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National foreword

This British Standard has been prepared by Subcommittee GEL/210/5
{formerly GEL/110/5) and is the Englich language version of EN 55020 : 1994
Electromagnetic immunity of broadcast receivers and associated equipment,
together with its corrigendum : January 19895, published by the Eurocpean
Committee for Electrotechnical Standardization (CENELEC) and is related to
CISPR Publication 20 : 1990 Limits and methods of megsurement of immunity
characteristics of sound and television broadeast receivers and associated
eguipment. Amendment No. 1 : 1996 implements the corrigendum of January
1996 to the English version of EN 55020 : 1995.

Attention is drawn to the provision whereby for products which complied with
the requirements of BS 905 ;: Part 2 : 1951 before 31 December 1996, as shown
by the manufacturer or by a certification body, this previous standard may
continue to apply for placing those products on the market untii 31 December
1998 after which date BS 905 : Part 2 : 1991 will be withdrawn. For new
products placed on the market after 31 December 1936, BS EN 55020 : 1995

applies.

Cross-references

Pablication referred to Corresponding Britiak Standard
EN 55022 : 1984 BS EN 55022 : 1085 Limits and methods of measurement
of radio disturbence characteristics f information
technology equipment
IEC 50 (161): 1980 BS 4727 Glossary of electrotachnical, power,
telecommuniocation, electronics, lighting and colour
terms
Part 1 Terms common to power, lelecommunications and
electronics
: Group 09 : 1991 Electromagnetic compaliibility
IEC B01-Z2 : 1991 BS EN 60801 Electromagnetic compatibility for
o industrial-process mecsurement and conirol equipmment
Part 2 @ 1993 Electromagnetic discharge requirernents
[EC 801-3 : 1984 BS 6667 Electromagnetic compatibility for
tndustrial-process measurement and control equipment
Part 3 : 1885 Method ¢f evaluating susceptibility W
radiated electromagnetic ensrypy '

Compliance with a British Standard does not of itself confer immunity from
legal obligations. :

@© BS? 1885
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This European Standard was approved by CENELEC on 199¢-10-04.
CENELEC members are bound to comply-with the CEN/CENELEC Internal
Regulations which stipulate the conditions for-giving this Europeéan Standard
the status of a nationel standard witheut any. a!tera!aon ,

Up-to-date lists and bibLographiecal: rEferem:es cancermng sugh- national
standards may be obtained on apphcatmn to. the Central Secretan L
CENELEC member.

This European Standard exists in threé ufﬁﬂal Versiong® "t’Englmh French,
German). A version in any other langusge made by translation under the
responsibility of a CENELEC member into its own language and notified to
the Central Secretariat has the same status as the official versions.

CENELEC maembers sare the national electrotechnical committees of Austria,
Belgium, Denmark, Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netheriands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.
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‘oreword Contents

his European Standard has been prepared by

ENELEC Sub-Corumittee 110A, EMC Products. Foreword

he first draft, which wis submitted to the Unique 1 Sc

peeptance Procedure (UAP) in October 1062, was ope

pproved by CENELEC as EN 55020 on 2 Normative references

D93-07-06. At the same time a draft amendment, g Objective

:bmit;tedtoUA.Pl.sprMinOctoberlﬂﬂZ,wu Definiti

pproved for inclusion in the European Standard. 4 m!b;ons

_second draft amendment, which grouped two 5 Description of locatlons
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Jbmitted to UAP in April 1893 and was approved 6.1 kﬂome ui@on A

y CENELEC ss amendment All on 1993-12-08. 6.1.1 Evaluation of audio quality

| further draft amendment (prAB), which was 6.1.2 Evsluation of picture quality

st submitted to UAP in June 1993 but fafled the o .

ote, was re-submitted to the formal vote in May 6.2 FPerfo criterion B

994, and wus approved. 6.3 Performance criterion C

'LC/SC 110A decided to combine all the drafts Into 7 Conditions during testing

single document, which was approved by 7.1 Mezsurement procedure for sudio
‘ENELEC a5 EN B5020 on 4 October 1994. assessment
he following dates were fixed: 7.2  Audio power-output measurement
Latest date of publication of an (dop) 7.3 Measurement procedure for video
fdentica) nations! standard 1995-12-31 assessment
Latest date of withdrawal of (dow) 8 Applicabllity
conflicting national standards 1998-12-31 @ Immunity requirements for the
od hich b : lied n antenna input connector
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he manufacturer or by a certification body, this of the VHF band II part of sound

revious standard may continue to apply for receivers and of satellite sound
lacing products on the market until 1998-12-31. receivers

br new products, placed on the market after

. i . 9.2 Requirements for input immunity to

996—124(11, f'.he stantia.rd EN 55.020 : 1994 applies. RF voltages (in differential mode)

m? ﬁ:ﬂsmted nmdup pa::d of the of television receivers and video

ml‘orruﬁ:lrle' are given for information only. In this :f:vmeq;ftm mer:;(gg;:ludmg satellite

tandard annexes e nom\lﬂ - -

he of this h: : b tin 8.3 Requirements for immunity to RF

ne with CENELEC Report R110-001 : 1983, Guide voltages (in common mode)

z. EMC standardization for product cormittess. 9.3.1 Limits of immunity to RF voltages
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1 Scope

1.1 This standard for immunity requirements
applies to television broadcast receivers, sound
broadcast receivers and associated equipment
intended for use in the residential, commercial and
light industrial environment.

1.2 Immunity requirements are given in the
frequency range 0 Hz to 400 GHz. Radio-frequency
tests outside the specified frequency bands or
‘concerning other phenomena than given in this
standard are not required.

2 Normative references

This European Standard incorporates by dated or
undated reference, provisions from other
publications. These normative references are cited
at the appropriate places in the text and the
publications are listed hercafter. For dated
references, subsequent amendments te or revisions
of any of these publications apply to this European
Standard only when incorporated in it by
amendment or revision. For undated references the
latest edition of the publication referred to applies.

European and International Standards

CISPR 16 : 1987 CISPR specification for radic
interference maa.sunng apparatus
and measuring methods

NOTE. CISFR 16-1, Specification for radio
disturbance and émmunify measuring
ayparatus and methods, Part 1: Radio
disturbance and tmmunily measuring
apparatus, was published by JEC in
August 1683, After Part 2 and Part 3 have
also been published, CISPR 16 : 1587 wil
be withdrawn.

EN 55022 : Limits and methods of

1994 measurement Qf radio
disturbance characteristics of
information technology
equipment (CISPR 22 : 1993)

IEC 50 (161} International Electrotechnical
VYocabulary (IEV), Chapter 161
Electromagnetic Compatibility

IEC 315-1 : Methods of measurement on radio

1988 * receivers for various classes of

emission Part I; General
comsiderations eand methads of
measurement, tncluding
audio-frequency measuremerds
(harmonized as

HD 560.1 81 : 1990}

IEC 801 Elsctromagnetic compatibility for
tndustrial-process measurement
and control equipment

IEC 801-2 : Fart 2: Electrostatic discharge

1991 requirements
(harmonized as
EN 60801-2 : 1993)

IEC 801-3 : fart 3: Radiated electrommagnetic

1984 Sield requirements
(harmonized as
HD 481.3 SI : 1987)

IEC 801-4 : FPart 4: Electrical fast

1988 transient/burst requireneents

Other publications

CCIR Measurement of audio-frequency

Recommendationnoise voltage level in sowend
468-4 : 1986 broadcasting

CCIR Nomenclature end descreption of
Recommendationcolour bar signals

471-1 : 1986

CCIR Methad for the subjective
Recommmendationassessment of the quality of
500-4 : 1990 television pictures

CCIR Report Characteristics qf television
624-4 : 1990 Ssystems

3 Objective

The objective of this standard is to defirie the
immunity test requirements for equipment defined
in the scope in relation to continvous and
transient, conducted and radiated disturbances
including electrostatic discharges.

These test requirements represent essential
electromagnetic immunity requirements.

Test requirements are specified for each port
considered.

NOTE 1. This standard does not specify electrical safety
requirements for equipment such as proteciion against electric
shocks, unsafe opergtion, insulation ¢eordination and related
dielectric tests.

NOTE 2. In special cases situatinns will arise where the level of
disturbances may exceed the levels specified in this standard
%.g- where a hand-held transmitter is used In proximity to an
equipment. In these instances special mitigation measures may
have to be employed,



4 Def'iiﬁtions

For the purposes of this standard, the deﬁmtmns s

contaified in JEC Publication 50 (161)

International Electrotechnical Vocabulary (IEV) o,

Chapter 161: Electromagnetic Compatibility, apply,
extended with the following specific definitions.

4.1 8
the reeepnon of sound broadcast and similar

servicey for terrestrial-, cable- and satellite
transxmssmns

NOTE. Iihr the purposes of this standard, the VHF band II
covers frequencun: from 87,6 MHz to 108 Mz,

4.2 Tel' vision receivers are appliances intended
for the reception of television broadcast and similar
services.for terrestrial-, cable- and satcllite
_transmissions.

" NOTE 1. ¥or the purposes of this standard, the following
frequeney bands are defined:

Band! " from 47 MHz 1o 68 MH2
Band [l from 374 MHz to 230 MHz
Band IV * from 470 MHz to 598 MHz
Band V. from 528 MHz to 862 MHz
S-bands - U.C,

HyperbaﬁdU.C.

In |‘:racht‘; not all television receivers are tunable over these
vomplele frequency ranges. On the other hand many telev

receivers gre tunable over additional channels, ED(ClUSIVEI}! used

in cable distribution netwiorks.

NGTE 2. Modular units which are part of sound or television
reccivirig systems, like tuners, frequency converters,
modulatars, ete. nre cunsidered to be sound or television
receivers respectively.

Tuners may e provided with a broadcast-satellite-recelving
stage and with demodulators, decoders, demultiplexers, D/A
converters, encoders {e.g. PAL encoders) ete.

Frequeney runveriers may be provided with a
broadcast:-satellite- receiving stage and with devices which
convert the signals tv other frequency bands.

Roceivérs, luners, or frequency converters may be tunable or
ray on!v be able tn reenive a fixed frequency.

4.3 A,:-SOCIated equipment is either intended to be
connected directly to sound or television receivers,
or Ln geénierate or to reproduce audio or visual
information. Excluded are information technology
equipment even if they are intended to he
connected to a television broadcast receiver. ¢ - -
Connections via the mains plug, local area netw 'k
or hoime network are considered to be mdlrect
connections.

