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Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the base
publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

The technical content of IEC publications is kept under constant review by the IEC,
thus ensuring that the content reflects current technology. Information relating to this
publication, including its validity, is available in the IEC Catalogue of publi

the subjects under consideration and work in progress undertaken by
committee which has prepared this publication, as well as the list @
issued, is also available from the following:

e |IEC Web Site (www.iec.ch)

e Catalogue of IEC publications
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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

international co-operation on all questions concerning standardization in th ields. To
this end and in addition to other activities, IEC publishes Internationa Wi pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (herea € i to as “IEC
Publication(s)”). Their preparation is entrusted to technical committe&s ittee interested

in the subject dealt with may participate in this preparatory wo
governmental organlzatlons Ilalsmg with the IEC also partICIp 3

Publications is accurate, IEC cannot be
misinterpretation by any end user.

between any IEC Publicaii
the latter.

5) IEC provides ng” maki
equipment declared 16

6) All users should en

8) AttentionN A ative references cited in this publication. Use of the referenced publications is
=t application of this publication.

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

This first edition of CISPR 16-1-1, together with CISPR 16-1-2, CISPR 16-1-3, CISPR 16-1-4
and CISPR 16-1-5, 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.
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The committee has decided that the contents of this publication will remain unchanged until
2004. At this date, the publication will be

e reconfirmed;
e withdrawn;
e replaced by a revised edition, or

e amended.

@%
S
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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 é\.} CISPR 16-1-3 | Ancillary equipment — Disturbance power
apparatus \A CISPR 16-1-4 Ancillary equipment — Radi ted d|s rbances
CISPR 16-1-5 ?rgggrﬁHc;hbrahon test/sitds fc\ﬁz\
/ CISPR 16-2-1 Conducted dis}Q\{ %\\en&\/
Methods of i )
CISPR 16.2 | measurementof  &<——W| CISPR 16-2-2 Measuremen(\of d@mQan power >
disturbances and N CISPR 16-2-3 Radlat%(M}xg Q\measu%(nents
immunity
CISPR 16-2-4 | Impaunity measurogents ™
CISPR 16-3 | CISPR technicalreports \\
CISPR 16-4,4 | \Unckrtinties instandardised EMC tests
Reports and / \ /\B}é }k &
CISPR 16-3 | recommendations CISPR 18~ Mea{ure&ebti stpdmentation uncertainty
of CISPR < ' e —
tatlsWderatlons in the
CISPR 1§- termination’of EMC compliance of mass-
i produced products
CISPR 16-4 | Uncertainty in EMC CISPR 15<4-4 Wc_s of co_mplaints and a model for the
measurements \(-\ \§| lation of limits

More specific infg
CISPR 16-1-1 |
REFERENCES).

and background on CISPR and radio disturbances in general
R 16-4 contains information related to uncertainties, statistics
and limit mode

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

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 16-1-1
Clauses, subclauses Clauses, subclauses

1 1
2 2
3 3

= OO0 ~NO O~

Annexes Annexes

<mooOw>»

Figures

1,...3
60, 61
4,.,6

11,12
21, 22

Documents

Document Sharing Hub

Full document details: CISPR 16-1-12003


http://www.avadocuments.com/doc/cispr-16-1-1-2003
http://www.avadocuments.com/doc/cispr-16-1-1-2003

CISPR 16-1-1 © IEC:2003 -13 -

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 is designated a basic standard, which specifies the characteristics and
performance of equipment for the measurement of radio disturbance voltages, currents and
fields in the frequency range 9 kHz to 18 GHz. In addition, requireme e specified for
specialized equipment for discontinuous disturbance measurements equirements
include the measurement of broadband and narrowband types of radi

The receiver types covered include the following:

W)

the quasi-peak measuring receiver,

T

the peak measuring receiver,

(¢

the average measuring receiver,

Q.

)
)
)
) the r.m.s. measuring receiver.

