INTERNATIONAL CISPR
ELECTROTECHNICAL 16-1-1
COMMISSION

First edition
2003-11

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

Specification for radio dis ity
Part 1-1:

Radio dist
apparatu

%nglish-language version is derived from the orlginal
i ual publication by leaving out all French-langluage

i%ges. Missing page numbers correspond to the French-
anguage pages.

Reference number
CISPR 16-1-1:2003(E)



https://standardsiso.com/api/?name=9bc4b422df354916c6499ca222378095

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

TiIC .le;IIIibdi bUII‘lUII;. UIr ;E\J pubiibd‘liullb ib :’\C'J‘l ullulb'l LJUIIb;.dII;. IUViUVV IUy ‘lilb‘ ;EC,
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



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
mailto:custserv@iec.ch
https://standardsiso.com/api/?name=9bc4b422df354916c6499ca222378095

INTERNATIONAL CISPR
ELECTROTECHNICAL 16-1-1
COMMISSION

First edition
2003-11

INTERNATIONAL SPECIAL COMMITTEE ON RADIO INTERFERENCE

Part 1-1:
Radio dist
apparatu

O IEC 2003 Copyright - all rights reserved

No part of this publication may be reproduced or utilized in any form or by any means, electronic orl mechanical,

IOy pi

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 91902 11 Telefax: +41 22919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

Commission Electrotechnique Internationale PRICE CODE XB

International Electrotechnical Commission

MexayHapofHas JnekTpoTexHuyeckas Komuccus .
AYHapoA p For price, see current catalogue



https://standardsiso.com/api/?name=9bc4b422df354916c6499ca222378095

CISPR 16-1-1 © IEC:2003 -3-

CONTENTS
O T N ] I PP 5
LN 7 1 L@ N 1 ] 9
TABLE RECAPITULATING CROSS-REFERENCES ..ot 11
1
2
3
4
5
6
7
8
9
1
An
r.m
An
6.4, 7T.4) i K e D G e G NCe AD

An
ge
Anhex D (normad

onlits pulse respon
An
6.4.

An
clig

=]



https://standardsiso.com/api/?name=9bc4b422df354916c6499ca222378095

CISPR 16-1-1 © IEC:2003 -5-

Int
int

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

prference measurements and statistical methods.

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organizatio iging
all national electrotechnical committees (IEC National Committees). The{ ob ote
international co-operation on all questions concerning standardization in th To
this end and in addition to other activities, IEC publishes Internationa igns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (he EC
Publication(s)”). Their preparation is entrusted to technical committe&s gted
in the subject dealt with may participate in this preparatory wo on-
governmental organizations liaising with the IEC also participatein ¢ collaborates clogely

ith the International Organization for Standardization (IS@) in accerdange W|th conditions determined| by
agreement between the two organizations.
The formal decisions or agreements of IEC on technical/m ignal
consensus of opinion on the relevant sub all
interested IEC National Committees
IEC Publications have the form of recommendatio ignal
ICommittees in that sense. While all reasonable effo EC
Publications is accurate, IEC cannot be pny
misinterpretation by any end user.
In order to promote intern ilons
transparently to the maX|m 0 nce
between any IEC Publicaii din
the latter.
IEC provides ng” macki any
lequipment declared 16
All users should en
No liability shall qtta and
members of itg_tecknical co B or
other dama and
expenses ansing ou EC
Publicat
AttentionN A ative references cited in this publication. Use of the referenced publication is
indispensab =t application of this publication.
Attention js~dfaw e possibility that some of the elements of this IEC Publication may be the subjeqt of
patent rights: IEC shall not be held responsible for identifying any or all such patent rights

brnational Standard CISPR 16-1-1 has been prepared by CISPR subcommittee A: Ra[dio

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
1999, amendment 1 (2002) and amendment 2 (2003). It contains the relevant clauses
CISPR 16-1 without technical changes.

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

in
of
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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.

@%
r
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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.

Se

e the list given below.

Old CISPR 16 publications New CISPR 16 publications

CISPR 16-1-1 Measuring apparatus

CISPR 16-1-2 Ancillary equipment — Conducted disturbances

and immunity é
CISPR 16-1 measuring

CISPR 16-1-3 | Ancillary equipment — Disturbance power

apparatus CISPR 16-1-4 Ancillary equipment — Radi ted dis rbances

Antenna cal|brat|on te sﬂés f
CISPR 16-1-5 | Aienna ce T\N\

CISPR 16-2-1 Conducted dis}Q\n{ %\\\s{en&\/

Methods of
CISPR 16-2 | measurement of <
disturbances and

CISPR 16-2-2 Measuremen(\ofdi?ruQan po}aq >
CISPR 16-2-3 Radiatmkgnme\asuré@ents

NV

7

immunity
CISPR 16-2-4 | Impaunity measurofgents .~
CISPR 16-3 | CISPR techgical¥éports \\
CISPR 16-4,+ | \Uncerthinties.imstandardised EMC tests
Reports and \)}é }k }i
CISPR 16-3 | recommendations CISPR 18~ Mea{ure&ebti stpdmentation uncertainty
of CISPR

tatisWderations in the
termination”’of EMC compliance of mass-

produced products

CISPR 16-4 | Uncertainty in EMC CISPR 1544 Wcs of complaints and a model for the
measurements/\ \9§I lation of limits

Mo

Mg
the
req
are
an

Cl$

dis
im

Pak

Pa

re specific infg at 0
CI$PR 16-1-1 |
REFERENCES).

6
K

and background on CISPR and radio disturbances in gen

turbancée»”and immunity measuring apparatus and methods — Radio disturbance
munity’measuring apparatus:

e

[s

i0 bet een the ‘old’ CISPR 16-1 and the present ‘new’

¢ations are given in five new parts of CISPR 16-1, while
are covered now in four new parts of CISPR 16-2. Varigus
gral
R 16-4 contains information related to uncertainties, statisfics

dio
nd

t+ 1 1- Ma
T <

rt 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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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 1s designated a basic standard, which speciiies the characterisiics gnd
pefformance 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
spé¢cialized equipment for discontinuous disturbance measurements equirements
incjude the measurement of broadband and narrowband types of radi

The receiver types covered include the following:

the quasi-peak measuring receiver,
the peak measuring receiver,
the average measuring receiver,

the r.m.s. measuring receiver.

In [addition there are specifications
freguency voltmeters.

The QMpPN th at all frequencies and for all leviels
of radio disturbance volte owgror field strengths within the CISPR indicatjng

rarlge of the measuring

¢anning receivers and audio-

Methods of measuxem ) ilPatt, 2, and further information on radio disturbance
is piven in Part { ¥ in
Part 4 of CISPR 1

2

Th nt.
Fo itfjon

of

CI$PR 14:2003, Industrial, scientific and medical (ISM) radio-frequency equipment — Eleciro-
mdgneti¢~disturbance characteristics — Limits and methods of measurement

CISPR 14-172000, Eléctromagnetic compatibility — Requirements for housenold 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

[ TRTZ WP

nia
dlo tHoarce+easStHerments

fus

tus
jafed

tus
ity

gnd

fus
in

0 . ¥ fus
methods - Part : inties isti imi j ent

trumentation uncertai
d 4.3 , ccificati fus

cal

fus
nts

of

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).

31
bapdwidth (B},)

thg width of the overall selectivity curve of the receiver between two points at a(staied
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(fmax is the peak of the envelope at the IF output of an impulse area

applied at the receiver input;
Gy is the gain of the circuit at th

Spegcifically for two critically-coupled tu

where

Bgland B3 are respect

annex A for furtfor
3.3
impulse area (/)

thg impulse a
defined by t

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

+00
= IV(t) dt (expressed in uVs or dB(uVs))

NOJE Sepeetral density (D) is related to impulse area and expressed in uV/MHz or dB(uV/MHz). For rectangplar
impulse§_of pulse duration T at frequencies f << 1/T, the relationship D (uV/MHz) = 2 x 106 IS (uVs) applies.

