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1

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 organizati
all national electrotechnical committees (IEC National Committees).
international co-operation on all questions concerning standardization in t

zation gomprising
is to promote

Technical Reports, Publicly Available Specifications (PAS) and ide area eferred to as “IEC
Publication(s)”). Their preparation is entrusted to technical com ; ati ommittee interested
governmental and non-
. IEC collaborates closely
with the International Organization for Standardizatio conditions determined by

agreement between the two organizations.

Attention is drawn_to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the~eorrect 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 CISPR 16-1-4 has been prepared by CISPR subcommittee A: Radio
interference measurements and statistical methods.

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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This consolidated version of CISPR 16-1-4 consists of the second edition (2007) [documents
CISPR/A/710/FDIS and CISPR/A/722/RVD] and its amendment1 (2007) [documents
CISPR/A/750/FDIS and CISPR/A/760/RVD].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 2.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

immunity measuring apparatus:

Part 1-1: Measuring apparatus

Part 1-2: Ancillary equipment — Conducted disturba

The committee has decided s€ publication and its amendments will
remain unchanged until 1 ~ ¢ indicated on the IEC web site under
"http://webstore.iec.ch"n i he specific publication. At this date,
the publication will be

* reconfirmed,

withdrawn,
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INTRODUCTION

(to amendment 1)

In this amendment, the use of a balanced dipole antenna (the CISPR tuned dipole) as a
physical reference for radiated emission measurements in the frequency range between
30 MHz and 300 MHz is deleted. It is replaced by the requirement that in this frequency range
the quantity to be measured is the electric field strength that can be determined using different
types of antennas, provided that the antenna factor and the associated uncertainty are known.

This fundamental change of measurand in the frequency range between 30 MHz and 300 MHz
was subject to thorough investigations and discussion within CISPR A, and brings it into line
with the measurand that already applies in the rest of the frequency range 9 kHz to 1 GHz, and

measurand instead of the CISPR reference dipoles can be found i
Cycle Report CISPR/A/541/MCR.

traceable to national standards. There is\no need ement of electric field strength in
the frequency range 30 MHz to 300 M iate this, especially when application of
such a physical reference antenna may gi a ertainty to the intended measurand

dipole is rarely used in practice\hecause iti
consuming). The new fn i i

measurement d,
ensured.

A consequence
uncertainties in

antenna fa . S actice can actually result in larger EMC measurement uncertainties
than if the field th were derived from the traceably calibrated broadband antenna. The
relating of the behayiour of the commonly used broadband antenna to the extremely rarely
used tuned dipole in the notes to the uncertainty budget in CISPR 16-4-2, requires specialist
knowledge to understand.
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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: antennasg d. test si cells, and
reverberating chambers.

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

2 Normative reference

methods — Part
apparatus

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

NOTE 1 ard, the balun is a part of the antenna.

NOTE 2 ipus devices such as the wire antenna, free-space-resonant dipole and hybrid
antenna.

3.6

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

site attenuation is defined as the minimum site insertion loss measured between two
polarization-matched antennas located on a test site when one antenna is moved vertically
over a specified height range and the other is set at a fixed height

3.9

site insertion loss

the loss between a pair of antennas placed at specified positions on a test site, when a direct
electrical connection between the generator output and receiver input is replaced by
transmitting and receiving antennas placed at the specified positions

3.10

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

NOTE A wire antenna does not contain a balun.

3.1
fully anechoic room
FAR
shielded enclosure, the internal surfaces of which (are( lihed W 2did-frequency absorbing
material (i.e. RF absorber), which absaorbs elec agneti in the frequency range of
interest

3.12
quasi-free space test-site

free-space conditions. Un g the surroundmgs are kept to a minimum in
order to satisfy the sitg ' B

3.13
test volume

volume in the FAR positioned

NOTE In this vefume \the \quas space condition is met and this volume is typically 0,5 m or more from the

3.14
cross-polarresponse
measure of thewrejectjon by the antenna of the cross-polarised field, when the antenna is
rotated in a uniform~electromagnetic field

