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SPECIFICATION FOR RADIO DISTURBANCE
AND IMMUNITY MEASURING APPARATUS AND METHODS -

Part 1-1: Radio disturbance and immunity measurin
Measuring apparatus

INTERPRETATION S

3PR A: Radio-interference
ittee CISPR: International

{ ) ‘\szort on voting
\G\S/AMMD%\ ) cisian2ss/RVD

Full information@ [ rt a\roz of this interpretation sheet can be found in the
indig i

report on voting

approved (see CISPR/A/1135/RVD) and consequently the
| standard, CISPR 16-1-1:2015 (Edition 4.0) was published on

However, seven National Committees had submitted a negative vote. Most concerns were
related to the measuring receiver specifics covered in K.4. That clause states:

“This standard specifies measuring receiver requirements using a “black box” approach.
This means that the instrument shall show a specific response when a defined signal is
applied to its input. Therefore, the demonstration of compliance of measuring receivers
with specifications defined in this standard can be provided through the manufacturer’s
calibration process or the procedures and measuring equipment defined in this standard.

In case compliance of a measuring receiver is determined with the specifications in this
standard, the following minimum set of parameters shown in Table K.1 shall be included in
the verification process.”
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It was argued that the wording in these two cited paragraphs might be misinterpreted in such
a way that the specifications in CISPR 16-1-1 are not met when using the manufacturer’s
calibration process. Furthermore, concerns were raised that the wording may have the effect
that only manufacturers’ calibration procedures can be used to show compliance with the
specifications in CISPR 16-1-1.

Because of these concerns, K.4 could benefit from further clarification. An interpretation sheet
would be helpful to users of the standard, with the intent that this clarification would be
published in a future amendment to the standard.

This information does not change the standard; it serves only to clarify the points noted.
INTERPRETATION:

Demonstration of compliance with CISPR 16-1-1

For demonstrating compliance with CISPR 16-1-1 using the 4
process, the specifications in CISPR 16-1-1 shall be met, i
minimum set of parameters listed in Table K.1.
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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

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization’comprising
all national electrotechnical committees (IEC National Committees).\The object \of [EC js to promote
international co-operation on all questions concerning standardizationin_the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International™~Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and_Guides™\hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any. JEC National Committee interested
in the subject dealt with may participate in this prepardtory work. ‘tnternational; governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardizatioh (KS©) in/ accordance_ with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects sinee each technical-eommittee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations_for ‘international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are“made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by anyend user.

4) In order to promote internationakl uniformity, IEC_National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in“their national and regional publications. Any divergence
between any IE€ Publication and/the corresponding’national or regional publication shall be clearly indicated in
the latter.

5) IEC itself does not providesany-attestatian™of conformity. Independent certification bodies provide conformity
assessment servies\and, in“some. areas, /access to IEC marks of conformity. IEC is not responsible for any
services carried out by\independent certification bodies.

6) All users shéuld ensure that they haye the latest edition of this publication.

7) No liabjlity. shall attach™Mo NEC orvits directors, employees, servants or agents including individual experts and
membeérs of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of\ any nature” whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out‘\of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard CISPR 16-1-1 has been prepared by CISPR subcommittee A: Radio-
interference measurements and statistical methods.

This fourth edition cancels and replaces the third edition published in 2010, Amendment
1:2010 and Amendment 2:2014. This edition constitutes a technical revision.

The main technical change with respect to the previous edition consists of the addition of a
new normative annex on calibration requirements for measuring receivers.

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

Electromagnetic compatibility — Guide to the drafting of electromagnetic compatibility
publications.
The text of this standard is based on the following documents:
FDIS Report on voti g
CISPR/A/1118/FDIS ClSPR/A//S{ﬁ\(D

A list of all parts of the CISPR 16 series inder the general title Specification for
radio disturbance and immunity meas ethods, on the IEC website

The committee has decide i8” publication will remain unchanged until
the stability date |nd| te on the sbsite junder "http://webstore.iec.ch" in the data

e reconfirmed,
e withdrawn,

e replaced by a

The confe : etation sheet of April 2018 have been included in this copy.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

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

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

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

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

o CISPR 16-4 - five parts covering uncertainties, statistics and limit

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

— Part 1-1: Measuring apparatus
— Part 1-2: Ancillary equipment — Conducted disturbanceg
— Part 1-3: Ancillary equipment — Disturbance power
— Part 1-4: Ancillary equipment — Radiated disturbd

— Part 1-5: Antenna calibration sites.and ref e 1€ or—30-MHz o1 000-MH=z
5 MHz to 18 GHz

— Part 1-6: EMC-antenna calibration

The International Electrotechnical Commis ws attention to the fact that it is
claimed that compliance with this doc meR the use of a patent concerning the

sjon
measuring receiver with rms S (pa t o DE 10126830) given in Clause 7.

Germany

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

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

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

1 Scope

This part of CISPR 16 specifies the characteristics and performance ipment for the
measurement of radio disturbance in the frequency range 9 kHz tg" .Nn addition,
requirements are provided for specialized equipment for dje i s, disturbance
measurements.

2 Normative refer

The following dt@é
are indispensable™o

undated references
amendments) ap S

/are normatively referenced in this document and
dated references, only the edition cited applies. For
on of the referenced document (including any

CISPR 11:2099 ) al, scientific and medical equipment — Radio-frequency

electric tools and ifar apparatus — Part 1: Emission
CISPR 14-1:2005/AMD1:2008
CISPR 14-1:2005/AMD2:2011

CISPR 16-2-1:2008 2014, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 2-1: Methods of measurement of disturbances and immunity —
Conducted disturbance measurements

| CISPR 16-2-2:2003 2010, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 2-2: Methods of measurement of disturbances and immunity —
Measurement of disturbance power

Amendment 1-(2004)
Amendment 2-{2005)
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CISPR 16-2-3:2006 2010, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 2-3: Methods of measurement of disturbances and immunity —
Radiated disturbance measurements

CISPR 16-2-3:2010/AMD1:2010

CISPR 16-2-3:2010/AMD2:2014

CISPR TR 16-3:2003 2010, Specification for radio disturbance and immunity measuring
apparatus and methods — Part 3: CISPR technical reports

Amendment-1-{2005)

Amendment 2-{2006)
CISPR TR 16-3:2010/AMD1:2012
CISPR TR 16-3:2010/AMD2:2015

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

Amendment-1-{1997)

Amendment 2-{1998)

IEC 60050-161:1990/AMD1:1997
IEC 60050-161:1990/AMD2:1998
IEC 60050-161:1990/AMD3:2014
IEC 60050-161:1990/AMD4:2014
IEC 60050-161:1990/AMD5:2015

3 Terms and definitions

For the purposes of this document, the
following apply.

ions given in IEC 60050-161, and the

3.1
bandwidth
B

width of the o
attenuation, belowthe

Note 1 to entry:

e receiver between two points at a stated

3.2

CISPR in

range anufacturer which gives the maximum and the minimum meter
indications he measuring receiver meets the requirements of this part of
CISPR 16

33

electrical charge time constant

Tc

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 1 to entry: 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 IF amplifier is applied to the input of the stage immediately
preceding the detector. The indication, D, of an instrument having no inertia (e.g. an 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 0,63 D. The duration of this signal is equal to
the charge time of the detector.
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3.4

electrical discharge time constant

Tp

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

Note 1 to entry: The method of measurement is analogous to that for the charge time constant, but instead of a
signal being applied for a limited time, the signal is interrupted for a definite time. The time taken for the deflection
to fall to 0,37 D is the discharge time constant of the detector.

