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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SPECIFICATION FOR RADIO DISTURBANCE
AND IMMUNITY MEASURING APPARATUS AND METHODS -

Part 3: CISPR technical reports

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization
comprising all national electrotechnical committees (IEC National Committees). Th€ 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 publishe$ It Standards,
Technical Specifications, Technical Reports, Publicly Available Specifications \ i hereafter
referred to as “IEC Publication(s)”). Their preparation is entrusted to technical commj N v IEC\National
Committee interested in the subject dealt with may participate in thi eprational
governmental and non-governmental organizations liaising with the IE preparation
IEC collaborates closely with the International Organization for Stand (1SQ) inNacgdrdance with

2) The formal decisions or agreements of IEC on technical m
international consensus of opinion on the relevant subjects
representation from all interested IEC National Committees

as possible, an
committee has

3) IEC Publications have the form of recommendations f (Nt pti accepted by IEC National
Committees in that sense. While all reasona 8 M at the technical content of IEC
Publications is accurate, IEC cannot be
misinterpretation by any end user.

4) In order to promote international uniformity
transparently to the maximum extent posgible in th'

s“undertake to apply IEC Publications
and regional publications. Any divergence
between any IEC Publication and the corr
in the latter

spon@tlna or régional publication shall be clearly indicated
5) IEC provides no marklng procedufe to | dicate it dl and cannot be rendered responsible for any

6) All users should ensure dition of this publication.

7) No liability sha a > d , 8 oyees, servants or agents including individual experts and
members of its Yechnica itt ional Committees for any personal injury, property damage
or other damage ¢f ether direct or indirect, or for costs (including legal fees) and

expenses arising

8) Attention is dra Qrmative references cited in this publication. Use of the referenced publications is

9) AttenfionN { ibllity that some of the elements of this IEC Publication may be the subject of

The main task-of IEG technical committees is to prepare International Standards. However,
a technical commiitée may propose the publication of a technical report when it has
collected data of a different kind from that which is normally published as an International
Standard, for example "state of the art".

CISPR 16-3, which is a technical report, has been prepared by CISPR subcommittee A:
Radio interference measurements and statistical methods.

This second edition of CISPR 16-3, together with CISPR 16-4-1, CISPR 16-4-3 and
CISPR 16-4-4 cancels and replaces the first edition of CISPR 16-3, published in 2000, and
its amendment 1 (2002). It contains the relevant clauses of CISPR 16-3 without technical
changes.

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

A bilingual version of this publication may be issued at a later date.
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The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

e reconfirmed;

e withdrawn;

e replaced by a revised edition, or

e amended.

The text of this report is based on the following documents:

Report 33 — p/o CISPR 8, 1969; Report 38 — p/o CISPR 8, 1969; Report 49 — p/o CISPR
8C, 1980; Report: CIS/A(Sec)67 + CIS/A(Sweden)29; RM 2828/CISPR/A, 1985;
CIS/A(CO)32, 1985; CIS/A(Sec)58, 1983; CIS/A(Sec)58A, 1983; CISFA(Sec)67, 1985;
CIS/A(CO)77A, 1993; CIS/A(CO)81, 1987; CIS/A(CO)82, 1994; C Q)84, 1994;
CIS/A(Sec)84, 1987; CIS/A(Sec)88, 1988; CIS/A(Sec)88A, 1988; 94, 1989;
CIS/A(Sec)115, 1991; CIS/A(Sec)115A, 1991; CIS/A(Sec)116, 19 4, 1991;
CIS/A(Sec)128, 1992; CIS/A(Sec)132, 1993; CIS/A/166/CD, 1995.

