CISPR 16-2-3:2010-04/AMD2:2014-02(en-fr)

IEC CISPR 16-2-3

®
®

Edition 3.0 2014-03

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTER E
COMITE INTERNATIONAL SPECIAL DES PERTURBAW@RQ ELECTRIQUES

BASIC EMC PUBLICATION W \>/
PUBLICATION FONDAMENTALE EN CEM A(\ AN

AMENDMENT 2 ) \\Jj\/

AMENDEMENT 2

Specification for radio m\}n% measuring apparatus and
methods —

Part 2-3: Methods of m isturbances and immunity — Radiated

Spécifications des méthodes et.des appareils de mesure des perturbations
radioélectriqueés e immunité aux perturbations radioélectriques —
Partie 2-3: Métt



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2014 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office Tel.:
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

+41 22919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

About IEC publications

The technical content of IEC publications is kept under constant revij

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting
bibliographical information on IEC International §
Technical Specifications, Technical Reports and
documents. Available for PC, Mac OS, Android Tabl
iPad.

IEC publications search - www.iec h/searchpub

committee,...). It also gives information on projeets, replaced
and withdrawn publications.

IEC Just Published -
Stay up to date on al
details all new publication

also once a month by

an 55 000 electrotechnical terminology entries in
and French extracted from the Terms and Definitions

have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

Le contenu techniq
plus récente, un corrige

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents critéres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
ou amendement peut avoir été publié.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
14 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 55 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

CISPR 16-2-3

Edition 3.0 2014-02

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INT
COMITE INTERNATIONAL SPECIAL DES PERTURBATIONS RADIOE UES

BASIC EMC PUBLICATION

PUBLICATION FONDAMENTALE EN CEM_ /\(\\)/ /\\
AMENDMENT 2 w
AMENDEMENT 2

Specification for radio
methods —

ity measuring apparatus and

Spécifications d es appareils de mesure des perturbations
radioélectriq i ité aux perturbations radioélectriques —
Partie 2-3: M nesure des perturbations et de I'immunité — Mesures

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE Q
CODE PRIX

ICS 33.100.10, 33.100.20 ISBN 978-2-8322-1444-2

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- CISPR 16-2-3:2010/AMD2:2014
© IEC 2014

FOREWORD

This amendment has been prepared by subcommittee A: Radio-interference measurements
and statistical methods, of IEC technical committee CISPR: International special committee
on radio interference.

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

FDIS Report on voting
CISPR/A/1054/FDIS CISPR/A/1063/RVD

Full information on the voting for the approval of this amendment ca
on voting indicated in the above table.

remain unchanged until the stability date indicated  on
"http://webstore.iec.ch” in the data related to the specifi
publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

3 Terms and@n'

definitions:

3.27

highest internal frequency

highest frequency generated or used within the EUT or the highest frequency at which the
EUT operates or tunes

3.28
module
part of an EUT that provides a function and may contain radio-frequency sources
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3.29 Abbreviations’

The following abbreviations, not already provided in 3.1 through 3.28, are used in this
standard.

AM Amplitude modulation

APD Amplitude probability distribution
AV Average

BB Broadband

Cw Continuous wave

FFT Fast-Fourier transform

FM Frequency modulation

IF Intermediate frequency

ISM Industrial, scientific or medical
LPDA Log-periodic dipole array

NB Narrowband

NSA Normalized site attenuation
PRF Pulse repetition frequency
RBW Resolution bandwidth

RF Radio frequency

RGP Reference ground plane

QP Quasi-peak

TEM ) 5

UFA

VBW

Further guidance on/measurement of disturbances in the presence of ambient emissions is
provided in Annex A.

Delete the existing note of this subclause.

6.4 Operating conditions of the EUT

Replace the existing title by the following new title:

6.4 EUT arrangement and measurement conditions

1 At the next maintenance, when a new edition is published, terms and definitions will be placed in a new
subclause 3.1 and renumbered, and abbreviations will be re-located to a new subclause 3.2.
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6.4.1 Normal load conditions

Replace the existing title and text of this subclause by the following new titles and new text:

6.4.1 General arrangement of the EUT
6.4.1.1 General

Where not specified in the product standard, the EUT shall be configured as described below.