3.5

impulse area

Aim

voltage-time area of a pulse defined by the integral:

+00

Aimp = [ vi0)dt

—00

(1)

Note 1 to entry: Impulse area, sometimes referred to as impulse
or dB(nVs).

ly expressed in uVs

MHz) = /2 x106 Ay (1VS)

applies. 6
3.6

impulse bandwidth
Bimp

_ Al)max
mp 2GO X Aimp (2)

where

A()max  1s the ;e p the IF output of the receiver with an impulse area

A; put;

G, uit at the centre frequency
Specifica critically-coupled tuned transformers,

Bimp = 1,0 (3)

where Bg and B3 areuespectively the bandwidths at the —6 dB and -3 dB points

Note 1 to entry: See A.2 for further information.

3.7

measuring receiver

instrument such as a tunable voltmeter, an EMI receiver, a spectrum analyzer or a FFT-based
measuring instrument, with or without preselection, that meets—therequirements—of the
relevant parts of this standard

Note 1 to entry: See Annex | for further information.
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3.8
mechanical time constant of a critically damped indicating instrument
m
T
M= — 4
MT 2or (4)

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

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

2
2| d°a da ey 5

TM t2 +2TM +a =ki ( )
where

a is the deflection;

i is the current through the instrument; and

k is a constant.
It can be deduced from this relation that this time constant is afso of a rectangular pulse (of
constant amplitude) that produces a deflection equal to 35 % S o7 produced by a continuous

Note 2 to entry: The methods of measureme duced from one of the following

a) the period of free oscillation having been ad Ring is added so that a7 = 0,35«

b) when the period of oscillation cannot be mgasu 8 adjusted to be just below critical such that
the overswing is not greater f inerja @t the movement is such that a7 = 0,35«

3.9

overload factor

ratio of the lev t Cs ¢ mge of practical linear function of a circuit (or a

group of circuit eSponds to full-scale deflection of the indicating

instrument

Note 1 to entry:
depart by more
circuits).

h the steady-state response of a circuit (or group of circuits) does not
earity defines the range of practical linear function of the circuit (or group of

3.10

such as a single-phase mains supply. This is sometimes called the differential mode voltage.
If 7, is the vector voltage between one of the mains terminals and earth and 7}, is the vector
voltage between the other mains terminal and earth, the symmetric voltage is the vector
difference (V, -V})

3.11

weighting (of e.g. impulsive disturbance)

pulse-repetition-frequency (PRF) dependent conversion (mostly reduction) of a peak-detected
impulse voltage level to an indication that corresponds to the interference effect on radio
reception

Note 1 to entry: For the analogue receiver, the psychophysical annoyance of the interference is a subjective
quantity (audible or visual, usually not a certain number of misunderstandings of a spoken text).

Note 2 to entry: For the digital receiver, the interference effect is an objective quantity that may be defined by the
critical bit error ratio (BER) or bit error probability (BEP) for which perfect error correction can still occur or by

another, objective and reproducible parameter.
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3.11.1
weighted disturbance measurement
measurement of disturbance using a weighting detector

3.11.2

weighting characteristic

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

3.11.3
weighting detector
detector which provides an agreed weighting function

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

Note 1 to entry: Weighting factor is expressed in dB.

3.11.5

weighting function
weighting curve
relationship between input peak voltage Ievel and, PRF
measuring receiver with a weighting A
receiver to repeated pulses

copstant level indication of a
of response of a measuring

3
3.12

measurement time
Tm

effective, coherent time
called dwell time)

— for the peak <:>ct
— for the quasi-peak

envelope

calibratio
operation thaf; nder specified conditions, in a first step, establishes a relation between the
quantity values easurement uncertainties provided by measurement standards and
corresponding indications with associated measurement uncertainties and, in a second step,
uses this information to establish a relation for obtaining a measurement result from an
indication

Note 1 to entry: A calibration may be expressed by a statement, calibration function, calibration diagram,
calibration curve, or calibration table. In some cases, it may consist of an additive or multiplicative correction of the
indication with associated measurement uncertainty.

Note 2 to entry: Calibration should not be confused with adjustment of a measuring system, often mistakenly
called “self-calibration”, nor with verification of calibration.

Note 3 to entry: Often, the first step alone in the above definition is perceived as being calibration.

[SOURCE: ISO/IEC Guide 99:2007, 2.39] [17]"

1 Figures in brackets refer to Bibliography. Documents
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3.14
verification
provision of objective evidence that a given item fulfils specified requirements

EXAMPLE Checking whether the functions of a measuring instrument or auxiliary equipment, such as a common
mode absorption device (CMAD), meets stated specifications, such as those given in a data sheet.

[SOURCE: ISO/IEC Guide 99:2007, 2.44, modified — addition of an example] [17]

3.15

adjustment (of a measuring system)
set of operations carried out on a measuring system so that it provides prescribed indications
corresponding to given values of a quantity to be measured

Note 1 to entry: Types of adjustment of a measuring system include zero adjustrdent ‘of (@~Nmeaswing system,
offset adjustment, and span adjustment (sometimes called gain adjustment).

Note 2 to entry: Adjustment of a measuring system should not be copf itN, cali iQn, \which is a
prerequisite for adjustment.

Note 3 to entry: After an adjustment of a measuring system, the measygring system\shall usuglly be recalibrated.

[SOURCE: ISO/IEC Guide 99:2007, 3.11] [17]

3.16
correction

Note 1 to entry: See Guide ISO/CEI 98-3:2004§,

Note 2 to entry: The compensa
from a table.

[SOURCE: ISO/IEC G

3.17
(metrological) traces

4.1 General

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). Fundamental characteristics of a quasi-peak measuring instrument
are provided in Annex H.

Spectrum analyzers and FFT-based measuring instruments that meet the requirements of this
clause can be used for compliance measurements. For emission measurements, FFT-based
measuring instruments shall sample and evaluate the signal continuously during the
measurement time.

4.2 Input impedance

The input circuit of measuring receivers shall be unbalanced. For receiver contﬂ s\gttin t
within the CISPR indication range, the input impedance shall be nominally £0 0 wi 9 Ma@ien S
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standing wave ratio (VSWR) not to exceed 2,0:1 when the radio frequency (RF) attenuation is
0 dB and 1,2:1 when the RF attenuation is 10 dB or greater.

