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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 —
Ancillary equipment — Radiated disturbances

FOREWORD
The International Electrotechnical Commission (IEC) is a worldwide organizatig 2 q somprising
all national electrotechnical committees (IEC National Committees). j to/ promote
international co-operation on all questions concerning standardization in {h i€ fields. To
this end and in addition to other activities, IEC publishes International\Standards, i Specifications,
Technical Reports, Publicly Available Specifications (PAS) and ASuidg 2 éd to as “IEC
Publication(s)”). Their preparation is entrusted to technical committ ommittee interested
in the subject dealt with may participate in this preparator . \ati goyernmental and non-

with the International Organization for Standardization (I i with Yconditions determined by
agreement between the two organizations.

Publications is accurate, IEC cannot be
misinterpretation by any end u

transparently to the maxi
between any IEC Public
the latter.

IEC provides n@k' icate/its approval and cannot be rendered responsible for any
equipment declare C Publication.

All users should e re have theMatest edition of this publication.

No liability shall attac tors, employees, servants or agents including individual experts and
members of is i ees and IEC National Committees for any personal injury, property damage or
other damage oever, whether direct or indirect, or for costs (including legal fees) and
expense S ication, use of, or reliance upon, this IEC Publication or any other IEC

indispensable for the correct application of this publication.

Attention is drawn tovthe 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 CISPR 16-1-4 has been prepared by CISPR subcommittee A: Radio
interference measurements and statistical methods.

This second edition of CISPR 16-1-4 cancels and replaces the first edition published in 2003,
amendment 1 (2004) and amendment 2 (2005).

The document CISPR/A/710/FDIS, circulated to the National Committees as amendment 3, led
to the publication of the new edition.
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The text of this standard is based on the first edition, its Amendment 1, Amendment 2 and the
following documents:

FDIS Report on voting
CISPR/A/710/FDIS CISPR/A/722/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.

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

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.

CISPR 16-1 consists of the following parts, under the general titl feation_for radio
disturbance and immunity measuring apparatus and methods 1 j
immunity measuring apparatus:

Part 1-1: Measuring apparatus

Part 1-2: Ancillary equipment — Conducted disturbances
Part 1-3: Ancillary equipment — Disturbance power
Part 1-4: Ancillary equipment — Radiated disturbances

The committee has decided that the con
maintenance result date indicated on the

* reconfirmed,
+ withdrawn,

* replaced by a revise
*+ amended.
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SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-4: Radio disturbance and immunity measuring apparatus —
Ancillary equipment — Radiated disturbances

1 Scope

acteristics and
e_frequency

This part of CISPR 16 is designated a basic standard, which specifies thé
performance of equipment for the measurement of radiated disturba
range 9 kHz to 18 GHz.

Specifications for ancillary apparatus are included for: antennas d. test si cells, and
reverberating chambers.

is given in Part 3 of CISPR 16. Unce
Part 4 of CISPR 16.

2 Normative reference

The following referenced dosum
dated references, only| the_editj

methods — Part ; 0 disturbance and immunity measuring apparatus — Measuring
apparatus

or radio disturbance and immunity measuring apparatus and
hods of measurement of disturbances and immunity — Radiated

CISPR 16-3, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 3: CISPR technical reports

CISPR 16-4 (all parts), Specification for radio disturbance and immunity measuring apparatus
and methods — Uncertainties, statistics and limit modelling

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4-2: Uncertainties, statistics and limit modelling — Uncertainty in EMC
measurements

IEC 60050-161, |International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply. Also see
IEC 60050(161).

3.1

bandwidth

Bn

width of the overall selectivity curve of the receiver between two points at a stated attenuation,
below the midband response

NOTE The bandwidth is represented by the symbol By,, where n is the stated attenuation in decibels.

3.2

CISPR indicating range

range specified by the manufacturer which gives the maximum
indications within which the receiver meets the requirements of this g

3.3
calibration test site
CALTS

3.4

compliance test site
COMTS

environment which ass

from equipment uider
3.5

antenna

balun
passive electrical network for the transformation from a balanced to an unbalanced trans-
mission line or device or vice versa

3.7

free-space-resonant dipole

wire antenna consisting of two straight colinear conductors of equal length, placed end to end,
separated by a small gap, with each conductor approximately a quarter-wavelength long such
that at the specified frequency the input impedance of the wire antenna measured across the
gap is pure real when the dipole is located in the free space

NOTE 1 In the context of this standard, this wire antenna connected to the balun is also called the "test antenna".