3.
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
to 0,37D is the discharge time constant of the detector.

fall

3.

megchanical 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

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

whgre

o fis the deflection;

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

It chn be deduced from this relation that this t

conitant amplitude) that produces a deflection equal
curfent having the same amplitude as that of the rex

NOJE 2 The methods of measurement and adjustment are, d om one of the following:
a) [The period of free oscillation lrqving been a'uste < ping is added so that aT = 0,350 ,54-
ging is adjusted to be just below critical such

b) |When the period of oscillatign can e red,Mhe da

the overswing is not greater th and the mowent of irjertia of the movement is such that aT = 0,350, ,4
3.7
overload factor
thq ratio of the leve S e range of practical linear function of a circuit (g

grqup of circuit orresponds to full-scale deflection of the indicat
instrument

metric voltage
twe-wire circuit, such as a single-phase mains supply, the symmetric voltage is the rag
fre n isturbance volt rin tween the two wir This i metim 1l

(of
ous

hat

ra

ng

es
on

io-
he

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 minim
meter indications within which the receiver meets the requirements of this section
CISPR 16

um
of
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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 circult of measuring receivers sha e unbalanced. For receiver control sellings

within the CISPR indicating range, the input impedance shall be nominally 50 Q with a v:s-W.r.
nof to exceed 2,0 to 1 when the RF attenuation is 0 and 1,2 to 1 when t is
10|dB or greater.

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

frepuency range 9 kHz to 150 kHz is 600 Q. This symme be

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

4.2 Fundamental characteristics

The responses to pulses as specifie ng

redeivers having the following fundam

Characteristics & N\A(Ngl:l) Band B Bands C and D
[\ 9 kHz to15 0,15 MHz to 30 MHz 30 MHz to 1 000 MHE

Bar{dwidth at the —6 gf\points, @ 9 120
Bg in kHz

Detector electrical charg€ tim \/15 1 1
conFtant, in ms

Detlactorelectric discharge time 500 160 550
confstant, in ms

Meg¢hanicajtime constantof-critically 160 160 100
danmped indicati st ent, il\ms

Ovgrload factor c&uits Mjing 24 30 43,5
the|detector, in dB

Ovgrload facterof the d.c. amplifier 6 12 6
betyeen, detector and indicating
insgrum’ent; in dB

NOEE _The definitionof mechanical-time constant (cnn 3 6) assumes-that the inrlihaﬁng nstrument islnelar
g s

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
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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)

The response of the measuring receiver to pulses of impulse area q
se¢ond) e.m.f. at 50 Q source impedance, having a uniform spectrum 0 to at [east’™b) MHz,
refgeated at a frequency of ¢) Hz shall, for all frequencies of tuning, b 3 se
to an unmodulated sine-wave signal at the tuned frequency having<an‘ex.f. ®f r™.s. p 2
m\{ (66 dB(uV)). The source impedances of the pulse generatorand 3 tor shall
both be the same. A tolerance of +1,5 dB shall be permitted on\the sin Wa

NOJFE A lower impulse area may be used together with a proportionally lowe pli gted
singwave input, provided sufficient signal-to-noise ratio is maintained-

Table 2 — Test pulse characteristi
urin eceiver
Frequency range &a) L}m{ b)M/ c) Hz

9 kHz to 150 kHz ( \0,15 25

0,15 MHz to 30 Mtz \ \\1\31\5\ 30 100

30 MHz to 300\1LHZ\( 0.04%” y/ 300 100

300 Mquh\Qoowz (] \{M/ 1000 100

%

ncy (relative calibration)

4.4.2 Variation
The : iver to repeated pulses shall be such that for a constant
indication og” the > eceiver, the relationship between amplitude and repetitjon
fre i igures 1a, 1b or 1c.
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Relative input in decibels for constant output
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Figure 1a — Pulse response curve (Band A)
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Pulse repetition frequency in hertz

Figure 1c — Pulse response curve (Bands C and D)
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Figure 1b — Pulse response curve (Band B)
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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

Relative equivalent level in dB of pulse for stated band

Repetition
frequency Band A Band B Band C Band D
Hz 9kHz to t50kHz 0,15 MHz to 30 MHz— Hz
1000 Note 4 -4,5+1,0 -8,0£1,0 -8,0 £+ 0
100 -4,0+1,0 0 (ref.) 0 (ref.) \ \Q(ref.)
o 0510 - NN
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 - o\ \ \/ -
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*
I$olated pulse +19,0 £ 2,0 +31,6 + 2,0*

NQ

NQ
de

NG

co
wif
th(
of

NQ
of

Nd

NG
30

abp

n the pulse repeti
he spectrum.

Gt

TE 1 The influence of the receiver characteri

N

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

her

an
\Vs)
ver
ess
ine

use

pove

N
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IS, impulse area in dB {pVs) for constant receiver indication

40

30

20

N £o
N AN
\\ N Pulse generator C“
| \N%ufs N \\ EQRC = 1S pVs \ R LCI S.PIR. receiver
Band 148 q% N L
"2
| Quasi-peak detect 4 h \< 1H 12 DRg
- B A
recetvers // /‘/> ’x\x || Sine-wave generator Dz ]
M- \“\‘7 E-66dB (uv)eff. & e ar = ¢2
U= 60 dB (uV) off. —
=Sy Nai 20 s e
i TN
NL Bapd B AV X
\\\ Quasj/peak/eteotdr SEN N
receiyers \
W \ N erage detector
N N / /"\\ recejvers
N 144 ]
\ \ ¥ /T I >< |
N \~~ | 04316 u¥s 7
N N 0,28 uVs
™ . N
- ™ n AN
Banq C/D N Rk
T Qua i-peak detector ‘\ | NEN \
recefvers ™ L g@nl \/\
. Sq 0,044 uvs = N
™~ dx
N -
™
\~‘~ < / \\
—— v
™ L </ ././.-,,/./_f\
A = \
- i N,
N
1 10 100 1 000 10 000 1007000
Pulse repetition frequency in Hz IEC  1293/99
Fi — =

and average detector receiver (see 6.4.2)

€00¢:031 ® L-1-91 ¥ddSIO
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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

lim

its shown in figures 2a, 2b or 2c.

Selectivity shall be described by the variation with frequency of the amplitude of the input

sin

NO

150 kHz (e.g. mains signalling equipment as defined in EN 50065-1/A2), a highpass filter may be added in_fror

the|measuring receiver to achieve the following combined selectivity of CISPR measurin ceiver and-highp
filtgr:
Frequency Relative attenuation
kHz dB
150 <1
146 <6 \

Theg

4.5.2 Intermediate frequency rejegtion ratie

Th
fre
40
ea

m

e-wave voltage that produces a constant indication on the measuring receiver.

= Ol l

= 4l b : il ; Jorirae ! RN PR RS e ook 4.0
= O te measurement o equrpment tnat requireS mgneT SCTeTUVIty—at tie taanstio OCTwWeeTT TOU RT1Z

145 4

140 /?3&\ A

130 ( (%81
N

b ratio of the input sing
quency that produces
dB. Where more tha
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IEC 1394/99

Figure 2a — Limits of overall selectivity — pass-band
(see 4.5.1, 5.5, 6.5, 7.5) (Band A)
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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

res

ponses may occur are as follows:

(1/m) (nf_ £ f) and (1/k) (f,)

where

m,In, k are integers;

NO
locd
is g
of t
Theg

4.6
Th

when tested as follows.

Arm

tah
ba

fre

is the local oscillator frequency;
is the intermediate frequency;

is the tuned frequency.

effect of these spurious responses is dealt with in 4.7.2.

Limitation of intermodulation effects

b response of the measuring rece

ndwidth, Bg, relati
juencies 1) and 2)

9,

the
ignal
bne
es.

ed’by intermodulation effects

enerator has a spectrum substantially
gquency 4) of the frequencies givern in
e test frequency of at least 40 dB.|[lts
attenuation of the filter shall lie between the

A\
bine-wave gereratqr Filter, attenuation
requency f 40 dB at f
w V\/
o l
(_LP &'J‘b ka5
b LS T
Pdlse generator

T—o—— & —— b ga

Receiver tuned to f

Responses:
01 = 024
o1p = 01 — 40 dB

oop = Oog — 36 dB

Figure 3 — Arrangement for testing intermodulation effects

IEC 1297/99
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Table 4 — Bandwidth characteristics for inter-modulation test
of quasi-peak measuring receivers

Frequency range 1) kHz 2) kHz 3) MHz 4) MHz
9 kHz to 150 kHz (band A) 0,4 4 0,15 0,3
0,15 MHz to 30 MHz (band B) 20 200 30 60
30 MHz to 300 MHz (band C) 500 2 000 300 600
300 MHz to 1 000 MHz (band D) 500 6 000 1 000 2 000

Co
a d
for
for

Wi
int

4.7
4.7

The

NO
will
A's

out
sta

4.7

WH
de
an
in
wit
sta

4.8

Sc
ele
wit

hnect the sine- wave generator output direct to the measurmg receiver i ut and adjust

the other bands.

h the pulse generator connected as described above, switc
oduce attenuation of not less than 36 dB.