The EUT shall be installed, arranged and operated in a manner consistent with typical
applications. Where the manufacturer has specified or recommended an installation practice,
that practice shall be used in the test arrangement, where possible. This arrangement shall be
typical of normal installation practice. Interface cables, loads, and devices shall*he connected

he results of
preliminary tests. Connecting a cable or wire to just one ofthattype nay be sufficient.
The actual number of additional cables or wires may-be~limi to the ‘sondition where the

Excess lengths @
bundles 30 cm t 0

stiffness, the dispo

The results of~an & s having one of each type of module can be applied to
configuration i 3, one of each of those modules. This is permissible because it

Any set of resultssshalf be accompanied by a complete description of the cable and equipment
orientation so that results can be reproduced. If specific conditions of use are required to
meet the limits, those conditions shall be specified and documented; for example cable length,
cable type, shielding and grounding. These conditions shall be included in the instructions to
the user.

Equipment that is populated with multiple modules (drawer, plug-in card, board, etc.) shall be
tested with a mix and number representative of that used in a typical installation. The number
of additional boards or plug-in cards of the same type may be limited to the condition where
the addition of another board or plug-in card does not significantly affect the emission level,
i.e. varies less than 2 dB, provided that the EUT remains compliant. The rationale used for
selecting the number and type of modules shall be stated in the test report.

A system that consists of a number of separate units shall be configured to form a minimum
representative configuration. The number and mix of units included in the test configuration
shall be representative of that used in a typical installation. The rationale used for selecting
units shall be stated in the test report.
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At least one module of each type shall be operative in each equipment evaluated in an EUT.
For a system EUT, at least one of each type of equipment that can be included in the possible
system configuration shall be included in the EUT.

The EUT position relative to the RGP shall be equivalent to that occurring in use. Therefore,
floor-standing equipment is placed on, but insulated from, a RGP, and tabletop equipment is
placed on a non-conductive table.

Equipment designed for wall-mounted or ceiling mounted operation shall be tested as tabletop
EUT. The orientation of the equipment shall be consistent with normal installation practice.

Combinations of the equipment types identified above shall also be arranged in a manner

standing operation shall be tested as tabletop equipment unless the
standing, then that arrangement shall be used.

the product standard.

Cables or other connections to associated equipme
to the floor, and then be routed to the place where

the table will nominall
dimensions of th .

auxiliary equipment ok de ' be arranged according to normal use. Where not defined
in the norm ine m separation distance between the neighbouring units shall

Intra-unit cables shall be-draped over the back of the table. If a cable hangs closer than 0,4 m
to the horizontakground plane (or floor), the excess shall be folded at the cable centre into a
bundle no longer than 0,4 m, such that the bundle is at least 0,4 m above the horizontal RGP.

Cables shall be positioned as for normal usage.

If the mains port input cable is less than 0,8 m long, (including power supplies integrated in
the mains plug) an extension cable shall be used such that the external power supply unit is
placed on the tabletop. The extension cable shall have characteristics similar to the mains
cable (including the number of conductors and the presence of a ground connection). The
extension cable shall be treated as part of the mains cable.

In the above arrangements, the cable between the EUT and the power accessory shall be
arranged on the tabletop in the same manner as other cables connecting components of the
EUT.
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6.4.1.3 Floor-standing arrangement

The EUT shall be placed on the horizontal RGP, orientated for normal use, but separated
from metallic contact with the RGP by up to 15 cm of insulation.

The cables shall be insulated (by up to 15 cm) from the horizontal RGP. If the equipment
requires a dedicated ground connection, then this shall be provided and bonded to the
horizontal ground plane.

Intra-unit cables (between units forming the EUT or between the EUT and auxiliary equipment)
shall drape to, but remain insulated from, the horizontal RGP. Any excess shall either be
folded at the cable centre into a bundle no longer than 0,4 m or arranged in a serpentine

cable Where the riser structure is conductive,
between the closest parts of the equipment and ri

6.4.2 The time of ope

Replace the exis

test report.

The EUT shall be operated within the rated (nominal) operating voltage range and typical load
conditions (mechanical or electrical) for which it is designed. Actual loads should be used
whenever possible. If a simulator is used, it shall represent the actual load with respect to its
radio frequency and functional characteristics.

The test programmes or other means of exercising the equipment should ensure that various
parts of a system are exercised in a manner that permits detection of all system disturbances.

6.4.3 Running-in time

Replace the existing title and text of this subclause by the following new title and new text:

6.4.3 EUT time of operation

The time of operation shall be, in the case of EUTs with a given rated operating time, in
accordance with the marking; in all other cases, the EUT shall be continuously operated
throughout the test.
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6.4.4 Supply

Replace the existing title and text of this subclause by the following new title and new text:

6.4.4 EUT running-in time

No specific running-in time, prior to testing, is given, but the EUT shall be operated for a
sufficient period to ensure that the modes and conditions of operation are typical of those
during the life of the equipment. For some EUTs, special test conditions may be prescribed in
the relevant product standards.