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

4.3 Sine-wave voltage accuracy

The accuracy of measurement of sine-wave voltages shall be better than + 2 dB when the
instrument measures a sine-wave signal with 50 Q resistive source impeda

4.4 Response to pulses

4.4.1 Amplitude relationship (absolute calibration)

100

350 Mz Tt 00 Mz

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

4.4.2 Variation with repetition frequency (relative calibration)

The response of the measuring receiver to repeated pulses shall be such that for a constant
indication on the measuring receiver of e.g. 20 dB(nV), the relationship between pulse
amplitude and repetition frequency is in accordance with Figures 1, 2, 3 and 4.-Theresponse

As an alternative the response of the measuring receiver to repeated pulses shall be such
that for a constant voltage setting of the pulse generator of e.g. 50 dB(uV) at repetition
frequencies of 25 Hz (Band A) and 100 Hz (Bands B, C and D), the relationship between
receiver indication and repetition frequency is in accordance with Figures 1, 2, 3 and 4 under
opposite sign conditions.

For all measurements, a sufficient signal-to-noise ratio is required. The use
attenuator at the output of the pulse generator is recommended. (b&&?'lments
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20

Relative input in decibels for constant output

[
A\
I

-10 -
1 N 5 100

10
% Pulse repetition frequency (Hz)
IEC
igur - nse curve (Band A)
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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 2. For spectrum analyzers without preselection,
the requirements in Table 2 for pulse repetition frequencies less than 20 Hz are not
applicable. The use of such instruments for compliance testing is conditional. If such
spectrum analyzers are used for measurements, the user shall verify and document that the
equipment under test does not emit broadband signals of pulse repetition frequencies of
20 Hz or lower. A determination of the suitability of a spectrum analyzer for testing shall be
made by performing the procedure documented in Annex B of CISPR 16-2-1:2014, Annex B of
CISPR 16-2-2:2010, or Annex B of CISPR 16-2-3:2010.

The pulse response is restricted due to overload at the input to the receiver at frequencies
above 300 MHz. The values marked with an asterisk (*) in Table 2 are optional and are not
essential.

Table 2 — Pulse response of quasi-peak measurin

Repetition Relative equivalent level in dB of puIMte bN \
frequency Band A Band B ndhC . O\ \Band D
Hy 9 kHz to 150 kHz | 0,15 MHz to 30 MHz | 30 Mfz t 'NK 309 MHz to 1 000 MHz
1000 Note 4 —45+1,0 X,Q 20 \ ~8,0+1,0
100 —4,0+1,0 0(ref) §7 0 (é&\ 0 (ref.)
60 ~3,0+1,0 - /\\ > / (\ > -
25 0 (ref.) \ 2 \ \ ) -
20 - +/s%~_+ 1,0 190+ 1,0 19,0+ 1,0

10 +4,0+ 1,0 #&I0,0M >+14,0 +1,5 +14,0+ 1,5
5 +7.54 (5 /\\_ \) N - -

2 130 2}\ N (\+20\,6\_ 0 ) 126,0 + 2,0 126,0 + 2,0*
1 +17,bi\2,6\ \+ 5+2.0 128,5 + 2,0 1+28,5 + 2,0*
Isolated pulse & 99,0%2,0 J>§\5\_~/{0 +31,6+ 2,0 +31,5 £ 2,0*

* These values are op{ionalNand\ot e W

with an input matcked to he callbratlng generators will then be 60 dB(pV) Where the measuring bandwidth is
less than the pulse repejifion frequency, the curves of Figure 4 are valid when the receiver is tuned to a discrete
line of the spectrum.

NOTE 4 It is not possible to specify a response above 100 Hz in the frequency range 9 kHz to 150 kHz because
of the overlapping of pulses in the IF amplifier.

NOTE 5 Annex A deals with the determination of the curve of response to repeated pulses.

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 Figure 5, 6 or 7.

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.

Full document details: CISPR 16-1-12015 RLV
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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), a high-pass filter-may can be added in front |
of the measuring receiver to achieve the combined selectivity of CISPR measuring receiver and high-pass filter as
shown in Table 3.

Table 3 — Combined selectivity of CISPR measuring receiver and high-pass filter

Frequency Relative attenuation
kHz dB
150 <1
146 <6
145 >6
140 >34 2N
130 281 N~

NOTE-2 The measuring receiver in conjunction with the high- fiker\showld\heet the
requirements of this standard.

4.5.2 Intermediate frequency rejection ratio

The ratio of the input sine-wave voltage at the int i to that at the tuned
frequency that produces the same indication of i eiver shall be not less than
40 dB. Where more than one intermedia
each intermediate frequency.

4.5.3 Image frequency rejection fatio

The ratio of the input sine,Wsa a ag frequency to that at the tuned frequency
N\ s M -

gasuring receiver shall be not less than 40 dB.
Where more than onefN ¢ C
image frequencies cor of intermediate frequency.
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Figure 6 — Limits of overall selectivity —
Pass band (see 4.5.1, 5.6, 6.6, 7.6) (Band B)
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Figure 7 — Limits of overa
Pass band (see 4.5.1, 5.6, 6.6,

4.5.4 Other spurious responses

an those specified in 4.5.2 and
same indication on the measuring

(6)

Jo is the tuned frequency.

NOTE Where more than one intermediate frequency is used, the frequencies f| and f,-may can refer to each of the
local oscillator and intermediate frequencies used. In addition, spurious responses-may can occur when no input
signal is applied to the measuring receiver; for example, when harmonics of the local oscillators differ in frequency
by one of the intermediate frequencies. The requirements of this subclause therefore cannot apply in these latter
cases. The effect of these spurious responses is dealt with in 4.7. Examples of sources of spurious signals include
local oscillators (or their harmonics), internal clocks, computer boards, and their mixing products with the input
signal into the receiver.

4.6 Limitation of intermodulation effects

The influence of intermodulation effects on the response of the measuring receiver shall be
minimized. The following method shall be applied to determine the suitability of a measuring
instrument.

Arrange the apparatus as shown in Figure 8. The pulse generator has a speﬁfum sub-
stantially uniform up to frequency 3) but at least 10 dB down at freguency ments
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frequencies given in Table 4. The band-stop filter has an attenuation at the test frequency of
at least 40 dB. Its bandwidth, Bg, relative to the maximum attenuation of the filter shall lie
between the frequencies 1) and 2) given in Table 4.

Sine-wave generator Filter, attenuation
frequency f 40dB atf

IN

]
T “;:k VAN
q —-—— b
ecejver tige
\) IEC
NOTE Following the discussion in 4.6, the measuring receiver responm@

Pulse generator

ofqu
N
Frequency ran#e 4) MHz
9 kHz to 150 kHz (BANA) 0 0.3
0,15 MHz to 30 MHz (Baptg) 60

30 MHz to 300 MHz((,B’éQ\d\C) \5\60 2 000 300 600
300 MHz to 1 00 Mhz\(B\\na\Q) 500 6 000 1000 2 000

Connect/the
a conveni
for the same
for the other ban

erator output direct to the measuring receiver input and adjust for
ing > Substitute the pulse generator for the sine-wave generator and adjust
ding\T'he pulse repetition frequency shall be 100 Hz for Band A and 1 000 Hz

With the pulse generator connected as described above, switching the filter into circuit shall
introduce attenuation of not less than 36 dB for measuring receivers, and of not less than
20 dB for spectrum analyzers without preselection.

4.7 Limitation of receiver noise and internally generated spurious signals
4.71 Random noise

Background noise shall not introduce an error in excess of 1 dB.

NOTE The point where the background noise causes an error of 1 dB can be found by applying a signal, S, such
that the meter indication is much larger (e.g. 40 dB) than the noise level N. By reducing the signal level S, the
meter indication will reach a point, S1, where (S4 + N) deviates by 1 dB from the linear characteristic.
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4.7.2 Continuous wave

Where-more-than-one-intermediatefrequency-is-used; The existence of spurious responses as

described in the note to 4.5.4 shall not introduce a measurement error in excess of 1 dB for

any signal input to the measuring receiver.-Fera-measuringreceiverincorporatingattenuation
in-thelF—amplifier; This requirement shall be regarded as satisfied if the receiver complies

with 4.7.1 when tested as described in 4.7.1-except-that-theattenuation-in-the-intermediate
stages-shall be-introduced-after the last mixer stage.

4.8 Screening effectiveness

4.8.1 General

The screening of the receiver shall be such that when i
electromagnetic field of 3 V/m (unmodulated) at any fr
1 000 MHz, an error of not greater than 1 dB is produced &
CISPR indication range as specified by the manufact

The receiver is placed inside a screene
via a 2 m long well-screened cable (e.g

4.8.2 Limitation’of radio-frequency emissions from the measuring receiver
4.8.2.1 Conducted emissions

The radio disturbance voltage at any connecting pin of external lines (not only the mains
terminals) shall not exceed the Ilimits for class B equipment given in CISPR 11.
The measurement of the radio disturbance voltage is however not required on the inner
conductors of screened connections to screened equipment. The local oscillator injection
power at the measuring receiver input terminated with its characteristic impedance shall not
exceed 34 dB(pW) which is equivalent to 51 dB(uV) across 50 Q.

4.8.2.2 Radiated emissions

The radio disturbance field strength emitted by the measuring receiver shall not exceed the
limits for class B equipment given in CISPR 11, for the frequency range of 9 kHz to
1 000 MHz. The limits shall also apply for frequency bands (ISM frequencies) listed in Table 1
of the same publication. In the frequency range of 1 GHz to 18 GHz, a limit of 45 dBpW& shall
apply, based on an ERP measurement. ments
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Before performing radiated and conducted emission measurements, it is essential that the
noise contributions of the test equipment do not affect the measured results (e.g. computer
control).

4.9 Facilities for connection to a discontinuous disturbance analyzer

‘ For all bands, the disturbance measuring receiver shall have-beth an intermediate-frequency

output-and-—an—outputfrom-the quasi-peak—detector if the instrument is to be used for the

measurement of discontinuous disturbance. The loading of this output shall have no influence
‘ on the indication of the-instrument measurement result.

5 Measuring receivers with peak detector for the frequency ra 9 kHz to

18 GHz

5.1 General

clause can be used for compliance measurements.
measuring instruments shall sample and evg
measurement time.

5.2 Input impedance

The input port of the measuring receivers shall be wnbalanced. For receiver control settings
within the CISPR indicatiopnrange, the\no inp

wpedance shall be 50 Q with a VSWR

ments for receiver input impedance

%\W RF attenuation VSWR
dB

OH2to 1 GHiz 0 2,0t01

\9\kI-E\§o1 GHz >10 1,2 to 1
\1 GMNf to 18 GHz 0 3.0 to 1

)GHz to 18 GHz 10 2,0 to 1

Symmetric input impedance in the frequency range 9 kHz to 30 MHz: a balanced input
transformer is to be used for symmetric (that is, ungrounded) measurements. (The preferred
input impedance is 600 Q for the frequency range 9 kHz to 150 kHz.) Symmetric input
impedance may be incorporated either in the relevant symmetrical artificial network required
to couple to the receiver or, optionally, in the measuring receiver itself.

5.3 Fundamental characteristics
5.3.1 Bandwidth

For all types of broadband disturbance, the actual value of the bandwidth shall be stated
when the disturbance level is quoted and the bandwidth is within the values in Table 6.
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Table 6 — Bandwidth requirements for measuring receivers with peak detector

Frequency range Bandwidth Bg Reference BW
9 kHz to 150 kHz (Band A) 100 Hz to 300 Hz 2 200 Hz (Bg)
0,15 MHz to 30 MHz (Band B) 8 kHz to 10 kHz @ 9 kHz (By)
30 MHz to 1 000 MHz (Bands C and D) 100 kHz to 500 kHz 2 120 kHz (Bg)
1 GHz to 18 GHz (Band E) 300 kHz to 2 MHz a 1 MHz b (Bimp)

a Since the response of a peak measuring receiver to non-overlapping pulses is proportional to its impulse
bandwidth, either the actual bandwidth is quoted in the result or the level may be quoted as "in a 1 MHz
bandwidth", calculated by dividing the measured value by the impulse bandwidth in MHz (see 3.6). For other
types of broadband disturbance, this procedure may introduce an error. Therefore, d measured with the
reference bandwidth shall take precedence.

b The bandwidth selected shall be defined as the impulse bandwidth of the measurjrfg a tolerance

of £10 %.

5.3.2 Charge and discharge time constants ratio

In order to achieve a meter reading within 10 % of the tr
rate of 1 Hz, the ratio of discharge time constant to ¢
greater than the following values:

a) 1,89 x 104 in the frequency range 9 kHz to 1
b) 1,25 x 108 in the frequency range <450}

c) 1,67 x 107 in the frequency range 30}

d) 1,34 x 108 in the frequency range 1 GH

between 30 ms and 3

NOTE For receivers that id forced’ discharge after the hold time) or digital peak detection
techniques, the req ent &n the argeMime constants ratio is not relevant. A maximum-hold function

of the display-may can“be

peak measurements, the video bandwidth (B,,4e,) shall be
or equal to the resolution bandwidth (B..,). For peak

For peak measuring receivers, the overload factor does not need to be as high as it is for
other types of measuring receivers. For most direct-reading detectors, the overload factor
shall be slightly larger than unity. The overload factor shall be adequate for the time-constants
used (see 5.3.2).

5.4 Sine-wave voltage accuracy

The accuracy of sine-wave voltage measurement shall be better than 2 dB (+2,5 dB above
1 GHz) when the instrument measures a sine-wave signal using a 50 Q resistive source
impedance.

5.5 Response to pulses

Up to 1000 MHz, the response of the measuring receiver to pulses with impulse area
1,4/Bim, mVs (where B, is in Hz) e.m.f. at 50 Q source impedance shall be equal to the
response to an unmodulated sine-wave signal at the tuned frequency having an_e.m.f. with
rms value of 2 mV [66 dB(uV)]. The source impedances of both the pulse qereraéﬂa@uments
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signal generator shall be the same. The pulses shall have a uniform spectrum according to
Table 2. A tolerance of +1,5 dB is permitted in the sine-wave voltage level, and this is a
requirement for all pulse repetition frequencies for which no overlapping pulses occur at the
output of the IF amplifier.

NOTE 1 Annexes B and C describe methods for determining the output characteristics of pulse generators for use
in testing for the requirements of this subclause.

NOTE 2 At a repetition rate of 25 Hz for Band A and 100 Hz for the other bands, the relationship between the

indications of a peak measuring receiver and a quasi-peak measuring receiver with the preferred bandwidth are
given in Table 7.

Table 7 — Relative pulse response of peak and quasi-peak measuring receivers
for the same bandwidth (frequency range 9 kHz to 1 000

Ratio peak/dquasi- k (d
Frequency Aimp Bimp for puI/sré\{ etitme
100\@?

mVs Hz 25 Hz
Band A 6,67 x 10-3 0,21 x 103 6,1 \ }
Band B 0,148 x 10-3 9,45 x 103 N\ \ 66
Bands C and D 0,011 x 1073 126,0 x 103 AN 12,0

NOTE 1 The pulse response is based on the use of the referepce bandwidth\only tsee/Table 6).

NOTE 2 The values in this table result fro he noyyal specif cat of thg detector weighting functions.
Therefore, verification by a calibration laborafory is\noKrequirdd.
N

using a pulse-modulated carrier at the
ifofm spectrum up to 18 GHz are not

Above 1 GHz, the required impulse area js_defige
frequency of test, since pulse generator

feasible. See E.6.

a

5.6 Selectivity

Since the band
in Figures 5, 6 ant'7

shape only, and
corresponds to 1

5.3.1 allow variations from the bandwidths shown
rves apply to peak measuring receivers in regard to
shall be scaled accordingly. For example, Bg/2
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Q - | N f 1,35 MHz/20 dB
\ ‘ [
18 /
5 /
S \ f
5
= \ 13 /
o
% \ /
B
2] ,
g - f§—0:45/9 dsB > ,‘1(9 dB-— | —e— Max. bandwidth
5 \ T / | —=— Min. bandwidth
5 **—0,375/6 dB ## 0,55 MHz/6 dB
£ \ /|
= | 3
£ h\ JH0,25/3
S N/
L 0'/0 JI —~e ®—_1dB
—4
14 -12 -1 -0,8 06 -04 02 0 02 04 06 08
-Af MHz off mid-band +Af,

IEC

NOTE 1 The limits for the impulse bandwidth cannot be show
depends on the type of the filter. Therefore bounds for the 6-4
orientation.

e redated filter attenuation
jdths have been given for

: en measuring low level spurious signals in the presence
ynal for certain equipment-under-test, insert a filter at the
internally or externally) which provides adequate attenuation

Requirements for screening effectiveness, that is, the immunity to high ambient radiated
disturbances, are under consideration.

6 Measuring receivers with average detector for the frequency range 9 kHz to
18 GHz

6.1 General

Average measuring receivers are generally not used for the measurement of impulsive
disturbance. 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
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to measure narrowband signals to overcome problems associated with either modulation
content or the presence of broadband noise.

Spectrum analyzers and FFT-based measuring instruments that meet the requirements of this
clause can be used for compliance measurements. For emission measurements, FFT-based
measuring instruments shall sample and evaluate the signal continuously during the
measurement time.

6.2 Input impedance

The input port of the measuring receiver shall be unbalanced. For receiver control settings
within the CISPR indication range, the input impedance shall be nominally 50 Q with a VSWR
not to exceed the values stated in Table 5.

6.3 Fundamental characteristics

6.3.1 Bandwidth

Table 8 — Bandwidth requirements for measui eceivers with average detector

Frequency range/\ / \ (\Q?rﬁwidt}tys Reference BW
9 kHz to 150 kHz (Band A) \(@ Hz toM Hz a 200 Hz (B,)
150 kHz to 30 MHz (Band % NMG kHz 2 9 kHz (B,)
30 MHz to 1 000 M((z (\B/anc% c aanD) g KHz to 500 kHz 2 120 kHz (B,)
1 GHz to 18 GHz (BaMd &) N >300 kHz to 2 MHz 2 1 MHz® (8,,,)

a2 The subject of pangwi dm If a bandwidth other than the reference BW is used, this
bandwidth shall statethwhemthe ance Ievel is reported.

b The bandw@%@l{ edshalNbe defined as in Table 6.

For receivers wi verage detectors, the overload factor for circuits preceding the detector at

a pulse repetition rate of » Hz shall be B;,,/n, with B, in Hz.

imp imp

The receiver shall not overload for pulse rates equal to or greater than 25 Hz for Band A,
500 Hz for Band B, and 5 000 Hz for Bands C and D.

NOTE With this type of receiver, in general, it is not 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).

6.4 Sine-wave voltage accuracy

The accuracy of sine-wave voltage measurement shall be better than +2 dB (+2,5 dB above
1 GHz) when the receiver measures a sine-wave signal with 50 Q resistive source impedance.
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6.5 Response to pulses

6.5.1 General

NOTE Annexes B and C describe methods for determining the output characteristics of pulse generators for use
in testing the requirements of this clause in the frequency range below 1 GHz.

6.5.2 Amplitude relationship

Up to 1 000 MHz, the average detector is defined as follows (linear average): the response of
the measuring receiver to pulses of repetition rate » Hz and impulse area of 1,4/n mVs
e.m.f.at 50 Q source impedance, shall be equal to the response to an unmodulated sine-wave
signal at the tuned frequency having an e.m.f. with rms value of 2 mV [66 dB(uV)]. The source
impedances of both the pulse generator and the signal generator shall-be<the same. The
pulses shall have a uniform spectrum according to data shown in Table .
be or-Band-A500-Hzfo ;.-ez and e--— or-Band 4d-D ance of-2.5

NOTE 1 At repetition frequencies of 25 Hz, 100 Hz, 500 Hz, 1 000 Hz and § iZ, ip between the

overload factors and a constant output level, is given in Table 9.

Table 9 — Relative pulse response6f average
peak measuring receivers for the same bandw dth {freqien

tlo uas e@vera e indications (dB)
Frequency range of tition rate

measuring receiver
00 Hz 1000 Hz 5000 Hz

9 kHz to 150 kHz (Band A) ( 12,/4\ \
0,15 MHz to 30 MHz (Band B) \ \ \Qz\g/ 22,9 (17,4)
30 MHz to 1 000 MHz (Bands E\Qnd\m\( \\/ (38,1) 26,3

NOTE 1 The pulse responseN Wence bandwidth only (see Table 8).

NOTE 2 Values in ﬂt i i )
NOTE 3 The valuesAn AR e nominal specification of the detector weighting functions.

Therefore, verification/\ i i s not required.

rate n Hz and impulse, area of 1,4/n mVs e.m.f. at 50 Q source impedance shall be equal to
the response of an~urimodulated sine-wave signal at the tuned frequency having an e.m.f. of
rms value of 2 mV [66 dB(uV)]. The pulse shall be defined as a pulse-modulated carrier. The
value of n shall be 50 000 Hz. A tolerance of + 1,5 dB is permitted on the sine-wave voltage
level.

For the logarithmic average detector, the response of the measuring receiver to pulses of
repetition rate 333 kHz (inverse of period 3 us) and impulse area of 6,7 nVs e.m.f. at 50 Q
source impedance shall be equal to the response of an unmodulated sine-wave signal at the
tuned frequency having an e.m.f. with rms value of 2 mV [66 dB(uV)]. A tolerance of + 4 dB is
allowed on the sine-wave voltage level (the 10 % tolerance of the bandwidth causes a
possible variation of approximately + 2,5 dB).

For further details, see E.6.

NoTE- 2 Average detection can be achieved with spectrum analyzers operated with a video ‘
bandwidth B4, << Besoi in order to achieve proper averaging based on thearepetition
frequency of the measured signal. For measurements based on a reduction o i ts
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bandwidth, ensure the scanning time is sufficiently long to allow the video filter to respond
correctly.

NOTE 2 For average (weighted) measurements in the linear mode, the result will correspond to the average level
of the measured signal. If the logarithmic mode is used, the result will correspond to the average of the logarithmic
values of the measured signal. Thus, for a square-wave signal taking alternatively the values 20 dB(uV) and
60 dB(unV), the level obtained in the logarithmic mode is 40 dB(nV), whereas in the linear mode, the level of
54,1 dB(nV) represents the true average value of the signal.

6.5.3 Variation with repetition frequency

The response to repetitive pulses of a measuring receiver equipped with a linear average
detector shall be such that, for a constant indication on the measuring receiver, the
relationship between amplitude and repetition frequency is in accordance with the following
rule:

A tolerance of +3 dB to —1 dB is allowed in the frequency ra J est useable
repetition frequency to a frequency equal to B3/2/ a i
considerations.

Tp is the pulse duration;
Ly is the pulse level in dB(uV);
T, is the duration of the notse(level;

Ly is noise level i

85 dB(nV) and the noise level Ly is 8dB(nV), T, = 1/B; =1 ps,

hen N~ 9 us. From this equation, Liggay = 15 7 dB(pV) In reality, logAv IS higher

NOTE 2 A tolerance is uhder consideration.

6.5.4 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 11. The
time constant is as defined in A.3.2. This can be accomplished by a meter-simulating network
following the envelope detector of the receiver. The peak reading may be taken, for example,
by continuous monitoring of the meter output using an A/D converter and a microprocessor,
as shown in Figure 10.
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E | Meter A )
nvelope »| Simulating - - Micro-
detector network D processor

IEC

Figure 10 — Block diagram of an average detector

For Band E, the meter time constant for the linear average detector is 100 ms. For the
logarithmic average detector, the requirement is under consideration.

It is deduced from the above requirement that an average measuring receiver shall yield the
maximum reading listed in Table 10 for a radio frequency sine-wave inpat signal modulated
with repeated rectangular pulses having the duration and period indicgted in\the table. A
tolerance of +1,0 dB is allowed for this requirement.

Table 10 — Maximum reading of average measuri
pulse-modulated sine-wave input in comparison
a continuous sine wave having the same am

modulation Ty=0,16s Tyw=0,1s

Duration =Ty, \)
0,353 (=-90d 0,353 (= -9,0 dB)
Period = 1,6 s
NOTE In Band E, this applies for the linear av age\iﬁ?éc\tor only. \ /

Repeated rectangular pulses for Band A/B receive/\ "\ Band.G/D receiver
VAN

5V (AV) Time s JEC

NOTE 1 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.

NOTE 2 The response to intermittent narrowband disturbances—may can also be defined for the logarithmic

average detector operating with a certain video bandwidth, for example, 10 Hz, and the maximum hold function of
the spectrum display.

Figure 11 — Screenshot showing response of the meter-simulating network
to an intermittent narrowband signal
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6.6 Selectivity

For receivers with a bandwidth of 200 Hz (for the frequency range 9 kHz to 150 kHz) or a
bandwidth of 9 kHz (for frequency range 0,15 MHz to 30 MHz) the overall selectivity shall be
within the limits shown in Figure 5 and 6, respectively. For receivers with a bandwidth of
120 kHz (for the frequency range 30 MHz to 1 000 MHz), the overall selectivity shall be within
the limits shown in Figure 7. For receivers having other bandwidths, Figures 5, 6 and 7
describe the shape only and the frequency axis shall be scaled accordingly. The curve
representing the overall selectivity of the measuring receiver reference bandwidth for Band E
shall lie within the limits of Figure 9.

The requirements of 4.5.2, 4.5.3 and 4.5.4 apply.

NOTE For the measurement of equipment that requires higher selectivity at the transii n 130 kHz and
150 kHz (for example, mains signaling equipment as defined in EN 50065-1 [18]2), a K| i ay be added
in front of the measuring receiver to achieve the following combined selectivity o i i
high-pass filter:

Frequency Relative(attenuatjon
kHz B
150 NN
146 6N\

145 (O RN )
E\STANEN
130 ( N U

The measuring receiver in conjunction
of this standard.

-pass filter should meet the requirements

6.7 Intermodulation effects i i screening

7 Measuring reg average detector for the frequency range

rms detecto epetition frequencies above a corner frequency f.) and the average
detector (for pulgse repetition frequencies below the corner frequency f), thus achieving a
pulse response cuxy€ with the following characteristics: 10 dB/decade above the corner
frequency and 20 dB/decade below the corner frequency.

Spectrum analyzers and FFT-based measuring instruments that meet the requirements of this
clause can be used for compliance measurements. For emission measurements, FFT-based
measuring instruments shall sample and evaluate the signal continuously during the
measurement time.

7.2 Input impedance

The input circuit of measuring receivers shall be unbalanced. For receiver control settings
within the CISPR indication range, the input impedance shall be nominally 50 Q with a VSWR
not to exceed the values in Table 11.

2 Figures in square brackets refer to the Bibliography. Documents
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Table 11 — VSWR requirements of input impedance

Frequency range RF Attenuation VSWR
dB

9 kHz to 1 GHz 0 2,0 to 1

9 kHz to 1 GHz 10 1,2 to 1

1 GHz to 18 GHz 0 3,0to1

1 GHz to 18 GHz 10 2,0to1

Symmetric input impedance in the frequency range 9 kHz to 30 MHz: to
measurements, a balanced input transformer is used. The preferred inp
frequency range 9 kHz to 150 kHz is 600 Q. This symmetric inpyt\| ce may be
incorporated either in the relevant symmetrical artificial network n couyple to the
receiver or optionally in the measuring receiver.

erm|t symmetrical

7.3 Fundamental characteristics
7.3.1 Bandwidth

The bandwidths shall lie within the values of Table 1

Table 12 — Bandwidth requirements for mtz&Gri\Fg r ce@rs wjith rms-average detector

Frequency range \_%dwidth
9 kHz to 150 kHz (Band A) / 200 Hz (Bg)
150 kHz to 30 MHz (Band B)  \ (" / 9KHz (B)
30 MHz to 1 oor(MQx\(B?ﬁis\s\}»q N L D 120 kHz (By)
1 GHz to 18RHZ and ) 1 MHz (Blmp)

NOTE The ¢ho in b |s defi Mhe impulse bandwidth of the measuring
receiyghwith\a tolera f+

7.3.2 Overloagd

Above the corperXreq fied below, the overload factor for circuits preceding the
detector at a ‘ ate of n Hz shall be 1,27(B5/n)"2, with B; in Hz. Below the
corner frec ‘ erload/factor at a pulse repetition rate of n Hz shall be above the

NOTE 1 “Corner ” is the pulse repetition frequency above which the rms-average detector behaves like
an rms detector and beteyw/which the rms-average detector has the slope of a linear average detector.