In addition there are specifications
frequency voltmeters.

of radio disturbance voltages
range of the measuring i

Methods of measuxemt
is given in Part {
Part 4 of CISPR 18/

CISPR 11:2003, Industrial, scientific and medical (ISM) radio-frequency equipment — Electro-
magnetic disturbance characteristics — Limits and methods of measurement

CISPR 14-1:2000, Electromagnetic compatibility — Requirements for household appliances,
electric tools and similar apparatus — Part 1: Emission

CISPR 16-1-2:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Conducted disturbances

CISPR 16-1-3:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-3: Radio disturbance and immunity measuring apparatus — Ancillary
equipment — Disturbance power
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CISPR 16-1-4:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-4: Radio disturbance and immunity measuring apparatus — Ancillary
equipment - Radiated disturbances

CISPR 16-1-5:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 1-5: Radio disturbance and immunity measuring apparatus — Antenna
calibration test sites for 30 MHz to 1 000 MHz

CISPR 16-2-1:2003, Specification for radio disturbance and immunity measuring apparatus
and methods — Part 2-1: Methods of measurement of immunity and disturbance — Conducted
disturbance measurements

CISPR 16-2-2:2003, Specification for radio disturbance and immunity measuring apparatus

and methods - Part
instrumentation ungertai
CISPR 16-4-3:2@ S

and methods

— Chapter 161:
Electromagnetic tampatibility
Amendment 1:1997 and Amendment 2:1998

IEC 60315-3:1999, Methods of measurement or radio receivers for various classes of
emissions — Part 3: Receivers for amplitude-modulated sound-broadcasting emissions

IEC 60315-4:1997, Methods of measurement or radio receivers for various classes of
emissions — Part 4: Radio-frequency measurements on receivers for frequency modulated
sound-broadcasting emissions

ITU-R Recommendation BS.468-4:1986, Measurement of audio-frequency noise voltage level
in sound broadcasting

ITU-T Recommendation P. 53 of Blue Book (1989), Volume V — Psophometers (apparatus for
the objective measurement of circuit noise). See also ITU-R Rec. 0.41 (10/94).
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International Vocabulary of Basic and General Terms in Metrology, International Organization
for Standardization, Geneva, 2nd edition, 1993

3 Definitions

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

3.1
bandwidth (Bp)

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

where n is the stated attenuation in decibels.

3.2
impulse bandwidth (Bjmp)

Bimp = A)max / (2 Go x |

where

A(t)max is the peak of the envelope at the IF output of
applied at the receiver input;

an impulse area IS

Gy is the gain of the circuit at th

where

Bg and B3 are respect
annex A for furtfor
3.3

impulse area (/)
the impulse apea
defined by t

d“impulse strength, IS) is the voltage-time area of a pulse

+00
= J'V(t) dt (expressed in uVs or dB(uVs))

NOTE 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 f << 1/T, the relationship D (uV/MHz) = 2 x 108 IS (uVs) applies.

3.4
electrical charge time constant (T¢)

the time needed after the instantaneous application of a constant sine-wave voltage to the
stage immediately preceding the input of the detector for the output voltage of the detector to
reach 63 % of its final value

NOTE This time constant is determined as follows: A sine-wave signal of constant amplitude and having a
frequency equal to the mid-band frequency of the i.f. amplifier is applied to the input of the stage immediately
preceding the detector. The indication, D, of an instrument having no inertia (e.g., a cathode-ray oscilloscope)
connected to a terminal in the d.c. amplifier circuit so as not to affect the behaviour of the detector, is noted. The
level of the signal is chosen such that the response of the stages concerned remains within the linear operating
range. A sine-wave signal of this level, applied for a limited time only and having a wave train of rectangular
envelope is gated such that the deflection registered is 0,63D. The duration of this signal is equal to the charge
time of the detector.
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3.5

electrical discharge time constant (Tp)

the 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 [ 2n

where

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

NOTE 1 For a critically damped instrument, the equation of motion of the sy
Tw?2 (d2a / dt2) + 2Ty, (do / dt) + o

where

o is the deflection;

i is the current through the instrument;
k is a constant.