NOTE. _;n_formaUOn technology equipment is defined in
EN 85022

d receivers are appliances intended for.
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4.4 Multifunction equipment are appliances in
wl'uch two or more functions are provided in the

“for instance television reception, radio
gital clock tape-recorder or disc piayer

A" nor exhé;u’sti%fé s"l‘lrv‘éy of receiver and associated
equipment types -(lnclugl-'ng@_the appropriate parts of

4 jmnlhfunatxbﬂ_gﬁuxpment)“lq shown in table 1.
4.5 A disturbance signal is an unwanted signal

which may degrade radio reception or cause
malfunction in equipment. An unwanted signal is a
radio freguency signal which simulates the
disturbance signal,

4.6 Immunity is the ability to maintain a specified

- performance when the equipment is subjected to

disturbance (unwanted) signals of specified levels.
NOTE., In this standard the specified performance is:
~ a specifind sound signal-to-interference ratio; and/or

- no greater than just perceptible degradation of the picture
when a wanted signal and an unwanrte d signal occur
simultaneously,
In the case of digital sound/data information (e.g. D2MAC) the
specified performance for the bit error rate (BER) and/or

. resldusl hit error rate (BEHR) ts under consideration.

a8 Irput immiikity is the immurnity from
unwianted signals presant 4t the antenna input
terminal, . .

Tom. c d._ucted voltages is the

4.6.2 Immuni ]
signal voltages present at

Ariunity frofi intwar

“thé audis dnd thains inpat terminals and audio

output terminals.

4.6.83 Immunity from conducted currents is the
immunity from unwanted signal ( common mode)
currents present in cables connected to the
equipment.

4.6.4 Immunity from radiated fields is the
immunity from unwanled electrornagnetic fields
present at the equipment.

4.7 Screening elfectiveness is the characteristic of
a coaxial connector terminal to attenuate the
transfer of external currents into internal voltages.

4.B Port; Particular interface of the specified
apparatus with the external electromagnetic
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Table 1. Survey (non exhaustive) of receiver and associated equipment types, including the
appropriate parts of multifunction equipment

compact disk players,
decoders, electronic

organs

Intended for mains powering | Battery Car radio Satellive
and portsble with externat powered
power connectlon facility portable,
withont
Witha Without a
connection connection external
facility for an | facility for L’::;e: tion ‘
external an external
facility (Car) {Savteliite)
antenna antenna (Portable)
Sound VHF band II (FM) FM radic ant.| FM radio | Portable Car radio FM | Sa.teliite
broadcast : _ radio radlio
TECCIVErs | 1w, MW, SW (AM) AM radio AM radio Car radio AM
(Radxo) ant.
Television broadcast receivers (TV) [TV ant. vV Portable TV Satellite TV
Associated| Video tape | With* Ass, video Fortable
equipment| equipment | {Tun) tun. ant. ass. video
(Ass) (recording [Without* | Ass. video
and/or
play-back)
i Audio tape equipment | Ass. audio Partable
ass. audio
Other, e.g. audia Ass, other Portable
amplifiers, record and ass. other

" Built-in television broadcast receiving facility.

AC/OC power input

Enclosure port

L oudspeaker

" Video
inpul/ output

Equipment

Rodio fraguency
input/output

Audio

input/output

Figure 1. Examples of ports

5 Description of locations
The environments encornpassed by this standard
ire residential, commmercial and light-industrial
.oeations, both indoor and outdoor. The following
ist, although not comprehensive, gives an
ndication of locations which are included:

- residential properties, e.g. houses, apartments,

ete.;

- retail outlets, e.g. shops, supermarkets, etc.;
~ business premises, e.g. offices, banks, etc.;

- areas of public entertainment, e.g. cinemas,
public bars, dance halls, etc,;

- outdoor locations, e.g. petrol stations, ¢ar
parks, amusement and sports centres, etc,
- light-industrial locations e.g. Wworkshops,
laboratories, service centres, etc. ;
Locat_ions which are characterized by being
supplied directly at low voltage from the public
mains are considered to be residential, commercial
or light industrial,



6 Performance criteria

6.1 Pérfirrmance criterion A
The equipment shall continue to operate as
intended during the test.

No charnige of actual operating state, for examplé -

change of channel, is allowed as a result of the
application of the test. ;
Multifuriction equipment shall for cach f unction
meet the relevant requirements,

E.‘.valuagwn is carried out for audio and video
functions.

6.1.1 Elmluatwn of audio quality

[nless: qtherwme specified in this standard, the
- criteriofi of compliance with the requu‘ement. isa
“-wanted tv unwanted audio signal ratio of = 40 dB

_at a wanted audio signal level of 50 mW.

For AM sound receivers the criterion is > 26 dB at
50 mW. However the criterion for the audio part of
TV receiversis = 40 dB.

Fur AM and FM car radios, the criterion is = 26 dB
at 500 mW.

6.1.2 Ex,aluation of picture qualily

In the evaluation of picture interference the ..
wanted test signal produces a standard picture (i
the case of video tape equipment on the screem-of
the test<TV-set) and the unwanted signal produ
a degradatmn of the picture. The degradation ‘inay:

pattern; disturbance of synchronization,
geometrical distortion, loss of picture contrast, of
colout, ete.

The eriterion of compliance with the requirement is
Jjust peréeptible degradation by observation of the
picture, - The screen shall be observed under normal
viewing conditions (brightness 15— 20 Lux), at a
viewing'distance of six times the height of the
screen. '

In thg:tase of video tape equipment the test
criteria relate to the picture, assessed on a
test-TV-set, which is connected to the video output
termirial of the equipment.

6.2 Performance criterion B

The équipment shall continue to operate as
interded after the test. No loss of function is
allowed .after the test when the apparatus is iged:
as mtended No change of actual operating stat
for example change of channel or stored data ‘and"
settings is allowed as a result of the apphcatmn uf
the test: Durmg the test, degradation of .
perfoimiance is allowed.

‘,thef;zpé'i\ 'gn of the contm]s

: Immumty ",',
~gpplieation of #-wanted: -test signal and an

“'The modulate Foutpy
“lipritts 60 1675 dB(uV) at.7
- Equipmerit under test with switchable or
~adjustable g
' High/]:uw-smtch) ‘shall Be tested in position High
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6.3 Performance eriterion C

of function is allowed, provided the
coverable or can be restored by

me‘rﬁs are performed by the

unwanted signal to the equipmenit under test.
These mgnals and methods of application are
specified in clause 14.

For the vision component of the wanted TV signal
the level refers to the RMS value of the carrier at
the peak of the modulation. The signal level refers
in all other cases Lo the RMS leve] of the
unmodulated carrier.

At transition frequencies the more stringent limit
shall apply.

The limit values specified for the input imimunity
correspond L0 8 nominal antenna Impedance of

" 75 Q. For receivers with nominal antenna
impedance other than 76 Q, these limit values and

.. the level of the wanted signals on the antenna
-.--_-termmal ate mOdlfIECif ‘according to the following

nula

,erhommal input 1mpedance

be in"a.number of forms, such as a superposed -* " *There shall be 80 % confidence that at least 80 %

of the series-pruduced appliances comply with
these limits.

If in the case of video tape (or similar) equipment,
the equiprnent under test has no active audio
and/or video output terminals in the relevant
operating mode the test-TV-set shall be connected
to the modulator output terminal. In this case the
sound criterion relates to the audio output terminal
of the test-TV-set if appropriate.

The picture quality is assessed as in subclause
6.1.2. The specification: of the test-TV-set is given
in annex A.

NOTE. The modulator of the equipment under test should be
tuned to the centre channel of its tuning range and the
test-TV-set tuned to this channel, Care should be taken that the
quu!ator ch

1at the antenna mput (e.g.

or highest gain respectively.
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7.1 Measurement procedure for audio
assessment
First the wanted test signal is applied to the
equipment under test. This produces a wanted
audio signal which is measured. The velume
control of the equipment under test or test set-up
is adjusted to set this audio signal at the required
level. The wanted audio signal is then removed by
switching off the modulation or the audio test
signal. .
The ‘unwanted' disturbance signal is applied in
addition and its frequency is swept through the
test range; its level is kept at the relevant limit
value.
The evaluation of the interference is made by
measuring the level of the unwanted output signal
and comparing this to the wanted output signal
level. '
NOTE. Concerning the measurement procedure for the eriterion
of sound interference of television receivers the frequency of
the unwanted signal is adjusted to the relevant values,
Concerning the measurement procedure for the
criterion of sound interference of video tape
equipment with automatic modulation contral the
modulation of the sound carriers of the wanted test
signal or the wanted audio test signal must not be
switched off continuously but switched off and on
at an appropriate low rate (e.g. 10 seconds off and
1 second on).
The equipment under test is considered to meet
the requirements if the level of the unwanted
audio signal does not at any time exceed the 40 dB
or 26 dB level below the wanted audio signal leve)
4s appropriate.
7.2 Andio power-output messurement
a) For equipment under test with audio power
output available through an external loudspeaker
connector, the levels of the wanted and the
unwanted audio signals are measured at the
external loudspeaker terminals across the joad
impedance specified by the manufacturer. See
figure 2a.
b) For equipment under test with no audio power
output, such as a radio tuner, tape or record
deck, an audio amplifier shall be provided and
connected to the audio output under test. Level
measurements are made at the output of the
amplifier. The volume control, if any, of the
equipment under test shall be set at the midway
position. See figure 2b.
The volume control of the audio amplifier
provided shall then be adjusted to obtain the
required level of the wanted audio signal. The
amplifier noise shall be at least 50 dB helaw the
level of the wanted signal. Care shall be taken to
ensure that the amplifier is not subjected to the
effects of the unwanted signal,
<) For equipment under test with audio power
output fed to a built-in loudspeaker having no
external loudspeaker conneciar, the andio signal
levels are measured by placing a small high

quality microphone (a directional type may be
required) close to the front of the built-in
loudspeaker under test. The microphone output
is fed through a screened cable (ferrite loaded as
required) to ah external amplifier;, filter and
audio voltimeter to measure the audio output
powers. See figure 2¢.

The microphone-audio voltmeter measurement
chain shall be calibruted by the use of a
loudspeaker of a type similar to the one in the
equipment under test, placed at the same
distance as that used in the measurement, and
supplied with a 1 kHz tone at the required levels,
For the measurement of input immunity, fiiter
FR shall be of a 16 kHz low-pass type (see annex
B). The audio frequency voltmeter shall be
provided with a weighting filter according to
CCIR Recommendation 468.

For the measurement of immunity from
conducted voltages, radiated fields and
conducted currents, filter ¥R shall be of a

0,6 kHz - 3 kHz band-pass type (see annex B).
The audio frequency voltmeter shall be applied
without weighting filter. '

7.3 Measurement procedure for video
assessment

The standard picture is a pattern consisting of
vertical colour bars in accordance with

CCIR Recommendation 471, 100/0/75/0 (see

figure Alb of the CCIR Recommendation).

First the wanted signal only is applied to the
equipment under test. The controls of the
equipment under test are set to obtain a picture of
normal brightness, contrast, znd colour saturation.
This is obtained with the following luminance
values:

black part of the test pattern 2 ed/m?2
magenta part of the test pattern 30 cd/m?
white part of the test pattern - 80 cd/m?.

NOTE. The luminance of the magenita bar shall be ser to

30 cd/m?. If this level canpot be reached, the luminance shall
be set us close as possible to 30 cd/m?, If a value different from
30 cd/m? I5 used, it shall be stated together with the results,
The unwanted signal is then applied in addition, its
frequency adjusted to the relevant values {an
accuracy of £ f;,./2 may be necessary)

(fiine = 16625 Hz, hor scan. freq.). The level of
the unwanted signal shall be maintained at the
relevant limit value at each frequency. The
equipment under test is considered to meet the
requirement if the conditions of 6.1.2 are met {see
CCIR Recommendation 500).

The degradation is more rapidly discerned and the
variation of results due to individua)s is reduced, if
the unwanteq signal is switched on and off at a
low rate {(about 0.5 Hz) during the test. This can be
done manually or automatically by an electronic
timer.
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1 2
Figure 2o

1 4

Figure 2b = -

[} o—-» j F—
1 7 5 [ 3 &
Figure 2 ¢

equipment under test
rated Joad impedance R, of the avdio output
filter, FR {see unnex B) low-pass or handpass
audio frequency valtmeter V

amplifier A .
rated load impedance R, of

the ampitfier putput

B

NS RN

microphane M

Figure 2. Andio power output measarement
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8 Applicability

Tests are applied at the relevant connectors and
enclosure port of the eguipment according to
clauses 9.1 to 9.3. Tests shall only be carried out
where the relevant port{s) or function exist. If
more than one specific function exists, for example
audio functions, then all these functions shall be
tested.

It may be determined from consideration of the
electrical characteristics and usage of a particular
equipment that some of the tests are inappropriate
and therefore unnecessary. In such a case it is-
required that the decision not to test and the
rationale leading to this decision shall be recorded
in the test report.

8.1 For battery powered:
- portable sound troadcast receivers;
- portable television broadcast receivers; and
other
- portable audio and video equipment; as well as
- video tape equipment; -
which have no external power connection facility,
immunity requirements are under consideration.

8.2 For:

- sound broadcast receivers;

- television broadcast receivers; and

- video tape equipment with built-in television

broadcast receiving facility; ‘
without a connection facility for an external
antenna, immunity requirements are under
consideration.

§.3 For sound broadeast receivers in the
long-wave, medium-wave and short-waves operation
mode, immunity requirements are restricted to
those in table 2: REF voltage common mode,

8.4 Input immunity requirements apply for the
VHF band 1 part of sound receivers (including car
radios), for AM sound receivers, for television
receivers and for video tape equipment.

Input immunity requirements for associated
equipment other than video tape equipment are
under consideration.

Multi-function equipment which performs one or
more of the functions included in this clause shall
meet the relevant requirements,

Table 2
Parameter Teat specification Test setop Applicability Performance criteria
RF voltage See clauses 9.1 andj See clause 14 FM radio ant. A
differential mode 9.2 {input immunity) | Car radio FM

Satellite radio

TV ant.

Satellite TV

Ass. video tun.

ant.

RF voltage See clause 9.3 See clause 15 FM radio ant. A
common mode Car radio FM

Satellite radio

TV ant.

Satellite TV

Asa. video tun.

ant.
AM radio ant,
. Car radio AM

Screening See clause 9.4 See clause 16 FM radio ant. A
effectiveness
Electrical fast Under ‘Under Under Under
transients censideration consideration consideration consideration
comrmmon mode
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9 Immunity requirements for the
antenna input connector

a1 Raquirements for input immunity to RF
voltages (in differential mode) of the VHF
band. H part of sound receivers and of satellite

sound receivers

Sound receivers with a VHF band II part shaﬂmeet

the sound criterion of subclause 6.1.1. They shall
be tested at a tuned frequency f, and subjected to
an unwanted signal of frequency f; and level g &S
specified in tables 3 and 4. Receivers with
mono/stereo facility shall be tested in stereo mode.

Table 3. Limits of input immunity from
unwanted signals outside the VHF band II
range (see also 14.1.2)

B OBV (75 )

Table 4. Limits of Input immunxnity from.
unwanted signals inside the VHF band II range
(See also 14.1.3)
e b ng {dBu V)] (75 0)
- . . 1 kHz FM dev. 40 kHz
: ’ Mﬂz MHz - _ mono stereo
{98 [9765and 98.5 85 85
S {9t 6and9sd 85 85
97.65 and 98.36 80 80
97.7 and 98.3 ' 72 72
97.75 and 98.25 63 63
97.8 and 98.2 59 58
97.85 and 98.15 57 47
97.9 and 88.1 53 32
97.926 and 98.075 49 20
97.93 and 98.05 4] 14 -
97.975 and 98.025 34 i4
98 29 20

- Satellite ssiind receivers

o 1 kHz AM at 8D ¥ depth
Mllz - | MHz menoe stereo
87.6 - | 66.2* 80 80
= |76.9 80 80
1871 80 80
© 872 80 80
187.26 80 80
187.30 72.4 69.2
. |87.35 64.8 58.4
£ ]8T.40 57.2 47.6
...|87.45 49.6 36.8
{8750 1420 26.0
107.9.1129.3"* |80 80
lusse 80 80
11084 B0 80
[ J1083 |80 80
| {o8.25 80 80
b [108.20 72.4 69.2
I [108.15 64.8 58.4
| Jis10 |72 47.6
.1 108.05 49.6 36.8
_f108.00  |42.0 26.0

" Only-applicable for receivers with the Jocal
{requenicy below the tuned freguency.

oscillator

OUnly applicable for receivers with the local oscillator

fregnency ahove the tuned frequency.

|+ Satellite-sound receivers shall meet the sound

criterion of §.1.1. The levels of the unwanted

signals are specified in table 8. See also 14.1.4.
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Figure 4. Limits of input immunity from unwanted signals inside the VHF band II range
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9.2 Requirements for input immunity to RF
voltages (in differential mode) of television
receivers and video tape equipment (including
satellite television receivers)

Television receivers and video tape equipment with
built-in television broadcast receiving facility in the
RF recording mode shall be tested at a tuned
television channe! N and subjected to an unwanted
signal in channel M, level nr, and of the following

types.
Unwanted signal types:

A an unmodulated signal at the picture carrier
frequency of the relevant channel M;

B: two unmedulated signals each at the level
as given in the table, one at the relevant
picture carrier frequency +0.5 MHz and
the other at the picture carrier frequency
-0,5 MHz,

C:  a modulated signal at the relevant sound
carrier frequency, 1 kHz FM at 30 kHz
deviation;

C shall be applied to receivers for countries
in which mono-sound television signals of
the systerns B and G can be received.

For television receivers for countries in
which also two-sound-channel-
television-signals of the systems Band G
with two frequency modulated sound
carriers can be received (even for
one-sound-channel-television-receivers):

Cl: a modulated signal at the relevant
frequency of the first sound carrier,

1 kHz FM at 30 kHz deviation; and

a modulated signal at the relevant
frequency of the second sound carrier,
1 kHz FM at 30 kHz deviation;

C1 and C2 are applied simultaneously.

D: a modulated signal at the relevant picture
carrier frequency, 1 kHz AM at B0 % depth;

E: a2 modulated signal 1 kHz AM at 80 %
depth.

C2:

For the purposes of this standard, a television
receiver shall meet the limits of tables 6, 6 and 7 as
appropriate for all channejs for which it is

designed.

For tests for conformity of appliances in series
production (see clause 21) a television receiver
shall be tested on one channel in each band for
which it is designed, using the channel N for which
the picture carrier frequency is nearest to the
following frequencies:

Channel N; in Band I nearest to 55 MHz

Channel Ny in Band IO nearest to 203 MHz
Channel N;, in Band IV nearest to 503 MHz
Channel N, in Band V nearest to 743 MHz

See note 1 in 4.2.

For system L, signal D is an amplitude modulated
signal at the relevant picture carrer frequency

1 kHz at 80 % depth. This signal is also used in a
second measurement for simulating the unwanted
signal at the sound carriéer frequency. In that case
the limits indicated in the table have to be reduced
by 5 dB.

For input immunity measurements on TV receivers

- equipped with a *fine tuning’ adjustment, easily

accessible to the user, readjustment of the receiver
oscillator is allowed (up to + 250 kHz) referred to
its nominal frequency, in order to minimize the
interference, while maintaining the guality of
picture and sound.
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M ;'ﬂr dB{uV) Unwanted srignal
N JaTtsn Freq. Type
in MHz
Ny | 89 26-30 E
Ny 104 26-30 E

Table 5. Limits of input immunity of television receivers for systems B, G and |
", M| ng [dB (V)] (75 Q) In channel M - Unwanted signal
N | [N-B N -1 N+1 t’_""’
N Vil 73 73 < A
- 61 61 = - = B
Nii 70 73 -= 73~ 70 68 C=C1
3.8t 70 - - 70 - 68 D
Ny - |- 7 77 80 68 - A
- 65 65 68 56 - B
T4 77 -z T - B0 - x 68 - x - C=~Cl
<167 M-y 7 -y 80 - y 68 — y - c2
_ T4 - - - - - D
N, 80 77 77 80 - - A
68 65 65 68 - - B
80 - x 77 - x 77T -z 80 - x 62 - C=Cl
80 - ¥ 77T -y 77 — ¥ 80 - ¥ 55 . - c2
- - - - {62 - D
< is the Telative level (dB) of the first sound carrier (mono sqund channel) with tetpect to the visian carrier;
¥ s the relative level (dB) of the second sound carrier (steser sound channel)- With réspect Lo'the Vision CRITIEY;
r = 13 and y - 20 for systems Band G; z - 10 for System, I o
NOTE. N * yu indicates the frequency of the picture carrier of the tuned television, chahnel, plus or minus m times the channe]
frequenicy bandwidih. The test signal shall be applied at this frequehcy If a Lmit valive i tabutated.
Table 6. Limits of input tmmunity of television | Satellite television receivers
receivers for system L S Sﬁ?eﬂit‘é’te}éﬁs‘iﬁﬁ”“f@téivﬁs shall meet the sound
' : criterion of 6.1.1 and the picture eriterion of 6.1.2.
| M| me [dB(V)) (76 ©) In channel M :iznw;?' **41  The levels of the unwanted signals are specified in
[N MsN-2N-1 N+ 1 M2N .2 (€0 table 8. See also 14.2.3. The wanted and
: o :J'H’ b unwanted signals are of the same type and have
[04 68 - - - the same modulation as described in
08 71 68 63 71 D subclause 14.2.2. The characteristics are:
25 |75 2|72 |75 D {  Al: Channel distance 38,36 MHz with a
55 76 72 72 75 D ! . deviation scnsitivity of 13,5 MHz/V and a
" For chgnne) N - 04, the vowanted signal shall only be dlspexsa.l of 0,6 MHz for MAC receivers,
applied in channel M « 02, A2: Channel distance 29,6 MHz with a deviation
L sensitivity of 16 MHz/V and a dispersal of
Table 7. Limits of input immunity of television ' 2 MHz for PAL receivers.
recei'f’ers for systems B, G, land L | A3: Channel distance 42 MHz with a deviation

sensitivity of 22 MHz/V and a dispersal of

2 MHz for MAG receivers able to receive

* . wide banid (33 MHz) signals. A3 type signal
i 8pplies also to SECAM receivers.

¢ Charinel distanee 50 MHz with a deviation
itivity of 22,6 MHz/V and a dispersal of
I' PAL féceivers able to receive this
NOTE. The deviation sensitivity Is defined for the zerc dB
point of the pre-emphasis nerwark.

Measurements with type A4 need not be carried
out if measurements with type A2 have been
performed.
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Table 8. Limits of input immunity of satellite receivers

. M| n, dB(uV) at 75 0 at channel M Wanted wnd cnwanted signal type
N N-2 N=-1 N+1 N+2
N min + 3 70 66 &6 70 Al or A2 or A3 or A4
N mid 70 66 66 70
N max - 3 70 66 66 70

N min: Lowest channel

of the receiver in the relevant band.

N mid: Middle channel of the receiver in the relevant band.
N max: Highest channel of the receiver in the relevant band.

8.3 Requirements for immunity to BF voltages
(in common mode)

The requirements for receivers, (including car
radios and AM receivers), multifunction equipment
and video tape equipment concerning the
immunity to RF voltages in common mode are
restricted to'the antenna terminals and to the
frequency range from 26 MHz to 30 MHz.

Requirements are applied to equipment operating
in the receiving mode. Requirements for other
terminals and for associated equipment are under
consideration.

9.3.1 Limits of immunity to RF voltages (in
common mode} of antenna terminals af
receivers and mult{function equipment
Receivers and multifunction equipment shall meet
the sound criterion of subclause 6.1.1 and the
picture criterion of subclause 6.1.2 as appropriate
for unwanted signals of frequencies and levels, as
specified in table 9, applied to the antenna
terminal.

Table 9. Limits of immunity to RF voltages (in
common mode) of antenna terminals

Frequency Level
MHz [0B(uV))] {e.m.1.)
126 - 30 126

NOTE. According to the measuring procedure the immunity
from conducted current is expressed by the e.m.f. level of the
uwnwanted signal generutor {figure 7 and flgure B).

9.3.2 Limits of immunity to RF voltages {in
common mode) of associated equipment

9.3.2.1 Video tape equipment

Video tape equipment with built in television
broadcast receiving facility in the RF-recording
mode shall meet the sound criterion of

subclause 6.1.1 at the audio output terminal of the
equipment and the picture criterion of

subclause 6.1.2 on a test-TV-set under the same
test conditions as described in subclause 9.3.1.

9.2.2.2 Other associated equipment
Under consideration.

9.4 Requirements for screening effectiveness

Requirements for screening effectiveness apply to
the coaxial antenna terminals, if any.

The screening effectiveness of the coaxial antenna
terminal of VHF band 1 sound receivers shall not
be less than 20 dB at 98,0 MHz.

Limits of screening effectiveness for TV receivers
and video tape equipment and satellite receivers
are under consideration.

HOTE. For television receivers and videotape equiprment with
bulit-in TV broadcast receiving facility in the RF recording
mode a provisional limit of 50 dB is recornmended, to gain
experience.

9,5 Requirements for immunity to electrical
fast transients )
Under consideration.
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10 Immunity requirements at loudspeaker and headphone output connector

Table 10
Parameter Test specification Performance criterin
RF voltage See subclause 18.2 A
diff: fnode
1 KHz, AMBO %
depth -
Satellite radio
Satellite TV
See note 1
Eleetrical fast Under Under Under consideration | Under
transients common | consideration consideration consideration
mode

Not applicable to AM sound receivers and car radios.
Not dpplicable to other associated equipment than video tape equipment.

NOTE-1. The requirements shall also not apply to the equipment functions in the interference frequenesy ranges listed in table 20,

i

11 Imm unity requirements for andio input and output connectors (excluding

loudspeaker and headphone)

mode

Pu:-"fﬁp_eter Test specification Test setup _. .:' APPqulbmW Performance criteris
‘RF voltage See subclause 13.2 | See ¢lause:18- - A
diff: mode e
1 KHz, AM B0 % b | .
v e o] ASSOCIated video
Satellite radiv
Satellite TV
e See note 1
Els:gtpcal fast Under Under Under consideration | Under
trarisients common | consideration consideration consideration

Not applicable to AM sound receivers and car radios.

NOTE 1. The requirements shall not apply to the equipment functions in the interference frequency rarges listed in table 20.

Not dpplicable to other associated equipment than video tape equipment.
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12 Immunity requirements for a.c. mains power connectors

Thble 12
Parameter Test specification . [ Test set-0p Applicabllity Performance criteria
RF voltage See subclause 18.2 | See clause 18 FM radio ant. A
common mode TV ant.
1 kHz, AM 80 % Ass. video tun.
depth ant.
Associated video
Satellite radio
Satellite TV
See note 1
Electrical fast Under - Under Under consideration | Under
transients common consideration consideration o consideration
mode _ _
NOTE 1. Tre requirements shall also not apply to the equipment functions in the interference frequency ranges listed in table 20.
Not applicable to AM sound receivers and car mdios.
Not applicabte to other associnted equipment than video tape equipment.

13 Immunity requirernents for the enclosure port

Table 13
Parameter Test spedﬂenlon Test set-up Applicability Perforrammce eriteris
Radio frequency See subclause Clauses 13.1 FM radio ant. A
electromagnetic field 13.1 and 19 TVant. |
1 kHZ, AM at 80 % depth Ass. video tun.
ant.
Associated video
Satellite radio
. Satellite TV
Electrostatic discharge Under Under Under Under
consideration consideration consideration consideration

13.1 Requirements for jmmuanity to ambient
electromagnetic fields

Requirements apply for immunity from radiated
ficlds for equipment providing audio, video, VHF
band 1l sound, and television functions.
Requirements for associated equipment other than
video tape equipment are under consideration.
NOTE. The inaccuracy of the messurements of radisted
disturbance (In general less then 5 dB) should be taken into
account in the evaluation of the measured values, The glven

limits are absolute values which may not be exceeded due to
the measurement inaccuracy.

13.1.1 Equipment with audio functions

For equipment with audio functions other than
related to broadcast reception, table 14 applies.

Table 14. Test specification for equipment with
audic functions

Frequency Level dB(uV/m)

MH=z
0.15 to 150

126




13.1.2 VHF band II sound broadcast recelvers

For equipment with a VHF band II sound broadcast
recepnon table 15 applies. :

Page 19
EN 55020 ; 1994

Table 16. Test specification for television

_recewers opemt.ing in the reception function

‘Ihblg 15 Limits of immunity to ambient
electromagnetic fields of VHF band I1
reception functions of sound receivers

Freti,gé_!tcy Level B
MHz, -, 4B(V/m)
0,15to 150 125
Except frequency bands:
(G = 0,5)t0(f + 0,5 101
o < 0,5)te (f, + 0,5) 109
(i = 0,6) to {fim + 0,6) 109
87,5 to 108! 109
y 'Ihe'"ﬁ}hed channel Under
= consideration

Level
dB(uV/m)
126
101
101
(fi- 2ty + 2Y 101
v ~D(i+ 2) in
47 - BY 109
87 - 108 125
108 - 144 109
144 - 160 125
Excluding the tuned channel

B 'I'he frequency range £7,5 to 108 MHz can be varied
depending on the use of the FM frequency band on a national
basig,

H

“gign * + ' applies when f, > f;

wsign ‘- applies when f, < f;

* For systems B, G and 1.

** For gystem L.

S for Fo and . are defined as:
1 is the sound intermediste frequency;
Jy is the vision intermediate frequency;
J, is the intercarrier sound frequency;
j; is the. m!aur sub—camer fn:quency

NO'[E’.’."

ﬁ S intermediate frequency (=10,7 MHz) _ . |
f( t A local oscillator frequency )

f j;  2f, image {requency

S - tuned frequency

Wheyé:

13.I;§;T;Tblevisian broadcast receivers

For eqdipment with a broadcast television receiver
function, table 16 applies.

Receivers and multifunction equipment operating
in the monitor mode shall also meet the
requirement of 125 dB(pV/m) in the frequency
range 150 kHz to 150 MHz. For the frequency
range_ﬂ 4 1,5 MHz the limit of 101 dB{(uV/m)
applies,

e Lable 1 fereqmpment with built in television
broadceast receiving facility in the RF-recording
mode;

- table 14 for all equipment in the video
recording mode (except for /. * 1,6 MHz, for
which the limit 101 dB(gV/m) applies);

- table 17 for ali equipment in the playback
mode,

Table 17, Test specification for video tape
equipment in the playback mode
Frequency level

MHz dB(uV/m)

0,16 to 2,6 | 125
2,504,285 120
4,25 to 6;2’-’5‘_:%?;:__.- s 115

XV R = 120

125
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13.1.5 Associated equipment (except.video tape -
equipment)

Under consideration.

13.2 Requirements for Immunity to RF voltages

Requirements apply for the immunity to RF
voltages of mains input, audio output and input
terminals of receivers (except AM sound receivers
and car radios), multifunction equipment and vidco
tape equipment.

Requirements for associated equipment other than
video tape equipment are under consideration.

18.2.1 Limits of immunity to RF voltages of
receivers and multifunction equipment

13.2.1.1 Limits of tmmunity to RF voltages of
mains supply terminals and loudspecker and
headphoné terminals

Receivers and multifunction equipment shall meet,
except as stated in subclause 18.2.1.3, for each
function, the sound criterion of subclause 6.1.1
and the picture criterion of subclause 6.1.2 as
appropriate. They shall be tested using unwanted
signals of frequencies and levels specified in

table 18, applied to the mains and loudspeaker and
headphone terminals.

18.2.1.2 Limits.of immunity to BF voltages of
audio inpul and output terminals {except
loudspeaker and hendphone terminals)

Receivers and multifunction equipment shall meet,
except as stated in subclause 13.2.1.3, for each
function, the sound criterion of subclanse 6.1.1
and the picture criterion of subclause 6.1.2 as
appropriate. They shall be tested using unwanted
signals of frequencies and levels specified in

table 19, applied to the corresponding terminal.

13.2.1.3 Exceptions to the limits

The requirements in subclauses 13.2.1.1

and 13.2.1.2 shall not apply for television receivers
and associated equipment in the frequency range
Jo * 1,6 MHz, in which f; is the colour subcarrier
frequency. The requirements in subclause 13.2.1.1
and 13.2.1.2 shall also not apply to the egquipment
functions in the interference frequency ranges
listed in table 20. .

13.3 Requirements for immunity te electrostatic
discharge

Under consideration.

Table 18. Limits of immunity to RF voltages of mains, londspeaker and headphoune terminals

Frequency 0,16 - 30 30 - 100 100 —~ 150

MHz .

Level [dB{(pV)] 130 120 120 — 110 decreasing linearly with the logarithm
(e.m.[.} of the frequency

loudspeaker and headphone terminals)

Table 19. Limits of immunity to BF voltages of andio input and output terminals (except

Frequency Level

MHz {dB{pV})] {e.m.L}

0,16 tc 1,6 BO - 90 increasing linearly with the logarithm of the frequency
1,6 to 20 980 - 120 increasing linearly with the logarithm of the frequency
20 to 100 120

100 to 150 120 - 110 decreasing lincarly with the logarithm of the frequency

reception functions

Table 20. Additiona) unwanted signal frequencies to be excluded in tests on sound and television

Freguency range

(for system L)

Function

The tuned channel in al) cases, plos

the if channet other frequencies
FM sound receivers fi ¥ 0,6 MHz none
Television receivers fi-2MHztofy + 2 MHz f3 £ 0,5 MH=

(for systems B, G and I)
fv - 2MHztof; + 2 MHz

i 1s the sound intermediate frequency;
£, is the vislon intermediate frequency;
Ji 1s the intercarrier sound frequency.




14 Measurement of input immunity
141, Nfeasurement of sound recejvers

For these measurements, the wanted and the -
unwanted signal frequencies shall be adjusted with
an accuracy of 1 kHz. w

14 1 ::Measun'ng set-up

Theméasuring set-up is shown in figure 5. The
unwanted signal generator (1) and the wanted
signal generator (2} are interconnected by means of
the coupling network (6). To avoid mutual
interférence between the two generators the
couplihg loss can be increased with the
attenyators (7). The output of the coupling
network, the source impedance of which shail be
75 €}, shall be matched to the antenna terminal of
'~ the quipment under test by the network (8), if
necessary. The audio output power is measured
according to subclauses 7.1 and 7.2.

14.1.2 Measurement with umpanted signals
outside the VHF band II range .

The-wanted input signal at the antenna terminal =
shail be at a level of 60 dB(uV) referred to 75{3 =~
(see clause 7), frequency modulated with 1 kHz at -

a frequency deviation of 40 kHz. Forthe = .

measyrement of receivers in the stereo mode the =+,

warnited signal shall have additionally a 19 kHz pilot
tone ‘with a frequency deviation of 7.5 kHz.
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The unwanted signal shall be amplitude modulated

with 1 kHzat 80 % dept.h.

' Measuremenits shall be made according to
subclause 7.1 at the wanted signal frequencies and

& unwan 8 signal fréquencies given in table 3.
.3 Meastipériient u

ent with unwanted signalis
“band U range

put signal at the antenna terminal
level of 60 dB(uV) referred to 75 Q
(see clause 7), frequency modulated with 1000 Hz
at a frequency deviation of 75 kHz (40 kHz for car
radios). For the measurement of recejvers in the
stereo maode the wanted signal shall have
additionally a 19 kHz pilot tone with a frequency
deviation of 7.5 kHz.

The unwanted signal shall be frequency modulated
with 1 kHz at a frequency deviation of 40 kHz.

Measurements shall be made according to subclause
7.1 at the wantead signal frequency and the
unwanted signal frequencies given in table 4.

N

2t

-

»
2

7

. Unwanted signal generator G1
. Wanted signal generatar G2
+ Load resistor B,

T e T3 DN e

+ Audio freguency voltmeter {with we

(=23

. Coupling network
. Attenuators

0 @ =3

. Equipment under test
(2,
Figure 5. Measuring set u
broadcast receivers

p for

Low pass filter (see annexX B} = 77

CCIR Recommendation 468y e

ting netpre

. Matching and/or balancmgnetwq:k ) e .

4 and b may be replaced by flgure 2b or Zc if appropriate)

input immunity measurement of sound
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14.1.4 Measurement of satellite sound receivers
For satellite sound receivers the measuring set-up is
the same as in figure 5 with the wanted signal
supplied by the generator G2 in channel N for
which the receiver is designed, modulated with a

1 KHz tone. In the case of digital sateilite radio the
wanted signal supplied by the generator G2 in
channel N is a @QPSK (quadrature phase shift keyed)
signal to provide a 1 kHz audio tone at the output
of one of the audio channelsasa reference signal.

The level of the wanted signal at the terminals for
the 1st satellite IF band shall be 60 dB(nV) at

75 0.

Measurements shall be made with the wanted
signal at the frequencies given in column N of
table 8, the unwanted signals in the channels listed
in column M of table B.

Only the signal type shall be used for which the
receiver is designed.

NOTE. In the case of digital sound/data information

(e.g. D2-MAC) the specific performance for the bit emror rate
(RER) and/or residual bit ertor rate (BERp) is under
consideraton.

14.2 Measurement of television receivers and

video tape equipment

14.2.1 Measuring set-up

The measuring set-up is shown in figure 6. The
principle of operation is sirnilar to the measuring
set-up of figure b and the remarks in

subclause 14.1.1 apply. The low-pass filter (10} is
added to prevent influence of the measuring results
by harmenics of the unwanted signal generators.

14.2.2 Measuring procedure

The wanted input signal at the anterna terminal
shall be 2 standard television signal with the
picture carrier level of 70 dB(pV) referred to 76 Q
within the VHF range or 74 dB(uV) referred to .
75 Q within the UHF range. The picture
modulation shall be a vertical colour bar pattem,
For systems B, G and I the sound carrier is
frequency medulated with 1 kHz at a frequency
deviation of 30 kHz. For system L the sound carrier
is amplitude medulated with 1 kHz at 54 % depth.
The sound cartier level is 70 -~ z dB(pV) within
the VHF range or 74 — = dB(pV} within the UHF
range where x = 13 for systems B and G and

z = 10 for systems I and L.

For the measurement of television receivers and
video tape equipment for countries in which also
two-sound-channel-television-signals of the systems
B and G with two frequency modulated sound
carriers can be received, (even for
one-sound-channel-equipment) the wanted input
signal shall be a two-sound-channel-signal. The
second sound carrier with the level 70 - ¥ dB(uV)
or 74 — y dB(pV) with ¥ = 20 dB, is also
frequency modulated with 1 kHz at a frequency
deviation of 30 kHz and additionally with the
54,6875 kHz pilot-tone with the identification for
two independent sound channels at a frequency
deviation of 2,6 kHz.

The unwanted signals shall be as described in
subclause 9.2,

Measurements shall be made according to
subclauses 7.1 and 7.3 at the wanted signal
frequencies and the unwanted signal frequencies
given in tables 5, 6 and 7.

14.2.3 Measurement of satellite television
receivers

For television satellite receivers the measuring set-
up is the same as shown in figure 6, but the signal
generators G1 and G2 are both frequency
modulated with a colour bar signal as specified in
7.3. ' )

The level of the wanted signal at the terminals for
the lst satellite IF band shall be 60 dB{(uV) at

75 Q.

Measurements shall be made with the wanted
signal at the frequencies given in column N of
table B, the unwanted signals in the channels listed
in column M of table 8.

Only the signal type shall be used for which the
receiver is designed. )

15 Measurement of immunity to BF

voltage (common mode)

NCTE. The current requirement in this standard is Himited w
tests on antenna input leads and at 26 - 30 MIlz interference
frequency range only. The method, however, can be used to
test other leads and other frequencies.

The general principle of the measurement is
illustrated in figure 7. The effects of interference
signals induced onto a lead of an equipment in an
actual situation are simulated by the injection of an
unwanted signal current on the lead through a
suitabie coupling unit. In the case of unshielded
leads the unwanted current is injected in common
mode onto the conductors. In the case of coaxial or
shielded cables the unwanted current is injected
onto the outer conductor or the shield of the cable.
The current flows through the equipment under
test returning to the generator through the earth
capacitance of the equipment under test and
through the load impedances of the other terminal
provided by coupling units.

16.1 Coupling units

The coupling units contain RF chokes and resistive
networks for the injection of unwanted signal
currents: The impedance of the unwanted signal
voltage source and the load impedances are
standardized at 150 £ and the coupling units are
designed to provide this impedance. They also
permit the passage of the wanted test signal, other
signals, and mains supply.

Four types of coupling units have been found to be
required to provide for frequency, connector, and
cable variations. Constructional details and
performance checks of coupling units are contained
in annex C.
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Unwanted signal generators G1
Wanted signal generator G2

Load resistor o
Low pass filter (see annex

Audio frequency voltmeter (with weig}mng network a&ordmg to
CCIR Recommendation 468) . : . . :

Coupling networks
Attenuators
Matching and/or balancing network
Equipment under test*!

10.  Low-pass filter’’

Ll L o

L

*)H video tape equipment then In connection with the test-TV-set.

Mo prevent influence of the measuring results by harmonics of the unwanted signal
generator, the cut-off frequency of the filter shall be specified depending on the
adequate unwanted signal frequencies.

(3, 4 and 5 may be replaced by figure 2b or 2¢ if appropriale or in the case of video
tape equipment under test connected to the audio output terminal of the
test-TV-set).

Figure 6. Measuring set-up for input immunity measurement of
television receivers and video tape equipment
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2
L: isolating inductance
Ciy and (52: capacitors with low RF impedance (if the ac-dc conditions allow, these capacitors
should be replaced by a direct connection)
I interference current
R, + R - 1500
1: Equipment under test
2: Wanted signal generator
3: Unwanted RF signal generator
4: Connecting cable
5: Metal plate
6: Coaxial cable, rwisted pair or muiti-lead cable (screened)
7: Other cables for mains, loudspeakers, etc., each terminated with a coupling unit (150 Q)
Figure 7. General principle of the current injection method

15.2 Measurement set-up

The equipment under test is placed 0,1 m above a
metallic ground plane of dimensions 2 m by 1 m,
The coupling units are inserted into the various
cables respectively. The cables linking the coupling

units to the equipment under test shall be as short .

as possible, in particular the lead to the antenna
input of the equipment under test shall be not
longer than 0,3 m.

The mains lead, if not cut, shall be bundled to gwe
a length of less than 0,3 m. The distance between
the leads and the gmund plane shallbe .

30 to 50 mm. The mains lead shall be fixed in a
well defined layout which shall be recorded with
the test results.

The maximum number of coupling units used in a
test shall be six. In the case of equipment under
test with more than six terminals, coupling units
shall be used for at least one of each type of
terminals, if present, as follows: RF input, mains,
two loudspeaker outputs (if stereo) video input and
audio input with the lowest specified input level.

15.3 Measurement circuit
The measurement circuit is given in figure 8.

The wanted radio or television signal including the
sound part is supplied by generator G1, followed by
a channel filter Fe and an attenuator TS.

The unwanted signal current is supplied by
generator G2, followed by switch S1,

attenuator T1, wide-band amplifier Am, low-pass
filter F and attenuator T2. For immunity tests an
receivers or video tape equipment in frequency
ranges other than the reception bands, a low-pass
filter F is required to attenuate the harmomics of
the unwanted signal source which could otherwise
interfere directly with the IF and RF chanmels of
the equipment under test. For the same re ason the
power amplifier Am is, if necessary, placed in a
shielded (Sh) box to prevent direct radiation.

NOTE. Annex C describes the performance requirement of the
low-pass filter F.

Attenuator T2 (6 to 10 dB) provides a matched

50 © load to the power amplifier output and
defines the source impedance.
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Equipment under test

Metal plate,Z2m x I mP

Generator of wanted signal G1
Generator of unwanted signal G2...
Channel filter Fc S
Attenuators T1, T2, T3~

Switch S1

Amplifier Am

Shielded box Sh

Low pass filter F

Audio frequency voltmeter V

Bandpass filter FR (see annex B)
Loudspeaker connectors Lp

14:  Coupling units M, L, Sr, A (see annex C)
Figure B. Measurement principle for the immunity from
conducted currents
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If an equipment under test requires another
apparatus in order to function properly, that
additional apparatus shall be considered as part of
the measuring equipment and precautions shall be
taken to ensure that the additional apparatus is not
subject to the unwanted signal. These precautions
may include additional earthing of coaxial shields,
shielding, and insertion of RF filters on, or
application of ferrite rings to, the connecting
cables. :

Ground terminals of equipment under test shall be
connected to the ground plane through a 150 Q
resistor.

The audio output power levels shall be measured
according to subclause 7.2.

15.4 Measurement procedure
The wanted AM radio signal shall be at a level of
46 dB(pV), referred to 75 2, amplitude modulated
with 1 kHz at 30 % depth at the frequencies
250 kHz for LW band, 1 MHz for MW band and
16 MHz for SW band.
The wanted FM radio signal shall be tuned at
98,0 MHz and shall be at a level of 44 dB(pV)
referred to 75 02, frequency modulated with 1 kHz,
22,5 kHz deviation.
The wanted television signal shall be at a picture
carrier level of 70 dB{(uV) referred to 75 Q
modulated with a vertical colour bar pattern:
- at the picture carrier frequency in the lowest
of the channels N;, Nj;i, Nijy and Ny available in
the equipment under test for systems B, G and I
as appropriate;
- at the picture carrier frequency in the lowest
of the channels 04, 08, 25, 65 available in the
equipment under test for system L as
appropriate.
For systems B, G and I the sound carrier is
frequency modulated with 1 kHz at a frequency
deviation of 30 kHz. For system L the sound
carrier is amplitude modulated with 1 kHz at
54 % depth. The sound carrier level is
70 — x dB(uV) where x = 13 for systems B and
G and x = 10 for systems I and L.
The unwanted signal is amplitude modulated at
1 kHz at 80 % depth. Measurements shall be
carried out according to subclauses 7.2 and 7.3.

16 Measurement of screening
effectiveness

The screening effectivencss of the antenina
terminal of a television receiver is given by its
immunity to the in-channel disturbance signal,
injected into the screen of the antenna coaxial
cable. - :

16.1 Measuring set-up for television receivers
The measuring set-up is shown in figure 9.

The television receiver under test is placed on a
non-metallic table, the height of which shall be
0,8 m. At the side of the receiver antenna
terminal, 2 non-metallic table 4 m long shall be
placed at the same height to provide for movement
of the absorbing clamp. An RF signal generator,
coaxial transfer switch and variable attenuator are
placed on a third table.

The pattern generator is connected via the signal
combiner, to the antenna terminals of the
television receiver by a measurement cable (a high-
grade coaxial cable) with 2 high-grade connector.
The measurement cable is positioned in a straight
line. The height of the television receiver shall be
adjusted as necessary to bring the antenna
terminals to the correct position. The characteristic
impedance of the measurement cable shall have
the same value as the nominal impedance of the
television receiver. If the output impedance of the
pattern generator, signal combiner and/or
measurement cable are different, they shall be
matched to each other by means of matching
networks.

The absorbing clamp is placed around the
measurement cable with its coupling transformer
towards the television receiver. It shall be suitable
for use at the test frequency as specified in CISPR
Publication 16.

The disturbance signal generator shall be connected
to the coaxial transfer switch which in turn is
connected to either the absorbing clamp, or the
receiver under test via the variable attenuator,
matching network, signal combiner and
measurement cable. A load having the same
impedance as the disturbance generator and
absorbing clamp shall be connected to the coaxial
transfer switch to terminate the non-selected
disturbance signal path.

All reflecting or absorbing objects shall not be
closer than 0,8 m to the measuring set-up.

The quality of the measurement cable and its
connector shall be checked by using the measuring
set-up shown in figure 8. The television receiver
under test shall be replaced by a selective
voltmeter and the pattern generator by a screened
matched load. The disturbance signal generator
shall be connected via the coaxial transfer switch
to the absorbing clamp.



Let S, be the value determined by the formula:
S.= Uy - A - U[dB| -
where:

Us' " is the output level of the generator
(GBI
A", is the insertion loss of the clamp [dB};

U is the maximum voltage measured by the
" . selective voltmeter when moving the clamp
. [dBV)).

Thé ghality of the measurement cable and its
coniector is considered satisfactory if, at all
frequencies, S is 10 dB greater than the immunity
limit 'specified for the receiver under test.

~_ 16.2 Measurement procedure for television
7 re¢eéivers
" Measurements shall be carried out at the frequency
of the centre channel of each television band
available in the receiver under test (as for the
interrial immunity measurements, see 9.2).

The television receiver is fed by a pattern
gerierator providing a signal level of 70 dB(pV) at
the antenna terminals, and shall be tuned and
adjusted to produce a normal picture successively
in channel Nj, Nj;, Niy and Ny (channel 04, 08, 256
and'55 for system L). An unmodulated disturbance
-signal, 1 MHz from the vision carrier and inside the
watited channel, shall be injected via the coaxial
transfer switch and absorbing clamp. '

Thé interference can either be observed at the
television receiver screen or, in case the receiver
hasa video output connector, measured at this
conpector with a selective measuring instrument,
e.g; 4 spectrum analyzer tuncd to the 1 MHz
interfering video component.

In case the interference is observed at the screen,
the disturbance signal frequency shall be adjusted
within the range of * 8 kHz for maximum
interference and the level shall be adjusted to
produce a just perceptible degradation of the
picture quality.

In case the interference is measured, the
disturbance signal level shall be adjusted to provide
a cofivenient level of the interfering video
component, e.g. 20 dB below the black to white
level:

NOTE: When connecting a measuring instrument to the fdes

output of the receiver under test, it may be necessary to apply
suitable ferrite rings to this connection or to make use of an
ogtica,l connection with suitable adaptors.

Starting from a position close to the antenna
termninals of the television receiver, the absorbing
clamp shall be moved along the measurement cable
to the position of the first maximum of
interference.
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The variable attenuator shall e adjusted so that
the picture degradation or the measured interfering
video component remains constant when the
coaxial transfer switch is operated.

- he sereening effectiveness Se is given by the

formula:
: SE?A@-"'Ac—A[dB]
_Where:
A, is the setting of the variable attenuator

(dB); :
is the insertion loss of the signal combiner
and matching network [dB};

A is the insertion loss of the absorbing clamp
[dB].

Ae

NOTE. The immunity test performed with the current injection
method may not be sufficient to assess the total immunity to
radiated flelds of the combination of the measurement cable, its
connector and television receiver. Herce it may be necessary to
perform an additional test of the totad immunity to ambient
fields of the above mentioned combination.

10 - "

Pattern generator

Signal combiner

Measurement cable

Absorbing clamp; *: coupling transformer
High-grede connector

Receiver under test

Matching load

Coaxial transfer switch

® W ~) DN A WD e
i A A R LR T

Disturbance generator

10:  Matching network

.11:  Variable attenuator

Figure 9. Measuring set-up for the

screening effectiveness of the antenna
terminals of a television receiver
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16.3 Measuring set-up for VHF band II receivers
The measuring setup is shown in figure 9A.

The equipment under test is placed on a
non-metallic table T1 of height 0,8 to 1,0 m. At the
side of the antenna input terminal of the
equipment under test, a non-metallic table T2 of
length 4 m shall be placed at the same height to
provide for movement of the measuring device, an
absorbing clamp Cp. An RF signal generator G is
placed on a thirg table T3.

The signal generator G is connected to the antenna
input terminal of the equipment under test bya
high-grade coaxial cable Ca using a high-grade
connector Con. The height of the equipment under
test shall be adjusted as necessary to bring the
antenna input terminal to the correct position. The
charsacteristic impedance of the coaxial cable shall
be the same value as the nominal input impedance
of the antenna input of the equipment under test.
The source impedance of the generator, if
different, shall be matched to the impedance of the
coaxial cable through a matching network Mn.

The absorbing clamp Cp is placed around the cable
with its coupling transformer towards the
equipment under test. The absorbing clarnp shall
be suitable for use at the test frequency as
specified in the relevant clause of CISPR
Publication 16. The output from the clamp shail be
measured using a calibrated measuring receiver.
All reflecting or absorbing objects shall be no
nearer than 0,8 m to the measuring set-up.

The quality of the coaxial cable and the connector
is tested as follows. The equipment under test is
replaced by a matched termination to the cable. A
measurement is made according to the procedure
in the following subclanse. The measured value §
shall be at least 30 dB at 98,0 MHz.

16.4 Measurement procedure for VHF band It
receivers

The equipment under test is connected to the
generator G, but not connected to the mains
supply. The signal from the generator is at the test
frequency and unmodulated. It is adjusted to a
sufficiently high level according to the sensitivity
of the measuring receiver used. Let this level be
P, [dB(pW]].

Starting from a position adjacent to the antenna
terminal of the equipment under test, the
absorbing clamp is moved along the coaxial cable to
the position of the first maximum of the signal.
'The power dissipated in the measuring receiver is
in this situation P, [dB(pW)]. The insertion loss
(attenuation} of the clamp is a4, [dB] and the
correction for the clamp calibration is ay [dB].

0,68-1,0m

S

&m

T A A A AT A

LSS

Signal generstor G
Matching network Mn
High-grade coaxial cable Ca

Te measuring receiver
High grade connector Con
Equipment under test
Non-metallic table T}
Non-metalllc table T2

10: Table T3

O DS O A 2N

Absorbing clamp Cp; *: Coupling transformer

Figure 9A. Measuring set-up for the screening effectiveness of the
gntenna terminals of VHF band Il receivers




The ECréening effectiveness is given by the
formula;
Py [dB(pW)] - P, [dB(pW)] -
ay [dB] - ay [dB]
= P [dB(pW)] -
N2 [p.V] ]

1018 (18 1w
ak'[dB] - ag [dB]
Ne('i‘i‘V”) is the reading of the measuring receiver;
Re Is the impedance of the measuring receiver.

- RIaBEW) - 208 (rt) +

B8 - ares - arlen

s[aB} =

10 1g

If the éuzxsertwn loss of the absorbing clamp is 17 dB
(a usual value) and the impedance of the
measuring receiver is 50 Q, the screening
effectiveness S is given by the formula:

ar{dB}

S4B} = Py[dB(pW)] - NeldB(rV)] -
Measurements shall be made at the frequencies

specified in subclause 9.4 as applicable to the
eqmpment under test. e

17 Me@surement of electrical transients f

18 Measurement of immunity to
md\ic,ed voltages

18.1 Méasurmg circuit and set-up

Flgure 10 shows the measuring circuit and set-up
fur recdivers, video tape and audio equipment.

The W%ﬁ\ted test signal (sec table 22) is supplied by
genefitors G1, G2, G3 and G4 via the respective
connections A or Vor S or Tand the unwanted
signalis supplied by generator G5. Network RCy
matehes the RF disturbance source to the input
irmpedance of the relevant audio terminal and a
similar network RC, is used to match the output
termifidls. Mains stop filter MSF is used to inject

the unwanted signal at the mains terminal and acts

as a stopfilter for unwanted sxgnals from the maiis

network.
Annex D shows the circuits of the networks R
and’'RC, and the mains stopfilter of figure 10.

The equipment under test is placed 0,1 m above

2 m by 1 m. The mains lead shall be bundled to a
length less than 0,3 m and connected in the
shortést possible way to the mains stop filter MSF.
The connection between the metal ground plane

T avoid 'juhd loop pmblems (e.g. hum, RF

Page 29
EN 55020 : 1994

and the shield of the RF cable at the audio input
and output terminals shall be as short as possible.

For connect.lon t.o the phono or tape input, care
shall be taken to ensure an efficient shielding
against mains pick-up. The earth conductors of the
cable at the signal generator output and of the
networks RC,, RC; and MSF are connected to the
metal plate.

As a rule the com\ectmg cables shall be of the 50
coaxial type, up to the terminak under test (e.g.
also for loudspeaker and headphione ports).

The unused input terminals and the loudspeaker
and/or headphone or any other audio output
terminals are terminated with appropriate load
resistors as specified by the manufacturer or in the
relevant standard.

For.stereo or two channel sound television

-equipment respectively the unwanted signal is
' ‘mmultaneously fed tothe two audio input

he output terminals of the channels are
tmeasur d separat:ely

The audxo output power levels are measured

according to subclause 7.2.

In table 22 the conditions for thhe measurement are
given for receivers, video tape and audio
equipment. The wanted signals are specified
according to the operating mode of the equipment
under test and provided by generators G3 and G1,
or G4 and G2 and G1 or Gl or G2.

The unwanted signal shall be arnplitude modulated
with 1 kHz at 80 % depth, supplied by

generator Gb.

18.2 Measurement procedure
For adjusting, the wanted signals are set,

-dependent on the type of equipment under test

and its operating mode, by making the connections

. of figure 10 as follows: A for audiv terminals, V for

v1deo terminals (simultaneously audio signal at
5 nals), S for:aptenna. terminals (sound
broadcast ignal) and T for antenna terminals

(television broadeast signal). The audio controls of
- theé equipmen
the ceritre of 2 metal ground plane of dimensions .......£0

under test, other than the volume

control is a.cl)usted to obtain an. audio output power
of 50 mW (or 500 mW) (see 7.2 for audio power
measuring arrangements). For stereo equipment the
balance control shall be adjusted to obtain 50 mW
{or 500 mW) from both channesls. The video
controls of the equipment under test are set to
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obtain a picture as described in subclause 7.3.
For the measurement, the unwanted signal is
applied to the terminal under test by making the
connections of figure 10 as follows: A for audio
input terminals, M for the mains lead and A, for
audio output terminals.

The connections L, R respectively Ly, R, are for

Fuor television receivers and video tape equipment
in the RF- recording mode, measurements are
carried out with the wanted signal in the lowest of
the channels N;, Nig, Nijy and Ny available in the
equipment under test (or the lowest of the
channels 04, 08, 25 or 55 for system L).

adjusting and/or measurement of the adequate

output channels.

Table 21. Function of the connections in figure 10

G1) at the antenna input

A 1 kHz (G1) at the audio inputs

A Video signal (G2) at the video input

) Modulated wanted signal for sound receivers (G3 and G1) at the antenna input

T Modulated wanted signal for television receivers and video tape equipment (G4 and G2 and

Audio tape recorder playback!)
and auxliary

VHF band 1D

TV1) and video recording from
RF sources?)

Video recording?) and TV
monitor mode

1 kHz, 5 mV (e.m.f.) (magnet)
1 kHz, 0,6 mV (e.m.f.) (coil)

1 kHz, 500 mV (e-m.f.)

60 dB(nV) at 76 02 at a frequency of 98 MHz
1 kHz freq. mod. 40 kHz deviation

Standard colour TV channel signal (colour bar);
sound carrier 1 kHz freq. mod.

30 kHz deviation.(or ampl. mod. 54 % for system L)
70dB(uV)at 75

Wanted signal in the lowest of the channels Nj, Ny,
Niv and Ny (M channels the lowest of channels: 04,
08, 26 or 55 for system L) available in the equipment
under test

1 kHz, 500 mV (e.m.f.) and video signal, 1 V
between white and synchron level (applying also
during measurermernt procedure) =

Aj Unwanted signal at the audio inputs
M Unwanted signal at the mains lead
Ay Unwanted signal at the audio outputs
Lo: at the left channel
R,: at the right channel
L Adjustment or measurement of channel L
R Adjustment or measurement of channel R
Table 22, Measurement conditions for the test of immunity from conducted voltages
Operating mode of receiver/video Wantsd signal for adjustment of reference Unwanted signal
tape equipment output power/reference picture injection into
receiver
. connection
Phono!) 1 kHz, 500 mV (e.m.f.) (crystal) Audio input

terminals; or
Mains power
supply; or
Loudspeaker; or
Headphones; or

Audio output
terminals

URecelvers.

2)Video tape equipment (in ‘ve playback mode the wanted signals are supplied by a test-tape recarded with the adequate signals).
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Wanfed signals

e =
| i
T 51! ¥ ;
1 N W
T - }
R LGH
L BT 1 Aud |
; \ O | Row |
I Vldgo 0!.!!'. i Vidlw in i
Z | " !
2 : L o ; t
. i Ty r T F jp— ey —
Vi | fVideo 1 gyt -7 ] . @
i in %} Audie 3 17 % 17 015
3 T R out Hol rvve . !
: Lin Lo L4 t
A Audio *) - 13 !
Rin s
3 5 R L oot st i
1 +JAudio Ro 1
i R out ]
. | 0 '
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© "} Channels 1 and 2 in the case of two channel sound television equipment.
" x) Audio power output provided for adjusting and fmeasurément.
 #) Other audio outputs.
"71) Tu be Jeft oul in case of high-resistance (> 10 kn] a.udm uutput 1mpedanr:e

AF generator } kHz G1

Video generalor G2

RF generstor G3 for FM

RF generator G4 for TV

RF generator G5 for unwanted signal

Impedance (B, — EG1)
K, = rated source impedance of the audio input (! k€ in the case of video tape equipment)

T RC network Jor audio inputs RC;
8 RC network for audio outputs RC,
‘o: Mains stop fiter MSF
-40:  Equipment under test
_*il:  Metal plate 2m x 1 m(P)
“12;  RF choke 100 pH (L)
" 13:  Rated Jowd impedance of Lhe audio output KL
14:  Band-pass filter BP (input impedance 10 kﬂ)
15:  Audio freguency volimeser V
16: Test-TV-set TIS
"17:  Sheath current choxe [fertite cores) sh
112, 13, 14 and 15 may be repiaced by figure 2Zb or ¢ if appropriate).
- ’Fsgure 10. Measurement of immunity from induced voltages at:
-~ mains input
- headphones
~ speakers
- audio output
- andio input

OB Seealh R R e
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19 Measurement of immaunity from
radiated fields

A homogeneous, electromagnetic wave under free
space conditions can be simulated by a guided
wave of the TEM (transverse electromagnetic)
mode travelling between two flat conducting
surfaces. In this case the electric field component
is perpendicular, and the magnetic field component
parallel, to the conductors. The open TEM stripline
is specified in this standard.

