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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

Specification for radio disturbance and
immunity measuring apparatus and methods -
Part 1-4: Radio disturbance and immunity measuring apparatus -
Antennas and test sites for radiated disturbance measurements

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,
Publicly Available Specifications (PAS) 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 (ISO) 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, IEC cannot be held responsible for the way in which 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 their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of 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 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.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). IEC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s), which
may be required to implement this document. However, implementers are cautioned that this may not represent
the latest information, which may be obtained from the patent database available at https://patents.iec.ch. IEC
shall not be held responsible for identifying any or all such patent rights.

CISPR 16-1-4 has been prepared by CISPR subcommittee A: Radio-interference
measurements and statistical methods. It is an International Standard.

This fifth edition cancels and replaces the fourth edition published in 2019, Amendment 1:2020
and Amendment 2:2023. This edition constitutes a technical revision.
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This edition includes the following significant technical changes with respect to the previous
edition:
a) revision of the definition 3.1.7 and of the general introduction 8.1.1 for CMAD;

b) introduction of a new cable termination device, the very high frequency line impedance
stabilization network (VHF-LISN) in 8.2;

c) addition of definition 3.1.34 for VHF-LISN, 3.1.20 for reference ground, 3.1.21 for reference
ground plane and 3.1.31 for TN-C-S power system;

d) various non-technical editorial, style, and wording adjustments for consistency with drafting
rules.

The text of this International Standard is based on the following documents:

Draft Report on voting

CIS/A/1466/FDIS CIS/A/1475/RVD

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

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

It has the status of a basic EMC publication in accordance with IEC Guide 107 [1],
Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts of CISPR 16 series, under the general title Specification for radio disturbance
and immunity measuring apparatus and methods, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

— reconfirmed,

— withdrawn, or

— revised.
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1 Scope

This part of CISPR 16 specifies the characteristics and performance of equipment for the
measurement of radiated disturbances in the frequency range 9 kHz to 18 GHz. Specifications
for antennas and test sites are included.

NOTE In accordance with IEC Guide 107 [1],1 CISPR 16-1-4 is a basic EMC publication for use by product
committees of the IEC. As stated in Guide 107, product committees are responsible for determining the applicability
of the EMC standard. CISPR and its sub-committees are prepared to cooperate with product committees in the
evaluation of the value of particular EMC tests for specific products.

The requirements of this publication apply at all frequencies and for all levels of radiated
disturbances within the CISPR indicating range of the measuring equipment.

Methods of measurement are covered in CISPR 16-2-3, further information on radio disturbance
is given in CISPR TR 16-3 [2], and uncertainties, statistics, and limit modelling are covered in
CISPR 16-4 series [3].

2 Normative references

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

CISPR 16-1-1:2019, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-1: Radio disturbance and immunity measuring apparatus - Measuring
apparatus

CISPR 16-1-2:2014, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-2: Radio disturbance and immunity measuring apparatus - Coupling devices
for conducted disturbance measurements

CISPR 16-1-2:2014/AMD1:2017

CISPR 16-1-5:2014, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-5: Radio disturbance and immunity measuring apparatus - Antenna calibration
sites and reference test sites for 5 MHz to 18 GHz

CISPR 16-1-5:2014/AMD1:2016

CISPR 16-1-6:2014, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 1-6: Radio disturbance and immunity measuring apparatus - EMC antenna
calibration

CISPR 16-1-6:2014/AMD1:2017

CISPR 16-1-6:2014/AMD2:2022

CISPR 16-2-3:2016, Specification for radio disturbance and immunity measuring apparatus and
methods - Part 2-3: Methods of measurement of disturbances and immunity - Radiated
disturbance measurements

CISPR 16-2-3:2016/AMD1:2019

CISPR 16-2-3:2016/AMD2:2023

IEC 60050-161:2014, International Electrotechnical Vocabulary (IEV) - Part 161:
Electromagnetic compatibility

1 Numbers in square brackets refer to the bibliography.
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IEC 60050-195:2021, International Electrotechnical Vocabulary (IEV) - Part 195: Earthing and
protection against electric shock

3 Terms, definitions and abbreviated terms

For the purposes of this document, the terms, definitions and abbreviated terms given in
CISPR 16-1-1, CISPR 16-1-5, IEC 60050-161, IEC 60050-195 and the following apply.

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

— |EC Electropedia: available at https://www.electropedia.org/

— 1S0O Online browsing platform: available at https://www.iso.org/obp
3.1 Terms and definitions

3.1.1

antenna

transducer that converts the guided electromagnetic energy of the feed line into a radiated wave
in space and vice versa

Note 1 to entry: In the context of this document, for antennas for which a balun is intrinsic to the functioning of the
antenna, the term "antenna" includes the balun.