O
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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

CISPR 16-1 éranneda;mup;nugnlty 64 CISPR 16-1-3 | Ancillary equipment — Disturbance power
apparatus \A CISPR 16-1-4 Ancillary equipment — Radiated disturbances
Antenna calibration test sites for MHz to
CISPR 16-1-5 1 000 MHz /\(
/ CISPR 16-2-1 Conducted distur nwas\m\%\ts
Methods of i
CISPR 16-2 | measurement of <<: CISPR 16-2-2 Measuremery{dk{urﬁanée\pow
disturbances and CISPR 16-2-3 | Radiated diSturban uretment
immunity \ g\ \B‘i‘ﬂ é§ \ >
CISPR 16-2-4 |mmqueer=\ts \
CISPR 16-3 | CISPR teohnicalepdgs™.
CISPR 16-4-1 Uncertainties in~standargdised EMC tests
Reports and % R \Q \ @

CISPR 16-3 | recommendations CISPR 16-A2 Méa/s/urwenhtkstrumentation uncertainty

of CISPR N /- S
Sta |st|c({|?0 rations in the
16-4-3\ | determination)of EMC compliance of mass-
prodused products

CISPR 16-4 | Uncertainty in EMC CISPR 16- .4\ Statistics of complaints and a model for the
measurements calctyation of limits

More specific informa
‘new’ CISPR 1@
CROSS REFER

prmation and background on CISPR and radio disturbances
SISPR 16-3. CISPR 16-4 contains information related to
d limit modelling.
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TABLE RECAPITULATING CROSS-REFERENCES

First edition of CISPR 16-3 Second edition of CISPR 16-3
Clauses, subclauses Clauses, subclauses
1.1 1

1.2 2

1.3 3

4 4

4.1 4.1

4.2 4.2

4.3 4.3

4.4 4.4

4.5 4.5

4.6 4.6

5 5

5.1 5.1

5.2 5.2

O

7

N
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SPECIFICATION FOR RADIO DISTURBANCE
AND IMMUNITY MEASURING APPARATUS AND METHODS -

Part 3: CISPR technical reports

1 Scope

This part of CISPR 16 contains specific technical reports and information on the history of
CISPR.

Over the years, the CISPR prepared a number of recommendations and reports that have
significant technical merit but were not generally available. Reports and recommendations
were for some time published in CISPR 7 and 8.

At its meeting in Campinas, Brazil, in 1988, subcommittee A agreeg able Qntents
of part 3 and to publish the reports for posterity by giving the r 3 \0eht ptace in
part 3.

CISPR 11, Industrial SM) radio-frequency equipment — Electro-

and methods of measurement

magnetic d/sturb:nce cha
CISPR 16-1 (alpe ifica for radio disturbance and immunity measuring
apparatus and meth adio rance and immunity measuring apparatus

CISPR ™46- - Specification for radio disturbance and immunity measuring
apparatus Uncertainties, statistics and limit modelling

ITU-R Recommenda
sound broadcasting

tion BS. 468-4, Measurement of audio-frequency noise voltage level in

3 Definitions

For the purpose of this part of CISPR 16, the definitions of CISPR 16-1 and IEV 60050(161)
as well as the following definitions apply.

3.1
bandwidth (B,

width of the overall selectivity curve of the receiver between two points at a stated
attenuation, below the midband response. The bandwidth is represented by the symbol B,,,

where n is the stated attenuation in decibels
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3.2
impulse bandwidth (Bimp)

Bimp = Alt)max / (2G4 x 1S)
where
A(t)max is the peak of the envelope at the IF output of the receiver with an impulse area /S
applied at the receiver input;
G, 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 B

where Bg and Bj are respectively the bandwidths at the —6 d
CISPR 16-1-1 for further information)

3.3
impulse area (sometimes called impulse strength)

stage immedia
to reach 63 % o

electrlcal 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 0,37D is the discharge time constant of the detector.

3.6
mechanical time constant (Ty) of a critically damped indicating instrument

TM=TL/2TC

where T, is the period of free oscillation of the instrument with all damping removed.
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NOTE 1 For a critically damped instrument, the equation of motion of the system may be written as
T2(d?a / dt?) + 2Ty (der / dt) + & = ki

where

o is the deflection;

i is the current through the instrument;

k is a constant.