3.15

hybrid antenna

conventional wire-element log-periodic dipole array (LPDA) antenna with boom lengthened at
the open-circuit end to add one broadband dipole (e.g., biconical or bow-tie), such that the
infinite balun (boom) of the LPDA serves as a voltage source for the broadband dipole.
Typically a common-mode choke is used at this end of the boom to minimize parasitic
(unintended) RF currents on the outer conductor of the coaxial cable flowing into the receiver

3.16

low uncertainty antenna

good quality robust biconical or LPDA antenna, whose antenna factor is reproducible to better
than 0,5 dB, used for the measurement of E-field strength at a defined point in space

NOTE It is further described in A.2.2.


https://standards.iteh.ai/catalog/standards/iec/2cb2e041-ec26-470a-b16d-bc856b945525/cispr-16-1-4-2007

CISPR 16-1-4 © IEC:2007+A1:2007 -1 -

3.17
semi-anechoic chamber
SAC

shielded enclosure, in which five of the six internal surfaces are lined with radio-frequency-
energy absorbing material (i.e., RF absorber), which absorbs electromagnetic energy in the
frequency range of interest, and the bottom horizontal surface is a conducting ground plane for
use with OATS test set-ups

3.18

common mode absorption device
CMAD

a device that may be applied on cables leaving the test volume in
measurements to reduce the compliance uncertainty

adiated emission

3.19
insertion loss
the loss arising from the insertion of a device into a transmissio the ratio of

before and

3.20
reflection coefficient
the ratio of a common quantity to both t

to the complex voltage of the incident &
scattering parameter S

3.21
short-open-load-throug
calibration method

short, open, and matc
is widely used*@
components are

3.23

through-reflect-line (TRL) calibration

calibration method for a vector network analyser using three known impedance standards
“Through”, “Reflect” and “Line” for the internal or external calibration of the VNA. Four
reference measurements are needed for this calibration

3.24

vector network analyser

VNA

a network analyser capable of measuring complex values of the four S-parameters Sy, Sy,,
S21, S22
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4 Antennas for measurement of radiated radio disturbance

Antennas of the type that are used for radiated emissions measurements, having been
calibrated, shall be used to measure the field strength, taking into account their radiation
patterns and mutual coupling with their surroundings. The antenna and the circuits inserted
between it and the measuring receiver shall not appreciably affect the overall characteristics of
the measuring receiver. When the antenna is connected to the measuring receiver, the
measuring system shall comply with the bandwidth requirements of CISPR 16-1-1 appropriate
to the frequency band concerned.

The antenna shall be linearly polarised. It shall be orientable so that all polarizations of incident
radiation can be measured. The height of the centre of the antenna above ground or above the
absorber in a FAR may have to be adjustable according to a specific test pfocedure.

4.1 Physical parameter for radiated emissions measuremgnt

The physical parameter for radiated emission measurem
expressed in volts per metre is E-field strength measured-z

field of a sine-wave shall be better
of this subclause is used with a

having sides of"8Q0 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 units.

NOTE Direct measurements can be made of the strength of the magnetic component, in dB(utA/m) or pA/m of a
radiated field under all conditions, that is, both in the near field and in the far field. However, many field strength
measuring receivers are calibrated in terms of the equivalent plane wave electric field strength in dB(uV/m), i.e.
assuming that the ratio of the E and H components is 120 © or 377 Q.

To obtain the reading of H (LA/m), the reading E (uV/m) is divided by 377 Q:

H (uA/m) = E (uV/m) / 377 Q (1)
To obtain the reading of H dB(uA/m), 51,5 dB(Q) is subtracted from the reading E dB(uV/m):
H dB(uA/m) = E dB(uV/m) — 51,5 dB(Q) (2)

The impedance Z = 377 Q, with 20 log Z = 51,5 dB(Q2), used in the above conversions is a constant originating from
the calibration of field strength measuring equipment indicating the magnetic field in uV/m (or dB(uV/m)).
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