Limitation of receiver noise and internally genera

1 Random noise

.2 Contin

: s
ere more than 3

scribed in the
signal |nput
the i.f. amplifi

eening-effectiveness is a measure of the ability of the measuring receiver to operate in
ctromagnetic field without degradation. The requirement applies to receivers operat
hin_the "CISPR indication range" specified by the manufacturer as described in 3.9.

ition

the
ncy

. [The

as
for
on
ies

ipte

an
ng

The screening of the receiver shall be such that when it is immersed in an ambient
electromagnetic field of 3 V/m (unmodulated) at any frequency in the range 9 kHz to
1 000 MHz, an error of not greater than 1 dB is produced at the maximum and minimum of the
CISPR indicating range as specified by the manufacturer of the receiver. In cases where a

measuring receiver is not immune to the requirement of 3 V/m,

the field strength and

frequency at which the error exceeds 1 dB shall be stated by the manufacturer. The test shall

be

performed as described below.
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The receiver is placed inside a screened enclosure. An input signal is applied to the receiver
via a 2 m long well-screened cable (e.g. semi-rigid), through a feedthrough in the enclosure
wall, to a signal generator placed outside the enclosure. The level of the input signal shall be
at the maximum and the minimum of the CISPR indication range as specified by the
manufacturer of the receiver. All other coaxial terminals of the receiver shall be terminated in

the

ir characteristic impedance.

Only essential leads (e.g. mains and input cables) for the normal use of the measuring
receiver in its minimum configuration (excluding options such as headphones) shall be
connected during the test. The leads shall have the lengths and be arranged as in typical use.

The strength of the ambient field in the vicinity of the measuring receiver-sh
by [a field strength monitor.

The receiver meter indication in the presence of the ambient electrd

by

4.8
4.8

poyer at the measuring receiver input tegmins
ex¢eed 34 dB(pW) which is equivalentfto 5

4.8.1.

The radio disturbance|fie b =mitte e measuring receiver shall not exceed

lim
10
of

ap

Fo
ou

ins

The radio disturbance voltage at any connecting pin ©f /exteral
terminals) shall not exceed the limits_for clags '
The measurement of the radio dist ‘

disﬁurbance. The loading of these outputs shall have no influence on the indicat

all be measu

not more than 1 dB from the meter indication when the field is.abs

A Limitation of radio-frequency emissions from the

11 Conducted emissions

ISPR 11, for the frequency range of 9 kHZz

its for class B equipment giwe
00 MHz. The \

he same publicati

red

iffer

ins
1.
her
on
not

he
to
B 1

he
ter

all bands the disturbance measuring receiver shall have both an intermediate-frequenfcy

put,and an output from the quasi-peak detector for the measurement of discontinug

us
ng

riimant

oot
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5 Peak measuring receivers for the frequency range 9 kHz to 1 000 MHz

This clause specifies requirements for measuring receivers employing a peak detector when
used for the measurement of impulsive disturbance.

5.1 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 VSWR
nof{to exceed 2,0 to T when the RF attenualion is 0 and 1,2 o T when the RF attenualion is
10|dB or greater.

Symmetric input impedance in the frequency range 9 kHz to 30 MHz: permit.symmetric
measurements a balanced input transformer is used. The preferred ifput i is 600 Q
for| the frequency range 9 kHz to 150 kHz. This symmetric i nay |be
incorporated either in the relevant symmetrical artificial network he
redeiver or optionally in the measuring receiver.

5.2 Fundamental characteristics
5.2.1 Bandwidth

Jue
at

For all types of broadband disturbanc
of the bandwidth shall be stated whe
thg 6 dB points shall lie within the value

Table 5 - BaWth ey

ements

Frequency ran\gi \( BMWM{U:/BG Preferred BW
N
9 kHz to 150 kHz (baid ) 100 Hz+6 300 Hz 200 Hz
0,15 MHz to 30'Mikiz \}and B)> S/QHZ to 10 kHz 9 kHz
30 MHz to 300 MH; C ang:D) 100 kHz to 500 kHz 120 kHz
iz/(bahds,C o >
NOTE Since peak measuring receiver to non-overlapping pulses is proportional to

its impulse ba idth \eithexthe™actual bandwidth is quoted in the result or the level may be quoted
as that "i calculated by dividing the measured value by the impulse bandwidth

5.2.2 ischarge time constants ratio

In prder.io achieve a meter reading within 10 % of the true value of the peak at a repetitjon
rate of\1'Hz, the discharge time constant to charge time constant ratio shall be not less than
thg values given below.

a) 1,89 x 104 in the frequency range 9 kHz to 150 kHz;
b) 1,25 x 106 in the frequency range 150 kHz to 30 MHz;
c) 1,67 x 107 in the frequency range 30 MHz to 1 000 MHz.

If a peak-hold facility is incorporated, the hold time shall be capable of being set to values
between 30 ms and 3 s.

NOTE Care should be taken to ensure that any recording instrument used is capable of full response within the
selected hold time.
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5.2.3 Overload factor

For peak measuring receivers, the overload factor need not be so great as for other types
of measuring receiver. For most direct-reading detectors, the overload factor need be only
a little greater than unity. The overload factor shall be adequate for the time-constants used
(see 5.2.2).

5.3 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 a 50 Q resistive source impedance.

5. Response to pulses

The response of the measuring receiver to pulses of impulse area

sa

At
for
i.f.

NO
in testi
NO
indi
give

and quasi-peak measuring receivers
bandwidth

&/ Ratio peak/quasi-peak (dB)
Frequency /\\ imp for pulse repetition rate

N Vs x Hz 25 Hz 100 Hz
BangA_\ | \ 6.8 16 0,21 x 103 6,1 -
BandB 04 NOA | 9.45x 108 - 6.6
Bands Buand P 0,014 x 102 | 126,0x 108 - 12,0

N

5. Selectivity

Sirjcenthe bandwidth requirements of 5.2.1 allow variations from the bandwidths given| in
figures Za, 2b and Zc, these selectivily curves apply 0 peak measuring receivers as regards
shape only, and the frequency axis shall be scaled accordingly. For example, Bg/2

corresponds to 100 Hz in figure 2a.

The requirements of 4.5.2, 4.5.3 and 4.5.4 apply.

5.6 Intermodulation effects, receiver noise, and screening

The requirements of 4.6, 4.7 and 4.8 apply.
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6 Average measuring receivers for the frequency range 9 kHz to 1 000 MHz

This type of receiver has a detector designed to indicate the average value of the envelope of
the signal passed through the pre-detector stages. The average detector is used for the
measurement of narrowband signals to overcome problems associated with either modulation
content or the presence of broadband noise. Average measuring receivers are not generally
used for the measurement of impulsive disturbance.

6.1 Input impedance

The input circuit of measuring receivers shall be unbalanced. For receiver control settirLgs
within the CISPR indicating range, the input impedance shall be nominally 50°Q with~a VS\VR
nof to exceed 2,0 to 1 when the RF attenuation is 0 and 1,2 to 1 when the RE tionvis 10|dB
or greater.

/

Symmetric input impedance in the frequency range 9 kHz to 150 Z: mmetrical
megasurements a balanced input transformer is used. The preferredN { impedance for tfhe
freguency range 9 kHz to 150 kHz is 600 Q. This sy ic W i nce may |be
incorporated either in the relevant symmetrical artificial_net kygecessaryyto couple to the
redeiver or optionally in the measuring receiver.

6.2 Fundamental characteristics

6.2.1 Bandwidth

The bandwidths Bg shall lie within the valUes in\tab

Nrﬁ\an%th réquirements
ge ) (

FrequencyM Wth Bg Preferred BW

9 kHz to 150 Mba‘m; A) > 10§Hz to 300 Hz 200 Hz
150 kHz to 30 MY (hahd B) "\, 8kHz to 10 kHz 9 kHz

30 MHz to 1000 M= (bands C 2nd D)~ | 100 kHz to 500 kHz 120 kHz
NOTE The subject\of kand 'dtMcussed in annex E, clause E.1. If a bandwidth other than the
preferredﬁ\'«i edit\shall be\stated when the disturbance level is quoted.

X

6.2.2

The overload \facttor for circuits preceding the detector at a pulse repetition rate of n Hz shall
be [Bimp/n, With Bjmyih Hz.