6.4.5 Mode of operation

Replace the existing title and text of this subclause by the following new

6.4.5 EUT supply

for supply voltages over the range of 0,9 to 1,1 times the 1
one rated voltage shall be tested at the rated voltage the

Add, after the 6.4.5, the following new subclauses:

6.4.6 EUT mode of operation

The EUT shall be operated under practi at cause the maximum disturbance at

the measurement frequency.

standard, and/or differ jards, shallbe tested with each function operated in isolation, if
this can be achieved 9 i equipment internally. The equipment thus tested
shall be deemed to b nplied with the requirements of all clauses and/or standards when

ar function would result in the equipment being unable to fulfil
re the simultaneous operation of several functions would result in
the equipment shall be deemed to have complied if it meets the

6.4.8 Determination of arrangement(s) causing maximum emissions

Initial testing shall identify the frequency that has the highest disturbance relative to the limit.
This identification shall be performed while operating the EUT in typical modes of operation
and with cable positions in a test arrangement that is representative of typical installation
practice.

The frequency of highest disturbance with respect to the limit shall be found by investigating
disturbances at a number of significant frequencies. This provides confidence that the
probable frequency of maximum disturbance has been found and that the associated cable,
EUT arrangement and mode of operation has been identified.

For initial testing, the EUT should be arranged in accordance with the product standards as
appropriate.
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6.4.9 Recording of measurements

Of those disturbances above (L — 20 dB), where L is the limit level in logarithmic units, the
disturbance levels and the frequencies of at least the six highest disturbances shall be
recorded.

For radiated disturbances, the antenna polarization and height for each reported disturbance
shall be recorded.

6.6.2 Minimum measurement times

Replace the existing text in the first paragraph of this subclause, modified by Amendment 1,
by the following new text:

scan times for measurements over a complete CISPR band have
These minimum measurement (dwell) times for scanning receive

note:

NOTE 2 Additional backg
16-3 [2].

7.3.6.2 Test envirod

Replace the existing-item a) of the list by the following new items a) and b):

a) Perform measurements at a closer distance and extrapolate results to the distance at
which the limit is specified. Extrapolate the results using one of the following methods:

1) determine L, corresponding to the close-in distance d, by applying the relation
L, = L4(d4/dy), where L, is the specified limit in uV/m at the distance dy;

NOTE This extrapolation method can only be used when both dy and d, are in the far-field zone of the
EUT at all frequencies of measurement.

2) use the formula as recommended by the product standard;

3) determine the limit L, at a distance d, applying an extrapolation formula verified by
measurements at no less than three different distances.

b) In the frequency bands where the ambient noise values are exceeded (measured values
higher than 6 dB below the limit), the disturbance values of the EUT may be interpolated
from the adjacent disturbance values. The interpolated value shall lie on the curve
describing a continuous function of the disturbance values adjacent to the ambient noise.
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Renumber the existing items b) to e) of the list as items c) to f) respectively.

Replace, in the existing item d), which is now renumbered e), the words “open field area test
site” by the abbreviation “OATS”.

7.3.6.3 Configuration of equipment under test

Replace, in the existing title, “equipment under test” by “EUT".
Replace the entire text of this subclause by the following new text and figure:

The EUT operating conditions and arrangement are detailed in 6.4.

CMADs.

NOTE 1 In order to avoid saturation, high common modg
should not be treated with CMADs unless the
currents.

CMAD during radiated dlsturbance m
cable (e.g. power, telecommunica
cables leaving the test
expected need to be g

NOTE 2 The Iimita@

as well as EUTs with ohe J
test volume is worst case e ’s investigation covered application of CMADs to tabletop equipment with
three cables or less.

e.number of CMADsNs discussed in [10]. In comparing large versus small size EUTs,

General informati pose and application of ferrite-type CMADs is provided in 4.9.1
of CISPR/TR 1
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7

EUT

Y CMADs shall comply with the relevant specifications of CIS ; i be documented in the test

report.

Figure 22 — Position of CM

Figure 7 — Typical FAR sijte

Replace the existing fo

2 CMADs shall coit € pecifications’of CISPR 16-1-4; their use shall be documented in the test
report.

Figure 8 — Ty 3 or table-top equipment within the test volume of a FAR

te 2) of this figure by the following new footnote:

2 CMADs shall con
report.

ply with the relevant specifications of CISPR 16-1-4; their use shall be documented in the test

Figure 9 — Typical test set-up for floor-standing equipment within the test volume of a
FAR

Replace the existing footnote 3) of this figure by the following new footnote:

% CMADs shall comply with the relevant specifications of CISPR 16-1-4; their use shall be documented in the test

report.

7.4.3 Cable layout and termination

Replace the existing item e) by the following new item, and add a new item f) as follows:



