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INTERNATIONAL ELECTROTECHNICAL COMMISSION
INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-1: Radio disturbance and immunity measuring apparatus —
Measuring apparatus

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organizatiop ardi atlon omprising
all national electrotechnical committees (IEC National Committees). The{\ obj topromote
international co-operation on all questions concerning standardization in the elextrica d electronig’fields. To
this end and in addition to other activities, IEC publishes Internationak’Standards, PQi pecifications,
Technical Reports, Publicly Available Specifications (PAS) and i arred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committe€s;™a atlona Committee interested
in the subject dealt with may participate in this preparatory work 2 rnmental and non-
governmental organizations liaising with the IEC also participate i € collaborates closely
with the International Organization for Standardization (IS, e W|th cond|t|ons determined by
agreement between the two organizations

The formal decisions or agreements of IEC on technical early as possible, an international
consensus of opinion on the relevant subje ommittee has representation from all

IEC Publications have the form of recommendations ional_uge and are accepted by IEC National
Committees in that sense. While all reasondble efforts de to ensure that the technical content of IEC
Publications is accurate, IEC cannot be ) e way in which they are used or for any
misinterpretation by any end

ommittees undertake to apply IEC Publications
ftional and regional publications. Any divergence
al or regional publication shall be clearly indicated in

In order to promote interngti
transparently to the m i
between any IEC Publica
the latter.

IEC itself does PKXoVi z i Qnférmity. Independent certification bodies provide conformity
assessment servises i 8, areas, acsess to IEC marks of conformity. IEC is not responsible for any

services carried out Q

No liability shall a ch to i ctors, employees, servants or agents including individual experts and
members ofits te Qi 5, and IEC National Committees for any personal injury property damage or

Publicatigns.

Attention is thawn to ormative references cited in this publication. Use of the referenced publications is
indispensable forthe coyrect application of this publication.

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

This third edition cancels and replaces the second edition published in 2006, and its
Amendments 1 (2006) and 2 (2007). It is a technical revision.

This main technical change with respect to the previous edition consists of the addition of new
provisions for the use of spectrum analyzers for compliance measurements.

It

has the status of a basic EMC publication in accordance with IEC Guide 107,

Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications.
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The text of this standard is based on the following documents:

FDIS Report on voting
CISPR/A/867/FDIS CISPR/A/881/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 the CISPR 16 series can be found, under the general i
radio disturbance and immunity measuring apparatus and methods, on the

The committee has decided that the contents of this publication
the maintenance result date indicated on the IEC web site ung

* reconfirmed;
* withdrawn;

* replaced by a revised edition; or
*+ amended.

in this copy.

IMPORTANT - The “col
that it contains colou
of its contents. Users s
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INTRODUCTION

The CISPR 16 series, published under the general title Specification for radio disturbance and
immunity measuring apparatus and methods, is comprised of the following sets of standards
and reports:

e CISPR 16-1 - five parts covering measurement instrumentation specifications;

e CISPR 16-2 - five parts covering methods of measurement;

e CISPR 16-3 — a single publication containing various technical reports (TRs) with
further information and background on CISPR and radio disturbances in general;

e CISPR 16-4 - five parts covering uncertainties, statistics and limit modelling.

CISPR 16-1 consists of the following parts, under the general title
disturbance and immunity measuring apparatus and methods -
immunity measuring apparatus:

— Part 1-1: Measuring apparatus
— Part 1-2: Ancillary equipment — Conducted disturbances
— Part 1-3: Ancillary equipment — Disturbance power

claimed that compliance with this docu nay ve-dse of a patent concerning the
measuring receiver with rms-average detector (pater = 10126830) given in Clause 7.

The holder of this pat ight RS St that he/she is willing to negotiate licences
either free of charge c e anhd non-discriminatory terms and conditions with
applicants throu . is respect, the statement of the holder of this patent
right is registered With NG i ay be obtained from:

Attention is draw he possibility that some of the elements of this document may be the
subject of patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

ISO (www.iso.org/patents) and IEC (http://www.iec.ch/tctools/patent_decl.htm) maintain on-
line data bases of patents relevant to their standards. Users are encouraged to consult the
data bases for the most up to date information concerning patents.
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SPECIFICATION FOR RADIO DISTURBANCE AND IMMUNITY
MEASURING APPARATUS AND METHODS -

Part 1-1: Radio disturbance and immunity measuring apparatus —
Measuring apparatus

1 Scope

This part of CISPR 16 specifies the characteristics and performance ipment for the
measurement of radio disturbance in the frequency range 9 kHz tg” 18 GHz.\n addition,
requirements are provided for specialized equipment for djs i s, disturbance
measurements.

CISPR 16-2-3.

2 Normative referen
The following rc ispensable for the application of this document.
For dated reference ed applies. For undated references, the latest edition

of the referenced ¢ ing.aly amendments) applies.