Thereceiver shall not overload for pulse rates equal to or greater than 25 Hz for band| A,
500HzforbandBand5060Hzfor bands€=andD-

NOTE With this type of receiver it will not, in general, be possible to provide a sufficient overload factor to prevent
non-linear operation of the receiver at very low pulse rates (the response to a single pulse is not defined).

6.3 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 resistive source impedance.
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6.4 Response to pulses

NOTE — Annexes B and C describe methods for determining the output characteristics of pulse generators for use
in testing the requirements of this clause.

6.4.1 Amplitude relationship

The response of the measuring receiver to pulses of repetition rate n Hz and impulse area
e.m.f. at 50 Q source impedance equal to 1,4/n mVs, shall be equal to the response to an
unmodulated sine-wave signal at the tuned frequency having an e.m.f. of r.m.s. value 2 mV
(66 )} € source impedances of the pulSeé generator an € signal generator_shall
both be the same. The pulses shall have a uniform spectrum according to table 2 of*4.4.1.
The value of n shall be 25 for band A, 500 for band B, and 5 000 for/bands C and D| A
tolgrance of 2,5 dB/-0,5 dB is permitted on the sine-wave voltage level,

NOJ'E 1 A lower impulse area may be used together with a proportionally lowey a i Re umodulgted
sing-wave input, provided sufficient signal-to-noise ratio is maintained.

NOJ'E 2 At repetition frequencies of 25, 100, 1 000 and 10 000 Hz, the rel ip X eenhe indications of an
avefrage and a quasi-peak measuring receiver of the same bandwidth, assum ovenoad factors and a
confstant output level, is given in table 8.

Table 8 — Relative pulse response of average i-pea asuring receivers
for the same ba dw d

t|o uas e@ver e indications (dB)
Frequency range of ulser tition rate
measuring receiver
9 10 Hz 500 Hz 1000 Hz 5000 Hz
9 kiHz to 150 kHz (band A) ( 12(4\ \
0,16 MHz to 30 MHz (band B) /\ o~ \ \ \(ag\gf 22,9 (17.4)
30 MHz to 1 000 MHz (band CM\ (38,1) 26,3

NOJ'E Values in brackets ére\kv/h\Natl&xO\ ~

6.4.2 Variation uency

The response of % i cejver to repeated pulses shall be such that, for a constpnt

indication o the relationship between amplitude and repetitjon
frepuency is ¥ the following law.

ptitude proportional to (repetition frequency)-1

A folerance. of +3 dB/to —1 dB is permitted in the frequency range from the lowest repetitjon
frepuency-usable as determined from overload considerations to a frequency equal to B3/2.

NO[TE-~The theoretical pulse response curves of quasi-peak and average detector receivers, combined on| an

b Lot 1 | H £ 14
absetdte-seateare-showninfigure—te-

6.4.3 Response to intermittent, unsteady and drifting narrowband disturbances

The response to intermittent, unsteady and drifting narrowband disturbances shall be such
that the measurement result is equivalent to the peak reading of a meter with a time constant
of 160 ms for bands A and B and of 100 ms for bands C and D, as depicted in Figure 5. The
time constant is as defined in A.3.1. This can be accomplished by a meter simulating network
following the envelope detector of the receiver. The peak reading may be taken, for example,
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by continuous monitoring of the meter output using an A/D converter and a microprocessor,
as shown in Figure 4.

Envel Meter A Mi
nvelope simulating Icro-
detector [P network [ 5 €<—> processor
IEC 1912/02
Figure4—Block-diagram-ef-an-average-detector

It is deduced from the above requirement that an average measuri
maximum reading listed in table 9 for a radiofrequency sine-wave iRput

reg

of 1,0 dB is allowed for this requirement.

Table 9 — Maximum reading of average
pulse-modulated sine-wave input in co

Repeated rectangular
pulses for modulation

nd C/D receiver
Tw=0,1s

Duration =Ty

Period =1,6 s

0,353 (= 9,0 dB)

the
ith
ce

Time s

IEC 1913/02

NOTE The response shown is caused by an intermittent narrowband signal with a duration of 0,3 s and a
repetition frequency of 1 Hz, when a time constant of 100 ms is used. If the time constant is 160 ms, the peaks at
the output of the meter simulating network will be lower.

Figure 5 — Response of the meter simulating network
to an intermittent narrowband signal
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6.5 Selectivity

For receivers with a bandwidth of 200 Hz (for frequency range 9 kHz to 150 kHz) or a band-
width of 9 kHz (for frequency range 0,15 MHz to 30 MHz) the overall selectivity shall be within
the limits shown in figures 2a and 2b, respectively. For receivers with a bandwidth of 120 kHz
(for frequency range 30 MHz to 1 000 MHz), the overall selectivity shall be within the limits
shown in figure 2c. For receivers having other bandwidths, the figures 2a, 2b and 2c describe
the shape only, and the frequency axis shall be scaled accordingly.

The requirements of 4.5.2, 4.5.3 and 4.5.4 apply.

NOJ'E — For the measurement of equipment that requires higher selectivity at the transition between 130 kHz pnd
150 kHz (e.g. mains signalling equipment as defined in EN 50065-1/A2), a highpass filter e added(infront of
the|measuring receiver to achieve the following combined selectivity of CISPR measurirjg receiwer and_ highpass
filtdr:

Frequency Relative attenuation
kHz
150 <1
146 S/(\ N \
145 >B \
140 > 35;\
130 ( =
Thg measuring receiver in conjunction with the pighpass fi M ulfi requirements of this standard.

6.6 Intermodulation effects, receive

The requirements of 4.6, 4.7 and 4.8 aplyQ

7 | RMS measuring rece y range 9 kHz to 1 000 MHz

71 Input imp?nc

The input circuit shall be unbalanced. For receiver control settings
within the CISPR jiridix ; put impedance shall be nominally 50 Q with a VSWR
nof{ to exceed 2,0\to dttenuation is nil and 1,2 to 1 when the RF attenuatof is
10|dB or greg

Symmetdc mput iR e in the frequency range 9 kHz to 30 MHz: To permit symmetrical
measureme 2 anced’input transformer is used. The preferred input impedance for the
frepuency range z to 150 kHz is 600 Q. This symmetric input impedance may |be
incorporated-eithe the relevant symmetrical artificial network necessary to couple to the
redeiver or-optionally in the measuring receiver.

7.2 Fundamental characteristics

7.21 Bandwidth

Since the response of an r.m.s. meter is proportional to the square root of the bandwidth for
any type of broadband disturbance, the actual bandwidth need not be specified. For such
broadband disturbance, the measurement result may be quoted as that "in 1 kHz bandwidth",
by dividing the measured value by the square root of the power bandwidth given in kilohertz.
The actual value of the bandwidth shall be stated when the disturbance level is quoted.
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7.2.2 Overload factor

The overload factor for circuits preceding the detector at a pulse repetition rate of n Hz shall

be 1,27(B3/n)1/2, with Bs in Hz.

NOTE 1 With this type of detector it will not, in general, be possible to provide a sufficient overload factor to
prevent non-linear operation of the instrument at very low pulse repetition rates (the response to a single pulse is
not defined). In any application of this detector, the minimum pulse repetition rate without overload shall be

determined.

NOTE 2 Annex A describes the calculation for the overload factor.

7.3 Sine-wave voltage accuracy

The accuracy of measurement of sine-wave voltages shall be better tha
with a sine-wave signal at 50 Q resistive source impedance.

7.4 Response to pulses

NOJ'E Annexes B and C describe methods for determining the output
in testing the requirements of this clause.

7.41 Amplitude relationship

when suppl

Mlse generators for

jed

use

The response of the measuring receiver for band ; impulse area [278 (B3)~1/2] Vs
e.m.f. (with B3 in Hz) at 50 Q source the
highest tuneable frequency of the recei all
freguencies of tuning, be equal to the response he
turled frequency having an e.m.f of 2 mV (¢ for
bands B, C and D, the goxresponding nd
100 Hz. The source impedance : or and the signal generator shall both|be
thg same. A tolerance \of IS i in the sine-wave voltage levels prescribed
above.

NOJFE 1 Annex A lation/for the pylse response of the r.m.s. detector. At a repetition frequency
of P5 Hz and 100 HzY e ixely, .th a ship between the indications of an r.m.s. and a quasi-peak
measuring receiver of i i in table 10.

NOJ'E 2 A lower impulsg axe Q eused/together with a proportionally lower amplitude for the unmodulgted
sing¢-wave input, i ignal-to-noise ratio is maintained.
Tab tive pulse response of r.m.s. and quasi-peak measuring receivers
Féque cy\énge of Pulse repetition range Ratio quasi-peak/r.m.s.
asurihg receiver indications
Hz dB

9 kHz to 150 kHz (band A) 25 4,2

0,15 MHz to 30 MHz (band B) 100 14.3

30 MHz to 1 000 MHz (bands C and D) 100 201
7.4.2 Variation with repetition frequency

The response of the measuring receiver to repeated pulses shall be such that, for a constant
indication on the measuring receiver, the relationship between amplitude and repetition
frequency shall be in accordance with the following law:

Amplitude proportional to (repetition frequency)-1/2
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The response curve for a particular receiver shall lie between the limits in table 11.

Table 11 — Pulse response of r.m.s. receiver

7.5

Sin
fig

shape only, and the frequency axi

col

Th

7.6
Th

Th

Repetition Relative equivalent level of pulse
frequency dB
Hz Band A Bands B, C and D
1000 - -10+£1,0
100 —6+06 0 (ref.)
25 0 (ref.) +6 £ 0,6
20 +1£0,7 w207 (
10 +4+1,0 10 24,00
2 +11+£1,7 +1’\§i\\>\
1 +14£2,0 ¥2Q) 2,6\ \>
X

Selectivity

ce the bandwidth requirements of 7.2.1 allow

the\bandwidths given
ires 2a, 2b and 2c, these selectivity curves app| i

responds to 100 Hz in figure 2a.
b requirements of 4.5.2, 4.5.3 and 4 £

creening

Specétrum anafyzers and scanning receivers for the frequency range
1.GHz to 18 GHz

in

g receivers as regafds
ingly. For example, Bg/2

in
nts

ve

b Cspectrum analyzer is the most commonly used equipment for measurements abd

1 GHz. The measurement method In this range is based on this equipment. The use
measuring receivers with stepped frequency scanning is however not excluded. The

ind

ications below apply, as appropriate.

of

Requirements for measuring apparatus in the frequency range 1 GHz to 18 GHz are listed

bel

a)

Oow:

Resolution bandwidth (RBW)

For general measurements above 1 GHz, the resolution bandwidth (RBW) of the

measuring receiver shall be 1 MHz. In justified cases, depending on the system to
protected, the source and the emission limit, narrower or wider RBW may be specified
the relevant product committee.

be
by
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The chosen value shall be defined with a tolerance of +10 % (1 MHz + 10 % for example).

This RBW shall be defined as the impulse bandwidth of the measuring apparatus.
Detector

The peak detector is a standard detector on spectrum analyzers and is therefore the

preferred detector for emission measurements above 1 GHz. A maximum hold funct
may be used for signals varying with time.

Additional measurements with a weighting detector may also be applicable to so

ion

me

products or product families if it is appropriate to evaluate its interfering potential towards

radio systems. A weighting function can be achieved by reducing the video bandwidth of
e specirulin dialtyzer.
NOTE - For weighted measurements based on a reduction of the video bandwidth, care should be taken fhat
the scanning time is sufficiently long to allow the video filter to respond in a correct wa
Video bandwidth (VBW)
For measurements with a peak detector, the VBW shall be hig MHz,
see 8.2 a)). On generally available measuring equipment, this W ket
to three times the RBW.
To reach weighted measurements, the VBW should he
modulation bandwidth of the signal to be measured. T : of Ythe correct VBW
can be done by reducing the VBW until the indicated ges by less than
approximately 1 dB. Linearity reserve requirem es preceding the detegtor
are under consideration.
NOTE For peak measurements, the outp ¢ read from the display operafing
in either the linear or the logarithmic mode e linear mode is used, the rejsult
will correspond to the average level of the Re logayithmic mode is used, the result|will
correspond to the average of the logarithmic x ing
alternatively the values 20 dB(npV) and 60/dB(pV), the V),
whereas in the linear mode, the level of 54\1 dB
Screening effective
For the frequencypnrange Her
consideration.
Input filter
A filter shall b on
at the fundamenta its
of the analyz and
intermodu ng
fundamental sig
NOT ally
adequa
NOTE2 A
Display
To permit visual observations while using the slower sweep times, the spectrum analyrer
shall 'be provided with some form of display storage.
3 . i
The scan time for the displayed frequency range should be capable of being varied, e.g.,
from 0,1 s to 10 s.

NOTE The definition of additional parameters of the measuring apparatus such as input impedance, linearity,

sine-wave voltage accuracy, absolute calibration, etc. is presently under consideration.
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9

Audio-frequency voltmeter

In the CISPR, a voltmeter is needed which can be utilized for checking purposes, which when
connected to the output of a good radio receiver will give significant measurements compared with a
standard CISPR quasi-peak measuring receiver. It should be noted, however, that the use of the
meter in this manner as compared to a normal CISPR receiver will be limited in performance by the
bandwidth, overload, non-linearity and spurious responses of the radio receiver. The IEC has

pre

pared specifications” for measuring noise at the audio output of receivers.

Th
su

sel
tha

AR

9.1
9.1

Th

voltmeter also enables assessment to be made of the performance of audio sysiems

jected to continuous and impulsive noise. It contains various circuits which can
ected depending on the function to be served. Where a specific functionis_desired, o
se circuits necessary for that function need be included.

lock diagram of the voltmeter is shown in figure 6.

be
nly

(programme}

\®

Psophometric filter \/ R.M.S. voltmejter

andw }L
kHz

put

]

Psophometrig filte .
sophom i Quasi-peak volt]

meter

(teleph%

IEC 1|

of an audio-frequency interference voltmeter

Fundam gharacteristics
A Input impedance
b rated input impedance shall be one or more of the following values, unbalanced, 50

298/99

an

a-high impedance not less than 6 000 ©, and balanced, 600 O

The balance of the 600 Q input shall be such that when a voltage U is applied between the
voltmeter ground and the mid-point of a 600 Q resistor connected across the input terminals,
the output indication shall not exceed 0,1 mV. The value of the voltage U for the test shall be
in accordance with table 12:

*

IEC 60315-3 for a.m. receivers.
IEC 60315-4 for f.m. receivers.



https://standardsiso.com/api/?name=9bc4b422df354916c6499ca222378095

CISPR 16-1-1 © IEC:2003 - 65—

Table 12 — Balance requirement

Asymmetrical input voltage
Frequency for 0,1 mV Common mode rejection
symmetrical output voltage
Hz U (V) dB
50 200 126
250 40 112
1000 10 100

9.1.2 Sensitivity

The measuring range of the voltmeter for an input frequency of 1 k 3 mV full
scale to 1V full scale.

9.1.3 Frequency response
The response of the components of the voltmeter to sine-wavenputsj shall be as follows

a) |frequency response of the wideband amplifier: 3 @
b) [telephone psophometric filter: see figure 7**

The accuracy of measurement of sine-wavé voltages be better than +2 dB when suppljed
with a sine-wave signal a{/50\Q re ive\so impedance.

9.3 Screening

The screening o@ - )
field of 1 A/m at th& piqj 3 ; gcy, an error of not greater than 1 dB is produced at
any measuring lev

NOJ'E Specifications

See CCITT Recommendation P.53, Psophometers (apparatus for the objective measurement of circuit noise).
Blue Book, Vol. V (1989). See also ITU-R Rec. 0.41 (10/94).

*kk

See ITU-R Recommendation 468-4 (1986).
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+1.151 11 np

10 A \\ -1,154 ~1Np

~20 / \ 2304 “2NP

@ 3.454
o 30 / ° 5
F—= N >
-40 4,604
/ o A=) ND
B A i
—60 ‘/1 917 Dp
/\\
\}—8 Np
5 6 789100 2 3 4 5 6 7 891000 2 3 000
Frequency Hz
IEC 1299/99

i network used for
measurement at the termials of § commercial elephone circuit

12

-4

3 AN

-12

D 1/

(dB)

Q 28gmH 93000 oy g \
P — N 1L Y\ o \

@ 1! 1
26.82 nF === 3147 nf === \
~ D
13 285 0t -—4—04’)1 E

= DUU N
—44

~48 L1 i1l Lo TR TS S S W o wrar: | \
2 5 10° )

O O

i
2 5 10° 2 5 10 2 t5)

(Hz) 497/86

Figure 8 — Weighting network for programme measurement and its response curve
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Requirements for use as a quasi-peak meter

The sound programme psophometric filter shall be used.

9.4.

1

Quasi-peak meter fundamental characteristics

The response to pulses as specified in 9.4.2 and 9.4.3 are calculated on the basis of the
following nominal fundamental characteristics.