NOTE 2 The methods of measurement and adjustm
a) The period of free oscillation liqving been adjusted

3.7
overload factor

the ratio of the leve
group of circuit
instrument

3.8
symmetric voltage

in a two-wire circuit, such as a single-phase mains supply, the symmetric voltage is the radio-
frequency disturbance voltage appearing between the two wires. This is sometimes called the
differential mode voltage. If Va is the vector voltage between one of the mains terminals and
earth and Vb is the vector voltage between the other mains terminal and earth, the symmetric
voltage is the vector difference (Va-Vb)

3.9

CISPR indicating range

it is the range specified by the manufacturer which gives the maximum and the minimum
meter indications within which the receiver meets the requirements of this section of
CISPR 16
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4 Quasi-peak measuring receivers for the frequency range 9 kHz to 1 000 MHz

The receiver specification depends on the frequency of operation. There is one receiver
specification covering the frequency range 9 kHz to 150 kHz (band A), one covering 150 kHz
to 30 MHz (band B), one covering 30 MHz to 300 MHz (band C), and one covering 300 MHz
to 1 000 MHz (band D).

4.1 Input impedance

The input circuit of measuring receivers shall be unbalanced. For receiver control settings
within the CISPR indicating range, the input impedance shall be nominally 50 Q with a v.s.w.r.
not to exceed 2,0 to 1 when the RF attenuation is 0 and 1,2 to 1 when t
10 dB or greater.

Symmetric input impedance in the frequency range 9 kHz to 30
measurements a balanced input transformer is used. The prefe

incorporated either in the relevant symmetrical artificial
receiver or optionally in the measuring receiver.

4.2 Fundamental characteristics

Characteristics Band B Bands C and D
[\ 9 0,15 MHz to 30 MHz 30 MHz to 1 000 MHz

Bandwidth at the —6 gf\points, @ 9 120
Bg in kHz

Detector electrical charg€ tim
constant, in ms

Detector electricghdischarge time 500 160 550
constant, in ms

Mechanicajtime constant of critically 160 160 100
damped indicati st ent, il\ms

Overload factorf cirtuit\precéding 24 30 43,5
the detector, in dB

Overload factor of the d.c. amplifier 6 12 6
between detector and indicating
instrument, in dB

NOTE 1 The definition of mechanical time constant (see 3.6) assumes that the indicating instrument is linear,
i.e., equal increments of current produce equal increments of deflection. An indicating instrument having a
different relation between current and deflection may be used provided that the instrument satisfies the
requirements of this subclause. In an electronic instrument, the mechanical time-constant may be simulated by a
circuit.

NOTE 2 No tolerance is given for the electrical and mechanical time constants. The actual values used in a
specific receiver will be determined by the design to meet the requirements in 4.4

Full document details: CISPR 16-1-12003
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4.3 Sine-wave voltage accuracy

The accuracy of measurement of sine-wave voltages shall be better than +2 dB when supplied
with a sine-wave signal at 50 Q resistance source impedance.

4.4 Response to pulses

NOTE Annexes B and C describe methods for determining the output characteristics of a pulse generator for use
in testing the requirements of this subclause.

4.41 Amplitude relationship (absolute calibration)

Table 2 — Test pulse characteristi
uring receiver

Frequency range >a) L}w& b)M/ c) Hz

9 kHz to 150 kHz ( \0,15 25

0,15 MHz to 30 Mtz \ \\31\5\ 30 100

30 MHz to 300\Q-|Z\( 0,047 y/ 300 100

300 MquP\QOOWZ (] \({M 1000 100

%

ncy (relative calibration)

4.4.2 Variation

iver to repeated pulses shall be such that for a constant

eceiver, the relationship between amplitude and repetition
igures 1a, 1b or 1c.
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Figure 1b — Pulse response curve (Band B)
r (-
315 { Asymptd\e
N
1
o N e N
\ N bsaolute calibration Eq
=
%l X\ / Pulse generator L{'L
S 20 \/\ £oRC = 0.044 Vs \t R ClLS PR recever
§ /\ \N \/ E:ig =100 imp /s !
g 16 l(}—q 2 R
g %)
— 24
‘g 10 (\ Sine-wave gererator I R
° < \\ M £=66dB (uV) eff. © U w ez
o U= 60dB (uV) eft. —
g B i N\ NG
<
5 N
g o [~ >
[
>
©
K =5 ~
\\\~ %K
-
N"‘N-y-
=[5
1 10’ 107 10° 10

Pulse repetition frequency in hertz

Figure 1c — Pulse response curve (Bands C and D)
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The response curve for a particular measuring receiver shall lie between the limits defined in
the appropriate figure and quantified in table 3.

