g or receiving system which is designed to provide the required
coupling between a transmt or a receiver and the medium in which the radio wave

propagates O
[IEC 60050-712:1992, 712-01-01](;‘

§

NOTE For the purpose of this procedure, ant@s are assumed to have an efficiency of 75 % or greater.

3.1.2 ;O/\

electromagnetic wave

EM wave Gé

wave characterized by the propagation of a ti ;ﬁ/arying electromagnetic field and caused by
acceleration of electric charges Qé

[IEC 60050-705:1995, 705-01-09, modified]

3.1.3 @

far field region O

that region of the electromagnetic field of an antenna or@m’ntentional radiator wherein the
predominant components of the field are those which repre a propagation of energy and
wherein the angular field distribution is essentially indepe t of the distance from the
antenna

04

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

NOTE 2 For a broadside antenna having a maximum overall dimension, D, which is la mpared to the wave-
length, A, the far field region is commonly taken to exist at distances greater than 2D%/2 the antenna in the
direction of maximum radiation. 0

[IEC 60050-712:1992, 712-02-02]

the region far from a source or aperture where the radiation pattern does not vary with
distance from the source

[IEC 60050-731:1991, 731-03-92]

3.14

field strength

magnitude of the electromagnetic field created at a given point by a radio transmitting system
operating at a specified characteristic frequency with specified installation and modulation
conditions

[IEC 60050-705:1995, 705-08-31]