The minimum pulse repetition rate without overload shall conform to the values given in

Table 13.
Table 13 — Minimum pulse repetition rate without overload
Frequency range of Corner Minimum pulse Ratio peak/rms
measuring receiver frequency f_ repetition rate -average indications
kHz Hz dB
9 kHz to 150 kHz (Band A) 0,01 5 19
0,15 MHz to 30 MHz (Band B) 0,01 5 35,5
30 MHz to 1 000 MHz (Bands C and D) 0,1 31,6 40,6
1 GHz to 18 GHz (Band E) 1 316 40
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NOTE 2 With this type of detector it will not, in general, be possible to provide sufficient overload factor to
prevent non-linear operation of the instrument at very low pulse repetition rates for short pulses in Bands C/D and
E (the response to a short single pulse is only theoretically defined in these bands).

NOTE 3 Annex A describes the calculation for the overload factor for the rms detector. Annex B describes the
determination of the pulse generator spectrum. Annex C describes the accurate measurement of the output levels
of nanosecond pulse generators.

NOTE 4 For Band E, the test-may can be made with a pulse-modulated sine-wave signal, with an occupied
bandwidth of e.g. 2 MHz. E.6 gives the specification of an applicable test signal.

7.4 Sine-wave voltage accuracy

The accuracy of sine-wave voltage measurement shall be better than +2 dB (+2,5 dB above
1 GHz) when the receiver measures a sine-wave signal with a 50 esistive source
impedance.

7.5 Response to pulses

7.51 Construction details

NOTE Annexes B, C and E describe methods
use in testing the requirements of this clause.

7.5.2 Amplitude relatjenship

The response of the me
e.m.f. at a 50 Q sourc

tuneable frequengyof &
of tuning, be

frequency having an £

between the indi
Table 14.

When external preamplifiers are used, refer to Annex J for applicable requirements.

Table 14 — Relative pulse response of rms-average and
quasi-peak measuring receivers

Frequency range of Pulse repetition rate Ratio quasi-peak/rms
measuring receiver -average 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 20,1
NOTE The values in this table result from the nominal specification of the detector weighting functions.
Therefore, verification by a calibration laboratory is not required.
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7.5.3 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 above the corner frequency f; shall be in accordance with the following rule:

amplitude proportional to (repetition frequency)=1/2,
Below the corner frequency f, the relationship shall be in accordance with the following rule:

amplitude proportional to (repetition frequency)=1.

The response curve for a particular receiver shall lie between the limits i

Table 15 — Pulse response of rms-average measurin

Repetition Relative equivalent level of{uls}i{ B\
frequency

Band A Band B Band@i “Ban\gE
He N

100 k - - (200208 | \20¥2,0

10 k - - 9?0{1}:\ N0 £ 1,0
1000 - 0 (r;h& N /0 ((’e?» ) > 0 (ref.)

316 - }5\i 5 \Qio,5) +10+1,0
100 6+0,6 ->102N,0 +10 £ 1,0 (+20 + 2,0)

31,6 - 1 1,5 +20 £ 2,0

7.5.4

The response intexmittent, unsteady and drifting narrowband disturbances shall be such
that the measure 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, D and E. This can be accomplished
by the meter-simulating network (analog or digital) to which the rms values described in 7.5.1
are used as input.

It is deduced from the above requirement that an rms-average measuring receiver shall yield
the maximum reading listed in Table 9 for a radio frequency sine-wave input signal modulated
with repeated rectangular pulses having the duration and period indicated in Table 16. A
tolerance of +1,0 dB is allowed for this requirement.
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Table 16 — Maximum reading of rms-average measuring receivers for a
pulse-modulated sine-wave input in comparison with the response to
a continuous sine wave having the same amplitude

Repeated rectangular Band A/B receiver Band C/D/E receiver

pulses for modulation T, =0,16s T,=01s
Duration = T}, 0,398 (= -7,9 dB) 0,353 (= -9,0 dB)
Period = 1,6 s

NOTE The value for the Band A/B receiver can vary by about + 0,5 dB due to
varying overlapping of the 160 ms pulse duration with the 100 ms rms integration
time duration.

7.6 Selectivity
The selectivity curves for the rms-average weighting receiver s

Figures 5, 6 and 7, for Bands A, B, C and D. For the Band E recei
given in Figure 9.

The requirements of 4.5.2, 4.5.3 and 4.5.4 apply. For
under consideration.

7.7 Intermodulation effects, receiver noise,

For the frequency range below 1 GH
4.7 and 4.8.2 also apply for Band E.

For Band E, the following applies:

fundamental signal frem in i nder test, a filter shall be provided at the
input of the i i re adequate attenuation at the fundamental
frequency to ts of the receiver from overload and damage, and to
prevent the gerie - apd intermodulation signals.

NOTE 1 30dB a ati at the fundamental frequency of the equipment under test is normally
adequate.

NOTE 2 N f Yay be required to deal with more than one fundamental frequency.

Requirements creening effectiveness, i.e. the immunity to high ambient radiated

8 Measuring receivers for the frequency range 1 GHz to 18 GHz with amplitude
probability distribution (APD) measuring function

APD of disturbance is defined as the cumulative distribution of the “probability of time that the
amplitude of disturbance exceeds a specified level”.

APD can be measured at the output of the envelope detector or the succeeding circuits of an
RF measuring receiver or a spectrum analyzer. The amplitude of disturbance should be
expressed in terms of the corresponding field strength or voltage at the receiver input.
Usually, an APD measurement is carried out at a fixed frequency.

The APD measuring function will be an additional function of the measuring apparatus and
may be attached to, or incorporated in the measuring instrument.

The APD measuring function can be implemented using the following methods. One approach
uses comparators and counters (Figure G.1). The equipment determines the prolﬁﬂéﬁments
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exceeding a set of pre-assigned amplitude (i.e. voltage) levels. The number of levels equals
the number of comparators. Another possible method involves the use of an analog-to-digital
converter, a logic circuit, and memory (Figure G.2). The equipment can also provide the APD
figure for a set of pre-assigned amplitude levels. The number of levels depends on the
resolution of the analog-to-digital converter (e.g. 256 levels for an 8-bit converter).

APD measurements using the aforementioned function are applicable to products or product
families if their potential to cause interference to digital communication systems is to be
determined (see 4.7 of CISPR 16-3:2010/CISPR 16-3:2010/AMD1:2012, for background |
material on amplitude probability distribution, APD, specifications).

The following specifications apply to the APD measuring function. A rationale for these
specifications is provided in Annex G.

e Specifications
a) The dynamic range of the amplitude shall be greater than 60
b) The amplitude accuracy, including threshold level setting &

¢) The maximum measurable time of a disturbance sha

d) The minimum measurable probalility shall be
e) The APD measuring function<sha

f) The sampling rate

¢ Recommended specifi

g) Amplitude” resoly
measuringnequij

of discontinuous distufbances (clicks).

