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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-5: Radio disturbance and immunity measuring apparatus —
A librati . for 30 MH 1 000 MH
Specifications and validation procedures for CALTS and REFTS

from 30 MHz to 1 000 MHz

FOREWORD
1) The International Electrotechnical Commission (IEC) is a worldwide organ jon comprising
all national electrotechnical committees (IEC National Commitj€es) j IEC is to promote
international co-operation on all questions concerning standardlzat|o i 3 ical andyelectronic fields. To

this end and in addition to other activities, IEC publishes |
Technical Reports, Publicly Available Specifications (PAZ

¢hnical Specifications,
ter referred to as “IEC

Publication(s)”). Their preparation is entrusted to technical com e 9 ational Committee interested
in the subject dealt with may participate in this pr \ i , governmental and non-
governmental organizations liaising with the R i i 3 yration. IEC collaborates closely
with the International Organization for izgti i rdancé with conditions determined by

agreement between the two organizations.

3) IEC Publications have the
Committees in that sense.

national use and are accepted by IEC National
ade to ensure that the technical content of IEC

ational Committees undertake to apply IEC Publications
their national and regional publications. Any divergence

¢ ammittees and IEC National Committees for any personal injury, property damage or

nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising t of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) 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.

9) 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.

This consolidated version of CISPR 16-1-5 consists of the first edition (2003) and its
amendment 1 (2012) [documents CISPR/A/994A/FDIS and CISPR/A/1004/RVD]. It bears
the edition number 1.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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International Standard CISPR 16-1-5 has been prepared by CISPR subcommittee A: Radio
interference measurements and statistical methods.

This first edition of CISPR 16-1-5, together with CISPR 16-1-1, CISPR 16-1-2, CISPR 16-1-3
and CISPR 16-1-4, cancels and replaces the second edition of CISPR 16-1, published in
1999, amendment 1 (2002) and amendment 2 (2003). It contains the relevant clauses of
CISPR 16-1 without technical changes.

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

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IE veb site under
"http://webstore.iec.ch" in the data related to the specific publicatig is date, the
publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

+ amended. m

(\ AN

of its contents. Users should therefo rint\this puhlication using a colour printer.

N

IMPORTANT - The “colour inside” dogo.on the ove pé’g-g his publication indicates
that it contains colours which are considered to be useful for the correct understanding

N
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INTRODUCTION

CISPR 16-1, CISPR 16-2, CISPR 16-3 and CISPR 16-4 have been reorganised into 14 parts,
to accommodate growth and easier maintenance. The new parts have also been renumbered.
See the list given below.

Old CISPR 16 publications New CISPR 16 publications

CISPR 16-1-1 Measuring apparatus

Radio disturbance CISPR 16-1-2 Ancillary equipment — Conducted disturbances

and immunity . . )
CISPR 16-1 | measuring é CISPR 16-1-3 Ancillary equipment — Disturbance power
apparatus CISPR 16-1-4 Ancillary equipment — R/d\ ted dIS bances
Antenna calibration t sites for MH=zto
CISPR16-1-5 | 47000 MHz {\ Q&\
CISPR 16-2-1 Conducted dis an\\e n\e\}u\e ents
Methods of /O‘K

CISPR 16-2-2 Measurement\qf dlst\%cé\pow\aa/
CISPR 16-2-3 Radiat@di&@\nc&m@sur&qems

CISPR 16-2-4 M&en

CISPR 16-3 (CISF’RVtechN{aIWs)
CISPR 16-4{\ \szé/am}}e\s |n\skndard|sed EMC tests

CBRR ‘Q/-zh\z >Mea{urer¥@)t i?s}/umentation uncertainty
tatisWderations in the
R 164- determination of EMC compliance of mass-
_ \pro ed products
CISPR 16-4 | Uncertainty in E ISPR 16M-4 Wcs of complaints and a model for the
measurementsgo\(\ %Iculation of limits
¥ AN

More specific inf atls
CISPR 16-1-5 is

REFERENCES).

CISPR 16-2 | measurement of <
disturbances and
immunity

Reports and
CISPR 16-3 | recommendations
of CISPR

NNIVZINEIFZ/DN

7AN

en the ‘old’ CISPR 16-1 and the present ‘new’
introduction (TABLE RECAPITULATING CROSS

Measurement jnstrum cations are given in five new parts of CISPR 16-1, while
the methods¢of ™n re covered now in four new parts of CISPR 16-2. Various
reports wj rther iformation/and background on CISPR and radio disturbances in general
are giveq i .\CISPR 16-4 contains information related to uncertainties, statistics

CISPR 16-1 consi of the following parts, under the general title Specification for radio
disturbance and immunity measuring apparatus and methods — Radio disturbance and
immunity measuring apparatus:

e Part 1-1: Measuring apparatus,

e Part 1-2: Ancillary equipment — Conducted disturbances,

e Part 1-3: Ancillary equipment — Disturbance power,

e Part 1-4: Ancillary equipment — Radiated disturbances,

e Part 1-5: Antenna calibration test sites for 30 MHz to 1 000 MHz.
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TABLE RECAPITULATING CROSS REFERENCES

Second edition of CISPR 16-1 First edition of CISPR 16-1-5
Clauses, subclauses Clauses, subclauses
1 1

2 2

3 3

513 4

Annexes

R

S

T

U

\%

w

Figures

55, 56, 57, 58, 59
S$.1,8.2,8.3,S4
T1,T.2,T.3

Tables
19, 20
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SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-5: Radio disturbance and immunity measuring apparatus —
ARt librati . for 30 MH 1 000 MH

Specifications and validation procedures for CALTS and REFTS
from 30 MHz to 1 000 MHz

This part of CISPR 16 specifies the requirements for calibrati sites used to perform
antenna callbratlons and for reference test sites sd tp measuxe thevdntenna-pair reference
s¢cribes the test antenna

which may be helpful j
antennas.

2 Normative r;

The following refe s are indispensable for the application of this document.
For dated refe dition cited applies. For undated references, the latest edition
of the referenced docym ding any amendments) applies.

electric tools and simiar apparatus — Part 1: Emission

CISPR 16-1-1:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-1: Radio disturbance and immunity measuring apparatus - Measuring
apparatus

| CISPR 16-1-4:20032010, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 1-4: Radio disturbance and immunity measuring apparatus —

‘ Ancitlary-eguipment—Radiated-disturbances Antennas and test sites for radiated disturbance

measurements

CISPR 16-4-1:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 4-1: Uncertainties, statistics and limit modelling - Uncertainties in
standardised EMC tests

CISPR 16-4-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 4-2: Uncertainties, statistics and limit modelling — Measurement
instrumentation uncertainties
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IEC 60050(161):1990, International Electrotechnical Vocabulary (IEV) — Chapter 161:
Electromagnetic compatibility

International Vocabulary of Basic and General Terms in Metrology, International Organization
for Standardization, Geneva, 2nd edition, 1993

3 Definitions

For the purpose of this section of CISPR 16, the following definitions apply. Also see IEC
60050(161).

3.1

calibration test site (CALTS)
open-area test site with metallic ground plane and tightly spegifie
performance in horizontal-and-vertical electric field polarization ‘.

A_CA i ed-for-determining-the free-space-antenn

NOTE A CALTS is used for the measurement of height dependeny
measure free-space AF. A CALTS can also be validated fi riicat” polayixatiom\yia 4.7. See the related definition
of a REFTS.

3.2
compliance test site (COMTS)

environment which assures valid,
strength from equipment

repedtable mM™ ment results of disturbance field
omparispn tona compliance limit

33

antenna

that part of a trangmiliing op re em that is designed to radiate or to receive
electromagnetic e oCifi

NOTE 1 In the conte andard, the balun is a part of the antenna.