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 2= T,,, damping is added so that ary = 0,35 a ..

b) When the period of oscillation cannot be measured, the damping is adjusted to be|just belaw critical such

that the overswing is not greater than 5 % and the moment of inertia of the movem i el thal\a 1y = 0,35
amax

3.7

overload factor

ratio of the level that corresponds to the range of practical r 1 ion\of a circuit (or a

group of circuits) to the level that corresponds to
instrument.

the indicating

The maximum level at which the steady-state
does not depart by more than 1 dB from idea
function of the circuit (or group of cir€uit

or group of circuits)
range of practical linear

3.8

symmetric voltage
in a two-wire circuit, suchhas a pply, the symmetric voltage is the
radio-frequency disturba : veen the two wires. This is sometimes
called the differential . anis the Jvector voltage between one of the mains
terminals and earth i age between the other mains terminal and

earth, the sym@ic ference (Va — Vb)

3.9

asymmetric voltage

radio-frequency \di age appearing between the electrical mid-point of the
mains termifa ' sometimes called the common-mode voltage and is half the
vector s [ a + Vb)/2.

3.10

unsymmetric voltage
amplitude of the™wector voltage, Va or Vb defined in 3.8 and 3.9. This is the voltage
measured by the use of an artificial mains V-network

3.11

CISPR indicating range

range specified by the manufacturer which gives the maximum and the minimum meter
indications within which the receiver meets the requirements of CISPR 16-1-1.
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4 Technical reports

4.1 Correlation between measurements made with apparatus having characteristics
differing from the CISPR characteristics and measurements made with CISPR
apparatus

4.1.1 Introduction

CISPR standards for instrumentation and methods of measurement have been established
to provide a common basis for controlling radio interference from electrical and electronic
equipment in international trade.

The basis for establishing limits is that of providing a reasonably good correlation between
measured values of the interference and the degradation it produces in a given
communications system. The acceptable value of signal-to-noise i any given
communication system is a function of its parameters including , type of
modulation and other design factors. As a consequence, various ceastiyements
are used in the laboratory in research and development work order toscany out the
required investigations.

d values on the
d interference.

The purpose of this subsection is to analyse the depend
parameters of the measuring equipment and on the wa

neévertheless, quite significant in
are: overload factor, AGC design (if
imé constant and damping.

bandwidth and the_t given\n table 4.1-1. In this table, ¢ is the magnitude
of the impulse @‘o s¢ bandwidth, Af, is the random noise bandwidth,

P(«) is the pulse S e Auasi-peak detector, fpgr is the pulse repetition

e if a standard source provides that
type of waveform, thgn by using the substltutlon method a satisfactory calibration can be
obtained for any | trument with adequate overload factor independent of its bandwidth.
Thus, with a purely random interference or a purely impulsive interference of known
repetition rate, calibration can be made using a corresponding source, or a correlation
factor calculated on the basis of known circuit parameters.

If a particular interference waveform is of a type intermediate between these three types,
then the correction or correlation factors will also be intermediate. In any given case, it will
be necessary to classify the noise waveform in such a manner that a significant correlation
factor can be established. Hence, in order to develop this subject to any significant extent,
it will be necessary to examine typical interference sources and to determine the extent to
which they are of impulsive, random, or sine-wave type.

If an interference measuring set with several types of detectors is available, for example,
peak, quasi-peak and average, the type of interference can be assessed by measuring the
ratios of the readings obtained with these detectors. These ratios will, of course, depend
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upon the bandwidth and other characteristics of the instrument being used for the
measurement.