NOTE 2 This wire antenna is also referred to as "tuned dipole".
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3.8

site attenuation

insertion loss determined by a two-port measurement, when a direct electrical connection
between the generator output and receiver input is replaced by transmitting and receiving
antennas placed at the specified positions

3.9
test antenna
combination of the free-space-resonant dipole and the specified balun

NOTE For the purpose of this standard only.

3.10

wire antenna
a specified structure consisting of one or more metallic wires or rods
electromagnetic waves

Qr receiving

NOTE A wire antenna does not contain a balun.

3.1
fully anechoic room
FAR

interest

3.12

quasi-free space test-site

test-site for which the site attenuation
by no more than = 1 dB fromi\the calc

3.13
test volume
volume in the F

NOTE In this volume t
absorbing material of jH& F

requirements of CISPR 16-1-1 appropriate to the frequency band concerned.

The antenna shall be substantially plane polarized. It shall be orientable so that all
polarizations of incident radiation can be measured. The height of the centre of the antenna
above ground may have to be adjustable according to a specific test procedure.

For additional information about the parameters of broadband antennas see Annex A.

4.1 Accuracy of field-strength measurements

The accuracy of field-strength measurement of a uniform field of a sine-wave shall be better
than £3 dB when an antenna meeting the requirements of this subclause is used with a
measuring receiver meeting the requirements of CISPR 16-1-1.

NOTE This requirement does not include the effect due to a test site.
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4.2 Frequency range 9 kHz to 150 kHz

Experience has shown that, in this frequency range, it is the magnetic field component that is
primarily responsible for observed instances of interference.

4.21 Magnetic antenna

For measurement of the magnetic component of the radiation, either an electrically-screened
loop antenna of dimension such that the antenna can be completely enclosed by a square
having sides of 60 cm in length, or an appropriate ferrite-rod antenna, may be used.

The unit of the magnetic field strength is pA/m or, in logarithmic units, 20 log(uA/m)
= dB(uA/m). The associated emission limit shall be expressed in the same gni

conditions at distances from the source exceeding one sixth of a wavelengt s the correct
value for the H component can be obtained by dividing the E value jindicated on “th ¢

M

@)

(
the calibration of field strength measuring equiment%’cati g the may

4.2.2 Balance of antenx

the level in th i is at least 20 dB below that in the parallel
polarization direc \

Information pertaining to calculating the performance characteristics of a 1 m length monopole
(rod) antenna and the characterization of its matching network is specified in Annex B.

Where the distance between the source of radiation and the antenna is 10 m or less, the total
length of the antenna shall be 1 m. For distances greater than 10 m the preferred antenna
length is 1 m, but in no case shall it exceed 10 % of the distance.

The unit of electric field strength shall be puV/m or, in logarithmic units, 20 log(uV/m)
= dB(uVm). The associated emission limit shall be expressed in the same units.
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4.3.2 Magnetic antenna

For the measurement of the magnetic component of the radiation, an electrically-screened loop
antenna, as described in 4.2.1 shall be used.

Tuned electrically balanced loop antennas may be used to make measurements at lower field
strengths than untuned electrically-screened loop antennas.

4.3.3 Balance of antenna

If a balanced electric or a magnetic antenna is used, it shall comply with the requirement of
42.2.

4.4 Frequency range 30 MHz to 300 MHz

4.41 Electric antenna

The reference antenna shall be a balanced dipole.

4411 Balanced dipole

For frequencies 80 MHz or above, the antenna shall pe re i , and for frequencies
ant length and shall be tuned
and matched to the feeder by a suit; i . Sonnection to the input of
the measuring apparatus shall biic-asymmetric transformer
arrangement.

4.41.2 Shortened dipole

b) it is connect
standing wav
account of the v.g

NOTE The antenna Yactors thus obtained should make it possible to fulfil the requirement of measuring
uniform sine-wavesfields with an accuracy not worse than +3 dB. Examples of calibration curves are given in
Figure 1 which showsS the theoretical relation between field strength and receiver input voltage for a receiver of
input impedance of 50 Q, and for various //d ratios. On these figures, the balun is considered as an ideal 1:1
transformer. It should be noted, however, that these curves do not account for the losses of the balun, the
cable and any mismatch between the cable and the receiver.

e) in spite of the sensitivity loss of the field-strength meter due to a high antenna factor
attributed to the shortened length of the dipole, the measuring limit of the field-strength
meter (determined for example by the noise of the receiver and the transmission factor of
the dipole) shall remain at least 10 dB below the level of the measured signal.
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Figure 1 — Short dipole antenna factors for R, = 50 Q
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