NOTE 2 See ajs

3.4
balun
passive eleg

mission line orde or vice versa

3.5

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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3.6
site attenuation

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

3.7
test antenna
combination of the free-space-resonant dipole and the specified balup

NOTE For the purpose of this standard only.

3.8

wire antenna
a specified structure consisting of one or more metallig
electromagnetic waves

diating or receiving

NOTE A wire antenna does not contain a balups

3.9

site insertion loss
transmission loss between a pair of #
when a direct electrical connection b
receiver input is replaced i
positions

3.10

reference test sj
REFTS

open-area test site

Clause 5 of CISPR 16-1-4 specifies the requirements for a test site used to make radio
disturbance field strength measurements in the frequency range of 30 MHz to 1 000 MHz.
Such a test site may not be suitable for calibrating antennas. This clause specifies the
requirements and validation procedure for a test site suitable for the calibration of antennas
above a conducting, flat metal plane in the frequency range of 30 MHz to 1 000 MHz. A test
site meeting these stringent requirements may also be used as a reference test site for
comparison purposes in an alternative validation procedure to 5.2.6 of CISPR 16-1-4.

4.1 Introduction General

A test site suitable for performing antenna calibration, referred to herein as CALTS, is
intended to provide a suitable environment to calibrate an antenna for its free-space antenna
factor. This calibration is performed most conveniently above a reflecting plane by using only
horizontal polarization. Subclauses 4.3 through 4.6 specify the characteristics of a CALTS,
the characteristics of a calculable test antenna and the CALTS verification (validation)
procedure and performance criteria. The CALTS validation procedure given in 4.5 requires the
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use of a calculable dipole antenna as specified in 4.4, thus creating the possibility of
comparing theoretically predicted site-attenuation to measured CALTS performance. Items to
be reported in a CALTS validation report are summarized in 4.7. Annex A provides guidance
for constructing a CALTS, which complies with validation criteria specified in 4.6.

In order for a CALTS to be used as a reference test site for validatin wee of test
sites according to Clause 5 of CISPR 16-1-4, the CALTS $§houls using both
i qualifies for

calculable, free-space-resonant dipole
procedures. They also giye _a maodel

4.2 Antenna calibra

4.2.1 Introdu

procedure or the antenna calibration procedure;
— the cables to be connected to these antennas; and

— electronic equipment, such as an RF generator and a measuring receiver.

The normative specification for a CALTS is given in 4.2.2, while annex A contains a number of

informative specifications as a guidance to construct and place a CALTS in such a way that
the validation criteria will normally be met.

4.2.2 Normative specification
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For the calibration of antennas, the CALTS shall comply with the validation criteria given in
4.5.3.1 at all frequencies at which the antennas shall be calibrated. The tests in 4.4.3.2 and
their associated criteria in 4.5.3.2 and 4.5.3.3 are optional, but are included for those who

want to confirm the achievement in 4.5.3.1 of Tg,(f) to less than 0,7 dB.

4.3 Test antenna specification

4.3.1 Introduction

To allow (numerical) calculation of the theoretical site attenuatiq
validation procedure, antennas are needed which can be accuratel . sfore, the
test antenna shall be a free-space resonant dipole connected . specified

4.3.2 Normative specifi

al wire elements of length L, which can be

4.3.2.1 The testrant
disconnected fr lun parameters to be validated, and to allow the
balun heads of thé t Ay a ed in site attenuation measurements to be connected

together.
4.3.2.2 The f, D) of the approximately A/2 wire antenna is determined
by the condition tha specified frequency f and in free space, the absolute value of the

NOTE 1 If the wire elemeqts have a constant diameter and if D, o << L, then L4(f,D,o) can be calculated from
the equation (C.2) insubgtause C.1.1. If the diameter is not a constant, e.g. when a telescopic antenna is used,
L4(f) can only be calculated numerically, see C.2.2.

NOTE 2 When using a telescopic antenna, the telescopic elements should be tuned in such a way that the
elements having the largest diameter are used first (see figure 2), and the numerical calculations should account
for this approach.
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