NOTE When used with a measuring receiver, the time constants shall be.adj
of 4.4.2 and 9.4.3.

9.4.2 Response to pulses

The response to both positive and negative pulses

uniform spectrum up to at least 20 kHz, repeated

theg
Th

The

theg
wit

Overload factor 30 dB
Charging time constant 1 ms
Discharging time constant 160 ms
Mechanical time constant of the critically damped

indicating instrument 160 ms

response to a 1 000 Hz sine-wave avmg a

esponse requirement

of imp
{ 100 Hz, shall be equa
alue of 2 mV (66 dB(n

xS

Relative equivalent level of pulse

dB

NN

-4,5+1,0

\100

0 (reference)

Q

N\
\\\/ 20

6,5+1,0

) 5

14,5+ 2,0

Isolated pulse

23,6 +3,0

nts

j a
to

he

on
ce

9.5

9.5.

Requirements for use as an r.m.s. meter

1 RMS meter fundamental characteristic

The time constant of the electrical circuit of the voltmeter shall be not longer than 1 s.
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9.5.

2 Response to pulses

For an r.m.s. audio voltmeter with a 3 dB bandwidth B3 in Hz including the frequency weighting due
to the psophometric filter, if any, the response of the meter to pulses of impulse area 139(B3)-1/2uVs
having a uniform spectrum up to at least 20 kHz, repeated at a frequency of 100 Hz, shall be equal
to the response to a sine-wave having an r.m.s. value of 2 mV at the frequency giving the greatest
response. The source impedances of the pulse generator and the sine-wave generator shall be the
same. A difference of +1,5 dB between the two responses is allowed.

9.5.3 _ Variation with repetition frequency

The response of the voltmeter to repeated pulses shall be such that for a_ canstant indicat
on|the meter, the relationship between amplitude of pulses and repetition frequency) shall
in accordance with:

A folerance of £1/10 of the relevant equivalent level of pulse Isefexred to the le
at |00 Hz repetition frequency is allowed.

NOJ'E The lowest repetition frequency at which it is possible to pe mined by the ovqg
bandwidth of the voltmeter and a possible receiver (or filter) b erload factor of the m
(as$uming the receiver is not being overloaded). For a low-frequeng at 6 dB down and 3(Q
ovefrload factor (as for the quasi-peak voltmeter) the lowest

10

the
an

Th
the

NO
NO

igturbance analyzers are used for the au

‘@tic '

the QP ampl@ ~ ; i-peak dimit of continuous disturbance,

the duration is\n0

and the spacing a-preceding “or subsequent disturbance is equal to or more th
200 ms

series of (sho be treated as a click when its duration, measured fr|
start ¢ of the last pulse, is not longer than 200 ms and conditions]
i c) afe fu

b time parameters\are determined from the signal which exceeds the IF reference leve
measuring receivef.

TE 1, Definition and assessment of clicks are in compliance with CISPR 14-1:2000.

on
be

vel

rall
pter
dB

on

an

rks

TE_2 "Current analyzers are designed to be used with a quasi-peak measuring receiver of the type which wq

with

10.

alimited internal signal level As a result such analvzers mav not interface correctly with all receivers
~ 7 7 J 7

1 Fundamental characteristics

a) The analyzer shall be equipped with a channel to measure the duration and spacing of
discontinuous disturbances; the input of this channel shall be connected to the IF output
of the measuring receiver. For these measurements, only the part of the disturbance has
to be considered which exceeds the IF reference level of the receiver. The accuracy of

duration measurements shall be not worse than +5 %.
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NOTE 1 The IF reference level is the corresponding value in the IF output of the measuring receiver to an
unmodulated sinusoidal signal, which produces a quasi-peak indication equal to the limit for continuous
disturbances.

The analyzer shall be equipped with a channel to assess the quasi-peak amplitude of a
disturbance.

The amplitude in the quasi-peak channel shall be measured 250 ms after the last falling
edge in the IF channel.

The combination of both channels shall comply in all respects with the requirements
of 4.1.

— the number of clicks of duration equal to or less than 200 ms;

— the duration of the test in minutes;
— the click rate;
— the incidence of disturbances other than clicks which exceed i us

Figure F.1 presents in a graphical form al i he
performance check of the exceptions .3
of CISPR 14-1.
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\ Counters

C.1.5.PR. measuring appafatus Click gate

Logic
and store

Number
of {solated clicks

Dedy hetwork Timing circuit -

Intermgdiate
Input frequency output Otherpinterference

o) /e
N N

8]
Anatogue ¢f C1 S.PR indicator
detector ang motor time Timing circuit s for mdre than two clicks
consfants in gny 2 s interval
Calibration
circuit (%

Y

) C|

(/«. Duration of each disturbance

other than clicks {durations
are addltive if the counter

- 5 not reset)
7~

Supply voltage —mmd __ Artfficial O

mains|network

Shaping n otk T ming Circuit

Y

Clock

Apglaratus Number of operations
under test - on apparatus under test

Figure 9 — Example of a disturbance analyzer IEC 1305799

€00¢:031 ® L-1-91 ddSIO
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Test | Evaluation by
No. Test signal , the analyzer
|
|
1 0,11ms/1 dB | 1 click
9,5 ms/1 dB |
5 “1s ! +1s | 1 click
Background: noise or CISPR pulses, 200 Hz: -2,5 dB (QP) I
|
190 ms/1 dB
3] E— e | tclick
Background: noise or CISPR pulses, 200 Hz: -2,5 dB (QP) I
Othe than‘click
4 1333 ms/1 dB
\>
5 210 ms/1 dB <\\\\Q\$han click
—_— .,
30 ms/5 dB 30 ms/5 dB
6 I 180 ms I | Other than click
30 ms/5 dB 30 ms/5 dB U \/ !
|
7 I 130ms I /\ 6 1 click
T
30 ms/5 dB 30 ms/5 dB > |
8 I 210 ms I L | 2 clicks
Q |
( | Other than click
| Min~21 pulses/0,11) ifs/periodicity 10 ms/1 dB
9 ‘||||I||. ”“""""Ih. ”“""'" ([ ]
30 ms)25 dB \Q |
10 265@ I 1 click
J 30 ms/-2,5 dB !
190 ms/25 d |
d/B: 7934 msBand & under consideration B
11 i I 2 clicks
N !
30 ms/-2,5dB/2 dB IF
|
2 Band By 1 166 ms/Band C: under consideration h 1 click
L
30 ms/-2,5dB/2 dB IF I
IEC 1119

Figure 10 — A graphical presentation of test signals used in the test of the analyzer f

the performance check against the definition of a click according to Table 14
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Table 14 — Disturbance analyzer performance test —
Test signals used for the check against the definition of a click

Test signal parameters
1 2 3 4 5
QP amplitude of Duration
. impuljesdadjll;sted zf imp:lseshf Graohical cat ]
[} individua adjusted in the raphical presentation o
f relative to gP irjltermediate Sfe_paratlion thep;est siZnaI measured
73 of impulses f g
s indir(:}af::aizenng:3 the frequtzl}?{l:utput or periodicity E\L/‘aluatilon by thema;r;itlzli:a?eud“gj; Z?;nal
LI P PRY thao analuzaor
measurement measurement ur=oumpat) the-ahalyzes relative to the refererce
receiver receiver ms indication of the
dB ms Nﬂt receiver
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 I N
1 1 0,11 1 click
I\ X
N
N
/< I~
N \\
bAoA
1s
24 4 9,5 3 1 W
C Q/\\ 22
A\
34 1 QK\) 1 click
2,2s
4| 1333° Other than click
An
2s
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Table 14 (continued)

Test signal parameters
1 2 3 4
QP amplitude of Duration
_ | impulses adjusted of impulses f
o individually adjusted in the . Graphical presentation of
f relative to QP intermediate Separation the test signal measured
o reference frequency output of impulses Evaluation b in the IF-output and
F | indication of the of the or periodicity the anal zery the associated QP signal
measurement measurement (IF-output) Y relative to the reference
TeCeliver Tecelver ms imdtcatiomofthe
dB ms measurement receiver
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 (\
\
5 1 210 Other than click N (‘
(210 ms) A
N,
X
N -
N ™
R
/ Ay
R\ s
6|5 5 30 30 Otherthdn pli
(240 ms)
> 2 T
QD :
O @x i
7|5 5 \ 3 10 1 click
/Q\ ~
QX ‘ y
1s
8 5 5 30 30 210 2 clicks
=
™~
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Table 14 (continued)

Test signal parameters
1 2 3 4 5
QP amplitude of Duration
_ | impulses adjusted of impulses f

o individually adjusted in the . Graphical presentation of
f relative to QP intermediate Separation the test signal measured

o reference frequency output of impulses Evaluation b in the IF-output and
F | indication of the of the or periodicity the anal zery the associated QP signal
measurement measurement (IF-output) Y relative to the reference

TeCeliver Tecelver ms tmdicatiomofthe ]
dB ms measurement receiver

Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 (\
\
9 1 0,11 Periodicity 10, Other than click N l
min. 21 pulses
Iy
N N
sps g
A iassas
10| [-2.5 25 1{;&\_))\/ r
=¥
11| |25 23 2 clicks
QX |
\/ J.'.‘lu' ..va'ﬁw ( o
T : s
12| |25 —25° 190 30 1166 ° 1 click
|
—MWM ket
‘ A 2s
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Table 14 (continued)

To be performed with background noise consisting of 200 Hz CISPR pulses at a level 2,5 dB below the quasi-
peak threshold level. These pulses should be present commencing at least 1 s before the test pulse and lasting
until at least 1 s after the test pulse.

Observations:

1) The graphical representation is done with peak measurements of a very short hold time (<1 ms) of the test
receiver which show the 200-Hz pulse. When the pulse-modulated sine wave arrives, the 200-Hz-pulse is no
longer visible (as seen in the graph for test no. 3) but still present during the event of the click disturbance

2) The very narrow responses at the origin in the graphs are due to a firmware imperfection.

The 1,333 s impulse checks the threshold of the analyzer for impulses, which are only 1 dB above the quasi-
peak threshold level.

These lower levels shall be set such that the intermediate frequency threshold is exceeded\but the ‘quasitpeak
threshold is not exceeded

If these two pulses were to be measured as separate disturbances, only one

The correspondent values for the frequency range above 30 MHz are u be rdvised

after further investigations.

! The rise times of the pulses shall not be longer than 40 ps. /\

®
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10.2 Test method for the validation of the performance check for the click analyzer
10.2.1 Basic requirements

The disturbance analyzer is connected to the quasi-peak measuring receiver and tuned to a
convenient frequency.

A CW signal and a pulsed CW signal both at the tuned frequency of the receiver are required.
A signal generated by CISPR pulse generator, as defined in Annex B, with a 200 Hz PRF
covering the receiver bandwidth at the tuned frequency is also required for tests No. 2 and 3.

The pulsed CW signal source shall provide two independently variable pulses. The rise fime

in the test measured on the receiver’'s quasi-peak meter.

The test procedure is as follows:

The CW signal is connected to the input of the mea on
sted to bring the
le of the measurjng
continuous disturbance. The

above the receiver nojise
old in the IF channel. The

e receiver constitutes the| IF

b) heNjnput of the measuring receiver. For test
¢ R pulse™Menerator is added to the pulsed CW

Wi Table 14. The amplitudes of the pulges

shown in column adjusted jndividually relative to the indication of the

limit (QP) for contjnuby i ¢ threshold in the IF channel. The levels shall
be relative e bi ahd IP reference levels established in the previgus
paragraph.

10
The

Th
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A.1—General

Th
thg

stated. The calculation is divided into three successive stages.

A

The

def

It|

ba
pu
eq
res

The

where Q

og|i

The
vt i

Th

Annex A
(normative)

Determination of response to repeated pulses of quasi-peak
and r.m.s. measuring receivers
(subclauses 3.2, 4.4.2, 7.2.2 and 7.4.1)

s annex sets out the data for the numerical calculation, and the proceduré~or establish

curve of response to repeated pulses. The assumptions inherent in{

P Response of the pre-detector stages

pulse response of these stages is, in general, detefn
ine the overall selectivity of the receiver.

poses of calculation. The practical
livalent low-pass filter for calculati

is the overall gai

A(t) = (u1) 4 wgGe™®,! (sin wgt — wot cos wqt) (A.

wh

W=

ng

Iso

hat

\We)
5S-
for
he

fea

1b)

b carresponding selectivity curve of the equivalent low-pass filter may be written, for 1 << 1/wyg:
F(f) = G |20, (@, + jo) +0,2 ) (A.2)
ere
2rf.

The bandwidths B3 and Bg will be:

= |:\/§ X 41[(\/5—1):| wp/n = 0,361 og (A.3a)


https://standardsiso.com/api/?name=9bc4b422df354916c6499ca222378095

CISPR 16-1-1 © IEC:2003 -91 -

Bg = v2 x wp/n = 0,450 wg (A.3b)
The effective bandwidth of a receiver, comprising an idealized rectangular filter giving the

same r.m.s. value of response as an actual receiver, is equal to the power bandwidth Af
defined as:

Af = (1/Fg2) /FOE () df (A.4)

where

F(f) is the selectivity curve;
Fo| is the maximum value of F(f) (assuming a single peak selectivity cur,

The power bandwidth is then, for Fg = 1

Af = /FOS (f) df (A.5)

Taking F(f) from equation (A.2) and putting G = 1, we have:

.6)
thig leads to:

.7)
thys:

.8)
A.3 Response
The calculation i e : the
oufput of ; hal

thgrefrofn ble

Anly detector/may b¥ reduced to the form (actual or equivalent) of a non-linear element (for
examplesa-diode) in association with a resistance (total forward resistance S) and followed|by
a dircuit consisting of a capacitance C in shunt with a discharge resistance R.

The electrical charge time constant T is related to the product SC, while the electrical
discharge time constant Tp is given by the product RC.

The relationship between T¢ and the product SC will be established by obtaining, in a time t =
Tc, an indicated voltage of 0,63 times the final steady value when a constant amplitude RF
signal is suddenly applied.
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The voltage U across the capacitor is related to the amplitude A of the RF signal applied to
the detector by the equation:

du/dt + U/(RC) = A (sin 6 — 6 cos 0)/(n x SC) (A.9)
where 6 is the conduction angle (U = A cos 0).
This equation is not directly integrable. A value for the product SC, which, for the time

constants chosen satisfies the above conditions, is found by methods of approximation, for
example:

in band A: ITc = 45 ms
Tp = 500 ms
2,81SC = 1 ms
in band B: Tc = 1 ms
Tp = 160 ms
3,95SC = 1 ms
in bands C and D: Tc = 1 ms
Tp = 550 ms
4,07SC = 1ms
By| inserting the value thus obtainef| in“eqqati . i an

isojated pulse or repeated pulses (ag 9 y in

Th{s case of repeated pulsé€ - i for
thg output voltage of the © S 3 AU
of this voltage causedX : F en
tw@ successive pulses ]

A.3.1 Respons

The only simplify the

oulput voltage of

The folloyi gristic equation then has to be solved:

L E T a=——exp| — A.10
dt? Ty dt 727 T2 [) A-19)

where

o(f)_<is the instrument deflection;

Tp is the electrical discharge time constant of the quasi-peak voltmeter;

Tw is the mechanical time constant of the critically damped indicating instrument.

The solution of the problem is relatively simple for the two extremes of the response curve; on
the one hand, for pulses sufficiently separated for the starting point to be zero and thus
known, and on the other, for pulses having a sufficiently high repetition rate for the inertia of
the instrument to prevent it following the fluctuations faithfully. For the intermediate cases, the
calculation becomes more complicated. At the start of each pulse, the instrument deflection is
varying and it is necessary to find a solution which takes account of the initial position and
velocity.
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A.4 Response of r.m.s. detector to output voltage of preceding stages

By definition, the output voltage of the r.m.s. detector is given by:

+oo 1/2
U :[nI (A2(t)/2)dt]

where

WH

thys:

(A.11)
0
n [iSThe pulse repetition frequency In Neriz.
The output may also be deduced from the frequency response curve as:
o 1/2
U, :[nJ' (201><F2(f)/2)df] (A.112)
where
vt |is the area of pulse having a uniform frequency spe >
This gives:
(A.13)
(A.114)
Frg [ ) pli &lationship may be deduced by taking:
mV, when n =100 Hz
vt = (100 v2)/ JAF  (uVs) (A.115)
vt =139/,B3z (uVs) (A.[16)
A.4.1" “Calculation of overload factor

The overload factor corresponding to a pulse repetition frequency of n Hz is calculated as

follows:

From equation (A.14):

Urms = (01) x (20 AH”
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from equation (A.1), and for G = 1:
A(t)peak = 0,944 x vt x 0

thus overload factor:

A(t)peak /N2 x Upms = 1,28 (Ba/n)”? (A17)

Th the

cag

Fo

wh

Fo is equivalent to a sine-wave
sig

for

for

Th
an
theg following~etationships/for (vt)rms/(vT)qp eXist:

2)
7

for|the frequency range 0,15 MHz to 30 MHz:

(VT)rms/(vT)gp = 14,3 dB

for the frequency range 30 MHz to 1 000 MHz:
(vT)rms/(vT)gp = 20,1 dB

These relationships are valid for a pulse repetition frequency of 100 Hz. At other repetition
frequencies, it is necessary to use the corresponding pulse response curves.
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Annex B
(normative)

Determination of pulse generator spectrum
(subclauses 4.4, 5.4, 6.4, 7.4)

B.1 Pulse generator

Fo
ge

tegted using the pulse generator technique.