CISPR 11:2009 L ] ientific and medical equipment — Radio-frequency disturbance
characteristi ] 2 ] ods of measurement

CISPR 14-1 \
electric tools anQ
Amendment 1 (200

ar apparatus — Part 1: Emission

&)

CISPR 16-2-1:2008, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted
disturbance measurements

CISPR 16-2-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-2: Methods of measurement of disturbances and immunity -
Measurement of disturbance power

Amendment 1 (2004)

Amendment 2 (2005)

CISPR 16-2-3:2006, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated
disturbance measurements
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CISPR/TR 16-3:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 3: CISPR technical reports

Amendment 1 (2005)

Amendment 2 (2006)

IEC 60050-161:1990, International Electrotechnical Vocabulary (IEV) - Chapter 161:
Electromagnetic compatibility

Amendment 1 (1997)

Amendment 2 (1998)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEG 60050861, and the
following apply.

3.1

bandwidth

Bl’l

width of the overall selectivity curve of the receiver
attenuation, below the midband response

ts at a stated

NOTE n is the stated attenuation in dB.

3.2

CISPR indication range
range specified by the manufacturer maximum and the minimum meter
indications within which the measuring ive 5 the requirements of this part of
CISPR 16

3.3
electrical charge time
Tc

time needed aft
immediately precediy
63 % of its final va

ication of a constant sine-wave voltage to the stage
>tector for the output voltage of the detector to reach

frequency equalto the d ba gdency of the IF amplifier is applied to the input of the stage immediately
preceding thexdefectog _The indj , D, of an instrument having no inertia (e.g. an oscilloscope) connected to a
terminal circuit so as not to affect the behaviour of the detector, is noted.

the charge time of the detector.

3.4

electrical discharge time constant

Tp

time needed after the instantaneous removal of a constant sine-wave voltage applied to the
stage immediately preceding the input of the detector for the output of the detector to fall to
37 % of its initial value

NOTE The method of measurement is analogous to that for the charge time constant, but instead of a signal
being applied for a limited time, the signal is interrupted for a definite time. The time taken for the deflection to fall
to 0,37 D is the discharge time constant of the detector.

3.5

impulse area

Aimp ) . .
voltage-time area of a pulse defined by the integral:
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dmp = [ V()1 (1)

NOTE 1 Impulse area, sometimes referred to as impulse strength, is typically expressed in uVs or dB(uVs).

NOTE 2 Spectral density (D) is related to impulse area and expressed in uV/MHz or dB(uV/MHz). For rectangular
impulses of pulse duration T at frequencies /' << 1/T, the relationship D (uV/MHz) = x/§><106 Aimp (LVs) applies.

3.6
impulse bandwidth
Bimp
o A(t)max 2)
'mp 2G0 X Aimp
where
A(Hmax is the peak of the envelope at the IF output of the receiver w papplied at
the receiver input;
Go is the gain of the circuit at the centre frequency.
Specifically for two critically-coupled tuned transformers
Bimp = 1,05 x Bg = 1,31 X B3 (3)

where Bg and B3 are respectively the ba the —8 dB and -3 dB points

NOTE See A.2 for further information.

3.7
measuring receiver

instrument, such as receiver or a spectrum analyzer with or

without preselectiii, t e i ents of the relevant parts of this standard
NOTE 1 The term easuring ’ i this standard refers to both EMI receivers and spectrum
analyzers.

3.8
mechanj€akti t of a critically damped indicating instrument
m
= — 4
M 2x (4)

where T is the period of free oscillation of the instrument with all damping removed.

NOTE 1 For a critically damped instrument, the equation of motion of the system may be written as:

2
d°a do .
Tl\% 3 +2TM—+a=kl (5)
dt dt
where
o is the deflection;
i is the current through the instrument; and

k is a constant.
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It can be deduced from this relation that this time constant is also equal to the duration of a rectangular pulse (of
constant amplitude) that produces a deflection equal to 35 % of the steady deflection produced by a continuous
current having the same amplitude as that of the rectangular pulse.

NOTE 2 The methods of measurement and adjustment are deduced from one of the following:
a) the period of free oscillation having been adjusted to 2nT),, damping is added so that a7 = 0,35¢,-

b) when the period of oscillation cannot be measured, the damping is adjusted to be just below critical such that
the overswing is not greater than 5 % and the moment of inertia of the movement is such that of = 0,35 a5«-

3.9

overload factor
ratio of the level that corresponds to the range of practical linear function of a circuit (or a
group of circuits) to the level that corresponds to full-scale deflectiop the indicating
instrument

3.10

symmetric voltage

radio-frequency disturbance voltage appearing between t n aytwo-wire circuit,
such as a single-phase mains supply. This is someti ereritial mode voltage.
If V5 is the vector voltage between one of the maing ' and ¥, is the vector
voltage between the other mains terminal and voltage is the vector

difference (V, -V})

3.11

weighting (of e.g. impulsive disturbangé)

pulse-repetition-frequency (PRF) depende ostly reduction) of a peak-detected
impulse voltage level to icati nds to the interference effect on radio
reception

NOTE 1 S 3 Qphysical annoyance of the interference is a subjective quantity
(audible or visual, u P i

NOTE 2 For the digit gcel interferapce gffect is an objective quantity that may be defined by the critical
bit error ratio (BER) o i E for which perfect error correction can still occur or by another,

weighted

weighting charactevri
peak voltage level as a function of PRF for a constant effect on a specific radiocommunication
system, i.e. the disturbance is weighted by the radiocommunication system itself

3.11.3
weighting detector
detector which provides an agreed weighting function

3.11.4
weighting factor
value of the weighting function relative to a reference PRF or relative to the peak value

NOTE Weighting factor is expressed in dB.
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