4.1.3 Impulse interference — Correlation factors

The quasi-peak detector response of any interference measuring set to regularly repeated
impulses of uniform amplitude can be determined by the use of the "pulse response curve"
which is shown in figure 4.1-2. This figure shows the response of the detector in percentage
of peak response for any given bandwidth and value of charge resistance and discharge
resistance. Applying this curve, it should be noted that the peak itself is dependent upon
the bandwidth, so that as the bandwidth increases, peak value increases, but the
percentage of peak, which is read by the detector, decreases; over a narrow range of
bandwidth, these effects tend to counteract each other. The bandwidth used in this curve is
the 6 dB bandwidth, which, for the passband characteristics typical of t interference

CISPR instrument is shown in figure 4.1-3.

The response of the average detector to impulsive noise is ari [ . The reading
of an average detector for impulsive noise is independe o idinof the pre-

detector stages. It is, of course, directly proportional to ¢ ¢ \ In most cases
the reading obtained with an average detector for i i iS’ is\soNow as to be of no
practical value unless the noise meter bandwidth/is exceedingly narow, such as of the
order of a few hundred hertz. For a repetition rate|of nd a~hédndwidth of the order
of 10 kHz, the average value would b hewpeak value. Such a value
is too low to measure with any degrée © : / for many communication

systems, the annoyance effect may b sll 8 o ing obtained with the average

noise bandW|dt Q the
hand, it has circuits typical of those used in interference
measuring equipfrie ive random noise bandwidth to the 3 dB bandwidth of
about 1,04 is are

4.1.5 The

One ofdherad antages 0 the r.m.s. detector in correlation work is that for broadband noise
the outp am it will be proportional to the square root of the bandwidth, i.e. the
noise poweris_ directly proportional to the bandwidth. This feature makes the r.m.s. detector

measure atmospheric noise. Another advantage is that the r.m.s. detector makes a correct
addition of the noise power produced by different sources, for example, impulsive noise and
random noise, thus for instance allowing a high degree of background noise.

The r.m.s. values of noise often give a good assessment of the subjective effect of inter-
ference to a.m. sound and television reception. However, the very wide dynamic range
needed when using very wide-band instruments for measuring impulsive noise, limits the
use of r.m.s. detectors to narrow-band instruments.

4.1.6 Discussion

The preceding paragraphs have indicated the theoretical basis for comparing
measurements obtained with different instruments. As mentioned previously, the possibility
of establishing significant correlation factors depends upon the extent to which noise can
be classified and identified so that the proper correlation factors may be used. In many
frequency ranges, impulsive interference appears to be the most serious; however, for
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power lines where corona interference is the primary concern, random interference would
be expected to be more characteristic. Additional quantitative data are needed on typical
interference characteristics. Another important parameter is the overload factor.

4.1.7 Application to typical noise sources
Commutator motors

The noise generated by commutator motors is usually a combination of impulse and random
noise. The random noise originates in the varying brush contact resistance, while the
impulse noise is generated from the switching action at the commutator bars. For optimum
adjustment of commutation the impulse noise can be minimized. However, where variable
loading is possible, measurements have confirmed that for the peak and quasi-peak
detectors, the dominant noise is of impulse type and the random component may be
neglected. While the repetition rate may be of the order of 4 kHz, the effective\tate is lower

frequency.

Peak measurements show fluctuating levels on such noi§
of the commutator switching action.

2) The relatively low andom noise can likewise contribute
ratio ranged fro

(120 kHz).

Impulsive sourc@

Tests on an ignii
regulators show
but with tim
indicator,.sc
correladion v

igher scale values are without explanation. Relatively poor
on sources producing very low repetition rate pulses.

Ignition interference

CISPR Recommendation 35 recognizes that correlation between quasi-peak and peak
detectors can be established as a practical matter. The conversion factor of 20 dB is
explained partly on the basis of theory for uniform repeated impulses, and partly on the
basis of the actual irregularity of the amplitude and wave shape of such impulses.

Noise from high-voltage lines

Comparative tests were made with an instrument meeting CISPR specification and one
meeting those of the U.S.A. Standards Institute. The latter read 0 dB to 1 dB higher in one
test and 1 dB to 3 dB higher in another (see IEEE Special Publication 31C44).
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