Fo

fre

regetition frequency to within about 1 %.

B.1

The
red

ap

Th
the
ba
the
be

checking compliance with the requirements of section 1 of this standard, a-pu
nerator is needed. Compliance with the requirements of 4.4, 4.6, 5.4, and 7.4Cmay

Table B.1 — Pulse generatoﬁa\mﬂ\e istics
/N
Frequency band of Impl:;e\crvﬁ\)/ 3 ?>peMn frequency

receiver under test
Hz

S
0,09 to 0,15 MHz \1\3@\ \ N 1;/, 5, 10, 25, 60, 100

0,15 to 30 MHz /4 0,3\t~6\ 1, 2,10, 20, 100, 1 000

30 to 300 MHz \ (owea N\~ [1,2 10,20, 100, 1000

300 to 1 000 (S}&D)) e‘)\) 1, 2,10, 20, 100, 1 000

NOTE The generator sh uI e able odu0| g pulses of adequate impulse area with as
uniform a spectru qui ossjble:

pulses

at represents as a function of the tuned frequency of
ariation of the equivalent voltage at the input of a measur

nd, the variation of the spectrum amplitude is not greater than 2 dB relative to its value

known to within 0,5 dB.

Ise
be

be

itfion

the

he
ng

of

receiver.under_tesp. The spectrum may be regarded as satisfactorily uniform if, within this

for

lower-frequencies within the band. The impulse area at the measurement frequency shall

For checking compliance with the requirements of 4.6, the spectrum above the upper limit of
the frequency band shall be limited (10 dB down at twice the upper frequency). This is
necessary to standardize the severity of the test since the inter-modulation products of all
components of the spectrum will contribute to the response.
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B.2 General method of measurement

Methods for the accurate determination of the absolute value of the spectrum amplitude of
pulses are given in annex C.

For measurement of the variation of the spectrum amplitude with frequency, the following
method may be used.

The pulse generator is connected to the input of an RF receiver followed by an oscilloscope

cofnected so as to indicate the RF 5u|§é at the output o the receiver.

At pach frequency of tuning of the receiver, the following are measured:

a) [the bandwidth, Bg Hz, of the receiver at the —6 dB points,

b) [the r.m.s. value, Ep, of the output from a standard signal g Q i me
impedance as the pulse generator and tuned to the rii i i nd
producing on the oscilloscope a deflection equal in an p'tude RF

pulses.

The relative spectrum amplitude at each frequency i

The

The
freguency.

The receiver used sho
The suppressio
should be at least 40

Th
usi
fre
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Annex C
(normative)

Accurate measurements of the output of
nanosecond pulse generators
(subclauses 4.4, 5.4, 6.4, 7.4)

C.1+—Measurement of impulse-area{(IS)
C.1.1 General

Theoretical and practical investigations have shown that, when applie
acg¢urate methods of measurement include those given in C.1.2 to

C.1.2 Area method

The pulses to be measured are fed through a narrow bandj
freguency f having a symmetrical amplitude chara i

its [linear range).

The total area under the envelope A
acg¢ount the sign of different parts of
equation.

where S(f) is th
isojated pulse (e

In ppplying this
a disturbance

is faken gi oscillossdpe for the area measurement.

C.1.3=Standard transmissionline-method

used together with a series of frequency converters
tunje across 9 pulse. The output of the final intermediate-frequency ampli

suitable oscilloscope (for example, for nanosecond pulses, a sampling oscilloscope
reduired),.the integration taking into account the sign of different parts of the area.
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A transmission line of length corresponding to a propagation time t and charged to a voltage
Vy is discharged into a load resistance equal to the characteristic impedance of the line. The
transmission line is considered to consist of the actual line as well as the charged section of
the line contained in the switch housing. It has been found that spectral intensity, S(f), has the
value 2vt in the low-frequency portion of the spectrum of the resulting pulse in which the
amplitude is constant with frequency, this amplitude being independent of the existence of
certain stray impedances between the line and the load resistor (e.g. inductance or

resistance) or of finite switching time.
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C.1.4 Harmonic measurement

This method may be used for pulse generators producing a sequence of pulses with
sufficiently high and stable repetition frequency.

When the pulse repetition frequency F exceeds the values of the bandwidth of the measuring
receiver, the latter may select one line from the pulse spectrum. In this case, the impulse area

ma

y be determined as follows:

IS = V/2F = V2 |2F
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components (approximately 10 or more within the 6 dB bandwidth
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C.2.

kn

.2 Pulse generator spectrum

.2.2 The pulse :epe itio be known with an error not greater than 1 %.

ere Vi = V2 is the peak value of the k-th harmonic.

b pulse generator may then be used to calibrate the pulse respo
asuring receiver in which the bandwidth is sufficiently wide ¢

.5 Energy method

bther method compares the power produced b
duced by the pulse generator. However, the ac
at less than with the three methods menti method may be useful
huencies of the order of 1 000 MHz

spg¢ctrum should be n orm™Quér the pass-band of the measuring receiver. This requiremgnt

onsigéred 5 e following cases:

if variation{otthe fre&quency spectrum is substantially linear with respect to frequen

exceed\0s5 dB within the receiver passband measured at the —6 dB points;

if the frequency spectrum is smoothly tapered on both sides from the tuning frequegv

than the recelver passbanad at that ievel.

In both cases, the impulse area is assumed to be equal to its value at the tuning frequency.
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b.4.2, 5.4, 6.4.2 and 7.4.2 the impulse area shall hot

cy

within the\frequepty passband of the receiver, and the spectrum irregularity does hot

cy

ofthe receiver, and if the spectrum width at the —6 dB points is at least five times gredter
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Annex D
(normative)

Influence of the quasi-peak measuring receiver characteristics
on its pulse response
(subclause 4.4.2)

The level of the pulse response curve for high repetition frequencies depends essentially|on
thg magnitude of the bandwidth. On the other hand, for low repetition frequencies, the)time
compstants play the more important role. No tolerance has been stdgted Tor these time
comstants, but it is suggested for guidance that a value of 20 % is consjide

It is also at very low repetition frequencies that the effect of lack illlbe
mdst noticeable. The values required for the overload factors Se N ssatl he
acgurate measurement of an isolated pulse using the b Vi Nyd ™ g nts
prgscribed.

Examination of the pulse response-curve at the ng
insltrument provides a check on possible non-lin pst
crifical repetition frequencies in this respect wi of
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Annex E
(normative)

Response of average and peak measuring receivers
(subclause 6.2.1)

E.1 Response of pre-detector stages

It ILas been shown® that the area under the envelope of the impulse response curve o

f a

nafrowband circuit having a symmetrical frequency characteristic is endent™of the
bapdwidth, and is given by:
+o0
I A)dt =2uv1G

where v and t are the amplitude and duration of a rectang and
Gplis the gain of the circuit at the centre frequency.

Th pe
is . itive~detector is used, it njay
be ' In

the

NO
errq
6.4

|th a biased tolerance of +2,5 dB/-0,5 d¥

As
prd

The
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d factor and for use in connection with peak measuring receiversg
is pseful to-define_a guantity known as the effective impulse bandwidth of the pre-deted
cirg¢uit as_fellows:

Bimp = A(t)max /2Go

oscillatory. Therefore, the calibrafion
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A(t)max is the peak envelope output of the intermediate-frequency stages with a unit impu
applied.
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* "Response of ideal radio noise meter to continuous sine-wave, recurrent impulses, and random noise"” by David
B. Geselowitz, IRE Transactions, RFI, Vol. RFI-3, no. 1, pp 2-11, May, 1961. See also, "Impulse excitation of a

cascade of series tuned circuits" by S. Sabaroff, Proc. IRE, Vol. 32, pp 758-760, December 1944.
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