A ‘click’ has the following characteristics:

a) the QP amplitude exceeds the quasi-peak limit of continuous disturbance,

b) the duration is not longer than 200 ms, and

c) the spacing from a preceding or subsequent disturbance is equal to or more than 200 ms.
A series of short pulses shall be treated as a click when its duration, measured from

the start of the first to the end of the last pulse, is not longer than 200 ms and conditions a)
and c) are fulfilled.

The time parameters are determined from the signal that exceeds the IF reference level of the
measuring receiver.

NOTE 1 Definition and assessment of clicks are in compliance with CISPR 14-1.
Documents
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NOTE 2 Current analyzers are designed for use with a quasi-peak measuring receiver of the type that works with
a limited internal signal level. As a result, such analyzers may not interface correctly with all receivers.

9.2 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 %.

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.

b) The analyzer shall be equipped with a channel to assess the quasi-p
disturbance.

amplitude of a

c) The amplitude in the quasi-peak channel shall be measured 250\R
edge in the IF channel.

ast falling

d) The combination of both channels shall comply in all re
of 4.2.

equUirements

— the duration of the test in minutes;
— the click rate;

— the incidence of disturbances o
disturbance.

Figure 13 presents

Figure F.1 presents
performance{f}k
of CISPR 14-1:
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Test IEvaluation by
No. Test signal | the analyzer
I
I -
1 0,11ms/1 dB | 1 click
9,5 ms/1 dB I
2 | 1 click
Background: noise or CISPR pulses, 200 Hz: -2,5 dB (QP) I
190 ms/1 dB
3 click
Background: noise or CISPR pulses, 200 Hz: 2,5 dB (QP)
hexthanyclick
4 1333 ms/1dB /\
—
5 210 ms/1 dB meher than click
— | 00000 1
30 ms/5 dB 30 ms/5 dB I
6 I 180 ms I /\ /(> G | Other than click
30 ms/5 dB 30 ms/5 dB > \\\—J !
130 ms | ;
7 I I N\ . 1 click
30 ms/5 dB 30 ms§ dB w |
8 | 2 clicks
N\ |
| Other than click
9 fin. 21 pulses/0,11 ms/periodicity 10 ms/1 dB
—_ |
I
10 | 1 click
|
I
Band B: 1 034 ms/Band C: under consideration .
11 % | 2 clicks
I
190 ms/25 dB 30 ms/-2,5 dB/2 dB IF
12 - Band B: 1 166 ms/Band C: under consideration h 1 click

30 ms/-2,5dB/2 dB IF
IEC

Figure 13 — A graphical presentation of test signals used in the test of the analyzer for
the performance check against the definition of a click according to Table 14
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Table 17 — Disturbance analyzer performance test —
Test signals used for the check against the definition of a click (7 of 4)

Test signal parameters

1 2 3 4 5
aP gmotude of | ouraton
p of impulses f
. adjusted . N
° individually adjusted in the . Graphical presentation of
f relative to QP intermediate Separation the test signal measured
” frequency output | of impulses . in the IF-output and
) reference iodici E P
[ of the or periodicity valuation by the associated QP signal
indication of the the analyzer 9
measurement measurement (IF-output)
R receiver
receiver ms
4B ms

Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2

1 1 0,11 1 cIick<

TIE o 7~ § ciok
>
D

-
Q
>

32 1 1 click

Z

2

2,2s
4 1 1333b Other than
click
/ ™N
Aan| %
2s
Documents
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Table 17 (2 of 4)

CISPR 16-1-1:2015 RLV © IEC 2015

Test signal parameters
1 2 3 4 5
QP .amplltude of Duration
impulses - f
- of impulses
. adjusted . N . .
o individually adjusted in the . Graphical presentation of
z relative to QP intermediate Separation the test signal measured
I frequency output | of impulses . in the IF-output and
o reference f th or periodicit Evaluation by R :
= FETp ot the y the associated QP signal
indication of the measurement (IF-output) the ana'yzer lati h §
measurement ocoivor re a?lve. to t e reference
receiver ms indication of tht:,\
me ent receiver
dB ms
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2 A (\
5 1 210 Other than >
click (210 m
N
NN
X
\ AN
X ™
:
pidhs
O W et
)\/ 1s
6 5 5 30 30 1 Other.thaf
chick (240 ms)
\(\ % //._——-\\
Qs -
A \/\> 1s
7 5 x 30 W 130 1 click
/\\ >
Q X f\\\
Te
8 5 5 30 30 210 2 clicks
//’—\\
/
’FWWWWW
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Table 17 (3 of 4)

Test signal parameters
1 2 3 4 5
QP .amplitude of Duration
impulses fi §
- of impulses
. adjusted di din th i i
o individually adjusted in the . Graphical presentation of
z - intermediate Separation the test signal measured
- relative to QP fi | ?
0 frequency output Oof impuilses . in the IF-output and
@ reference or periodicity | Evaluation by - !
[ of the P y the associated QP signal
indication of the measurement (IF-output) the analyzer lati to th f
measurement bl relative to the reference
receiver ms indication of th(_e
ms me ent receiver
dB
Pulse 1 | Pulse 2 | Pulse 1 | Pulse 2
SN
9 1 0,11 Periodicity 10, Other than S
minimum 21
pulses
/\ Ty = W
t B
10| -25 25 30 30 |\ 2 Tolick”
\\)\/ g -
Q |
: /
A \/\ > 1s
11] 25 26 ¢ 190 W 1034¢ 2 clicks d
/\ > RN
Qx \ a
/ N
X / <
\/ ! ™~
~.
'ﬂ‘.l Wl "% o |
o . 2s
12 25 -2,5¢ 190 30 1166 ¢ 1 click
AN
\\
/ N
| N
|
™.
s ki
2s
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Table 17 (4 of 4)

a2 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.

b 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 j
peak threshold is not exceeded

ceeded byt the quasi-

€ The correspondent values for the frequency range above 30 MHz
revised after further investigations.

f The rise times of the pulses shall not be longer than 40 ps.

9.3 Test method for the validation of the perfarmance
9.3.1 Basic requirements

The disturbance analyzer is connected
convenient frequency.

and 3.

The pulsed CW s;

a) The CW signmal_is xonnected to the input of the measuring receiver used in conjunction
with the disturbahce analyzer. The amplitude of the CW signal is adjusted to bring the
meter indication to the reference (zero) point on the meter scale of the measuring receiver
equal to a value identical to the QP-limit for continuous disturbance. The receiver RF
sensitivity (attenuator) control is adjusted to a level above the receiver noise but below the
limit for continuous disturbance used as threshold in the IF channel. The corresponding
level of the CW signal at the IF output of the receiver constitutes the IF reference level.

b) The pulsed CW signal is connected to the input of the measuring receiver. For test
numbers 2 and 3, the signal from the CISPR pulse generator is added to the pulsed CW
signal. The parameters of the signal are given in Table 14. The amplitudes of the pulses
shown in column 1 of Table 14 are adjusted individually relative to the indication of the
limit (QP) for continuous disturbance used as threshold in the IF channel. The levels shall
be relative to the respective RF and IF reference levels established in the previous
paragraph.
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