3.1.2

antenna factor

AF

Fa

ratio of the electric field strength of a plane wave incident from the direction corresponding to
the mechanical boresight (i.e. the main axis of the antenna) to the voltage induced across a
specified load connected to the antenna, measured in a free-space environment

Note 1 to entry: The abbreviation AF is used as a general term to denote antenna factor, whereas F, denotes the

boresight AF in free-space. AF is affected by the load impedance (typically 50 Q) connected to the antenna, and is
frequency dependent. For a biconical antenna this impedance could be up to 200 Q. For antennas with no balun the
impedance is equal to the load impedance, typically 50 Q. AF can be affected by mutual coupling of the antenna to
the ground plane, and is directivity dependent. For more details, see the definitions and 4.2 in CISPR 16-1-6:2014.

Note 2 to entry: The AF has the physical dimension of m™"! and measured data are normally expressed in dB relative
to 1/m [dB(m™")]. In radiated disturbance measurements, if F, is known, the strength of an incident field, E, can be

estimated from a reading, ¥, of a measuring receiver connected to the antenna as follows:

E=V+F,

where E is in dB(pV/m), Vis in dB(uV) and F is in dB(m™").

3.1.3
antenna pair reference site attenuation

Appr

30 MHz to 1 GHz site attenuation for both vertical and horizontal polarizations using a pair of
antennas separated by a specified distance at an ideal open-area test site, with one antenna at
a specified fixed height above the ground plane, and the other antenna scanned over a specified
height range in which the minimum insertion loss is recorded

Note 1 to entry: While ideal 4,, is based on an ideal site, actual 4,5 is also measured at a reference test site

(REFTS) (see 6.6.3), or at a large open-area test site (OATS) (see 6.6.4), and the measured values are used as a
reference for comparing corresponding site attenuation measurement results at a compliance test site (COMTS) as
well as for determining the suitability of an OATS for use in the reference site method (RSM).

Note 2 to entry: Because AppR is defined in terms of an ideal OATS, the difference between the actual OATS and
an ideal OATS is treated as an uncertainty contribution.
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3.1.4
antenna pair reference site insertion loss

ALpr

9 kHz to 30 MHz site insertion loss for three orientations using a pair of antennas separated by
a specified distance at an ideal open-area test site, with both antennas at a specified fixed
height above the ground plane and with specified feed point locations

Note 1 to entry:  While ideal 4, 55 Lpr IS measured at a REFTS (see 5.5.3) and the

measured values are used as a reference for comparing corresponding site insertion loss measurement results at a
REFTS to evaluate the performance of the COMTS.

is based on an ideal site, actual 4

Note 2 to entry: Because 4, is defined in terms of an ideal OATS, the difference between the actual OATS and
an ideal OATS is treated as an uncertainty contribution.

3.1.5

antenna reference point

midpoint of an antenna from which the distance to the equipment under test (EUT) or second
antenna is measured

Note 1 to entry: The antenna reference point is either defined by the manufacturer using a marker on log-periodic
dipole array (LPDA) antennas or by the calibration laboratory.

3.1.6

balun

device for transforming an unbalanced transmission line to a balanced transmission line and
vice versa

Note 1 to entry: A balun is used, for example, to couple balanced antenna elements to an unbalanced feed line,
such as a coaxial cable. A balun may exhibit inherent impedance transformation differing from unity.

3.1.7

common mode absorption device

CMAD

device that can be applied to cables of the EUT at the point leaving the test volume in radiated
disturbance measurements to control the common-mode impedance

Note 1 to entry: The CMAD has no effect on the differential-mode current flowing through the conductors that
comprise the cable in the CMAD.

3.1.8

compliance test site

COMTS

environment that assures valid, reproducible measurement results of the disturbance field
strength from equipment under test for comparison to a compliance limit

3.1.9

cross-polar response

XPR

measure of the rejection by the antenna of the cross-polarized field, when the antenna is rotated
in a linearly polarized electromagnetic field that is uniform in phase and amplitude over the
aperture of the antenna under test

3.1.10

EUT volume

cylinder defined by EUT boundary diameter and height that fully encompasses all portions of
the actual EUT, including cable racks and 1,6 m of cable length (30 MHz to 1 GHz) and 0,3 m
of cable length (1 GHz and above)

Note 1 to entry: The test volume is one of several criteria limiting the EUT volume (see CISPR 16-2-3).

Note 2 to entry: The EUT volume has a diameter D (boundary diameter) and height 4.
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