Table 3 — Pulse response of quasi-peak receivers

Repetition Relative equivalent level in dB of pulse for stated band
frequency Band A Band B Band C Band D
Hz 9 kHz to 150 kHz 0,15 MHz to 30 MHz 30 MHz to 300 MHz 300 MHz to 1 000 MHz
1000 Note 4 -4,5+1,0 -8,0£1,0 -8,0+ 1,0
100 -4,0+1,0 0 (ref.) 0 (ref.) \ \Q(ref.)
o 0510 - NI
25 0 (ref.) - - \ \/
20 - +6,5+ 1,0 +9,0\+ 1,0 +90 +1,0
10 +4,0+ 1,0 +10,0 £+ 1,5 {14, + ,5\\ \ +14,0 £+ 1,5
5 +7,5+1,0 - \\ \ \/ -
2 +13,0 £ 2,0 +20,5+ 2,0 m+26N %\) +26,0 + 2,0*
1 +17,0 £ 2,0 +/2\5+20 (\\//+ 51}@ +28,5 + 2,0*
Isolated pulse +19,0 £ 2,0 QZSE\X\ ( \ +§1¥5 %‘\{,0 +31,5+ 2,0*

NOTE 1 The influence of the receiver characteri

then be 60 dB(unV). Where the measuring bandwidth is less
than the pulse repefi e 1d are valid when the receiver is tuned to a discrete line

of the spectrum.

N
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4.5 Selectivity
4.51 Overall selectivity (passband)

The curve representing the overall selectivity of the measuring receiver shall lie within the
limits shown in figures 2a, 2b or 2c.

Selectivity shall be described by the variation with frequency of the amplitude of the input
sine-wave voltage that produces a constant indication on the measuring receiver.

NOTE For the measurement of equipment that requires higher selectivity at the transition between 130 kHz and
150 kHz (e.g. mains signalling equipment as defined in EN 50065-1/A2), a highpass filter may be added in front of
the measuring receiver to achieve the following combined selectivity of CISPR measurin ceiver and highpass

filter:
Frequency Relative attenuation
kHz dB
150 <1
146 <6 \
145 4 N
140 /?31\ N\
130 ( €3l >
The measuring receiver in conjunction with the Hig \lﬁ qui@ requitements of this standard.

4.5.2 Intermediate frequency rejegtion ratie

frequency that produces
40 dB. Where more tha
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Figure 2b — Limits of overall sel€ctivity — d (see 4.5.1, 5.5, 6.5) (Band B)
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Figure 2c — Limits of overall selectivity — pass-band (see 4.5.1, 5.5, 6.5, 7.5)
(Bands C and D)
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4.5.4 Other spurious responses

The ratio of the input sine-wave voltage at frequencies other than those specified in 4.5.2 and
4.5.3 to that at the tuned frequency that produces the same indication on the measuring
receiver shall be not less than 40 dB. Examples of the frequencies from which such spurious
responses may occur are as follows:

(1/m) (nf_ £ f) and (1/k) (f,)

m, n, k are integers;

fL is the local oscillator frequency;
fi is the intermediate frequency;
fo is the tuned frequency.

to éach of the

Iocal oscnlator and mtermedlate frequenmes used. In addition, spurlous responses ma 3 o input signal

e i r in frequency by one
of the intermediate frequencies. The reqU|rements under this heading therefore sannotapply in these latter cases.
The effect of these spurious responses is dealt with in 4.7.2.

4.6 Limitation of intermodulation effects

The response of the measuring rece
when tested as follows.

ed’by intermodulation effects

Arrange the apparatus as shown in figure U s enerator has a spectrum substantially
uniform up to frequency 3) at frequency 4) of the frequencies given in
table 4. The band-stop filter hag an s e test frequency of at least 40 dB. Its

bandwidth, Bg, relati attenuation of the filter shall lie between the

frequencies 1) and 2)

9,

A\

Sine-wave gerferatqr
frequency f

Filter, attenuation
40 dB at f

g

) 3
G ———————
O «
Receiver tuned to f

|°r—‘

Pulse generator

IEC 1297/99
Responses:
O1a = 024
aqp = aqa — 40 dB
aop = apg — 36 dB
Figure 3 — Arrangement for testing intermodulation effects
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