19.1 The open stripline _

The constructional details of a suitable open
stripline are shown in annex E. The open stripline
has a frequency range usable up to 160 MHz and
may be used for equipment under test up to 0.7 m
high. The characteristic impedance of the stripline
is 150 Q.

The calibration and testing of the measuring set-up
is performed as in annex F.

The required field strength is adjusted with the
equipment under test inside the set-up as described
in 19.2. The equipment, however, is switched off
during the adjustment. :
The input voltage of the stripline is set to produce
the correct voltage at the measuring plate,
corresponding with the required field strength; for
one frequency, e.g. 156 MHz.

The correction factor K, established by the
calibration, is taken into account during the
further measurement procedure.

The use of TEM devices of other dimensions or
types is acceptable if it is shown that in the
relevant frequency range the results do not differ
by more than 2 dB from the values measured in the
recommended stripline. )

19.2 Measurement set-up

The stripline shall be placed on non-metallic
supports at least 0,8 m from the floor, and the top
conductor plate shall be no closer than 0,8 m from
the ceiling. '

When used in a room, the stripline shall be spaced
at least 0,8 m from its open longitudinal sides to
walls or other objects. When used inside a screened
room, RF absorbing plates shall be placed in the
space between the sides of the stripline and the
walls of the screened room. Figure 11 shows the
arrangement,

The equipment under test is placed on a
non-metallic support, 0,1 m high, in the centre of
the stripline in the same position as for normal
home usage (e.g. in the case of portable
equipment), see figure 12,

800 min.
ca. 150
mriiiet v
& 5 6
B k
3 7
/ T ! ‘ \ S
‘ L10 n! a
- } - - ; - m
| : :
2 o f (
1 9
]

Dimensions in mm.

with dimensions of 3 m x 3,5m

1-11: sbsorbing plates with dimensions of spproximately 0.8 m x 0.6 m

Figure 11. Example of the arrangement of an open stripline TEM
device in combination with absorbing plates inside a screened room
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12 5
4 . ou
C - | i
. LI,
1 B
2 ©
A 1% b

AF generawr 1 kHz G1

RF genemator G2 for unwanted signal

Wideband power amplifier Arn 0,15 MHz to 150 MHz
Low-pass filter F .

Matching network MN {see figure B.8)

Gpen stripline device TEM P

Terminating impedanee 160 0 {see figure E.6)

Equipment under test :

Non-metallic support i e
Loudspeaker bandstop filter BS (see figure E.8) -
Mains bandstop filter M (see figure E.7)

Sheath current chokes {ferrite cores) (sh)

Audio frequency voltmeter (V)

14:  Mains cable

— o X B =3 -

—

) Channels | and 2 in the case of two channe] sound televisfon equipment.

Figure 12. Measurement principle for the immunity of broadcast receivers
from radiated fields in the frequency range 0,15 MHz to 160 MHz
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Connecting leads to the equipment under test are
inserted through holes in the base conductor plate
of the stripline, the lengths of the leads inside the
stripline shall be as short as possible and
completely surrounded by ferrite rings to attenuate
induced currents. The transfer impedance of
coaxial cables used shall be no higher than

50 m&/m at 30 MHz. The mains lead shall be
bundled to a length less than 0,3 m.

Any balanced-to-unbalanced transformer used shall
be connected to the equipment under test with
leads as short as possible,

Terminals of the equipment under test not used
during the measurement shall be terminated with
shielded resistors matching the nominal terminal
impedance.

If an equipment under test requires another
apparatus in order to function properly, that
additional apparatus shall be considered as part of
the measuring equipment and precautions shall be
taken to ensure that the additional apparatus is not
subject to the unwanted signal. This requires
generally the placing of the other apparatus outside
the stripline. For the connections to the antenna
terminal or to the video input terminal of the
equipment under test, a high-grade coaxial cable
with a high-grade connector at the antenna or
video input terminal side shall be used. These
precautions may include additional earthing of
coaxial shields, shielding, and insertion of RF filter
on, or application of ferrite rings to, the
connecting cables.

19.3 Measurement procedure

Figure 12 shows the circuit used. For adjusting the
wanted signals the audio or video controls of the
equipment under test are set as described in
subclauses 7.2 and 7.8. During the adjustment
procedure the unwanted signal (generator G2) is
switched off. The wanted signals are specified in
table 22.

For the measurement, the unwanted signal is
supplied by generators G1 and G2 which is
connected through wide-band amplifier Am, and
low-pass filter F to matching network MN of the -
stripline. The wide-band amplifier Am may be
required to provide the necessary field strength.
The stripline is loaded with a terminating
impedance TI.

Care shall be taken with respect to the harmonic
level of the RF output of the generator G2 and in
particular the output of the wide-band amplifier
Am. Harmonics may influence the measurement if
they coincide with the tuned channel or the IF
channel of the equipment under test. In some cases
provisions shall be made to reduce the harmonic
level adequately by inserting a suitable low-pass
filter F. Annex C describes the checking procedure
for low-pass filters.

The audio output pdwer levels shall be measured
according to subclause 7.2.

The unwanted signal shall be amplitude modulated
with 1 kHz at 80 % depth, supplied by generator
G2 and amplifier Am.

Measurements shall be performed while taking
clauses 6 and 7 into account.

20 Measurement of electrostatic
discharge
Under consideration.

21 Significance of the immunity limits

21.1 The significance of the immunity limits in

this standard for type approved equipment shall be
that on 2 statistical basis at least 80 % of the mass
produced equipment comply with the limits with at
least 80 % confidence.

21.2 Tests shall be made:

21.2.1 Either on a sample of equipment of the
type, using the statistical method of evaluation set
out in item 21.4;

21.2.2 or, for simplicity’s sake, on one equipment
only.

21.8 Subsequent tests are necessary frora time to
time on equipment taken at random from
production, especially in the case referred to in
item 21.2.2. The banning of sales or the
withdiawal of a type approval, as a result of a
dispute, shall be considered only after tests have
been carried out in accordance with item 21.2.1.

21.4 Statistical assessment of compliance shall be
made as follows.

This test shall be performed on a sample of not less
than seven items. Compliance is judged from the
condition that the number of equipments which do
not meet the immunity limits does not exceed ¢ in
a sample of size n.

Table 23
n |7 14 20 26 32
¢ 10O 1 2 3 4

Should the test on the sample result in non-
compiiance with the requirements in subclause
21.2.1, then a second sample may be tested and
the results combined with those from the first
sample, and compliance checked for the larger
sample.

For general information, see CISPR Publication 16,
Section Nine: Statistical Considerations in the
Determination qf Limits of Radio Interference.



Annex A (normative)
Specification of the test- TV-set

For systems B, G and I the test-TV-set shall be a
two-channel- sou:nd television broadcast receivér
with an automatic frequency control facility (AFC)
and with appropriate video input terminals for
conneetion with the video output terminals of .

circuif. ;

For system L, the test-TV-set shall be an AM sound
televisign broadcast receiver, with an autoratic
frequétity control facility {AFC) and with
appropnate video and audio terminals for
connection with a video tape equipment.

The tést-TV-set shall at least meet the immunity
requirements for television receivers specified in
this standard in subclauses 9.2, 9.3, 8.4 and 13.1,
when measured according to the relevant methods
of méastrement of this standard, and the input
immunity shall overstep the limits of table b (or
tables 6 or 8 as appropriate) for at least 3 dB.

Additional requirements.
- Sereen diagonal size: = 50 em.
- Picture definition, measured at the picturg

tube glectrode by using a multiburst test pattem

4 MHz, level -6 dB related to 1 MHz.

- Fotusing: optimum.

- Vidéo-signal-to-noise-ratio, weighted by
weijghting network according to CCIR
Recommendation 567, noise voltage level as
RMS-value, related to the vidco output level of
the:rgceiver, when monochrome picture with
colur-burst and for the antenna signal level of
70 dB{uV) at 76 Q: = 60 dB.

- Atuidio-signal-to-noise-ratio, weighted by
weighting network according to CCIR
Recomhmendation 468, noise voltage level as
quasizpeak-value, related to the 1 kHz audio
output level of the receiver of 50 mW for
antérma signal level of 70 dB{pV) at 76 £ and
frequency deviation of the sound carrier 30 kHz:
= 43 dB (= 46 dB recommended).

- Slfp?pressmn of the line-frequency at the audio
vutput terminals, relation equal to
audio-signal-to-noise-ratio, measured selective
with bandwidth = 160 Hz as RMS-value:
> 43 dB (= 46 dB recommended).

pg’_cwor‘lr;
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Annex B (normative)
Specification of filters and weighting

B: LoWj&ass filter 15 kHz

The low pass filter shall cnmply with the following

. _ghamctensncs*
video tapc equipment, but without a sound muting .-

cut.-off frequency (3 dB) at 15 kHz
attenuation for operating

frequencies up to 10 kHz = 0,5dB
attenuation at 156 kHz = 3dB
attenuation at 19 kHz z 50 dB

The low pass ﬁlter shall be terminated wzth its -
characteristic impedance.
B.2 Band-pass filter 0,5 kHz to 3 kHz

The band pass filter shall comply with the
following characteristies:

attenuation at 0,1 kHz =30 dB
attenuation at 0,5 kHz - = 3dB
attenuation at 1 kHz = 0,6dB
attenuationat 2 kHz . = 0,5dB
attenuation at - 3.kHz = 3dB
‘attenuation at 10 kHz =25 dB

© K exaniple of n 0,5 k2 to 3 kHz band-pass filter

is given in figure B.1.

B.3 Weighting network

For some audio-output measurements a psofometric
filter shall be placed in front of the audio-
frequency voltmeter. The psoformetric filter shall
comply with CCIR Recommendation 468 (see
subclause 26.3 of IEC/CISPR Publication 16, 1987).
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L ..Ls - 33mH Micro-inductance
Ly = 650 mH Four-siit-core

Ly Proad-bend-choke
Ry ... Ry = 4,7k} C ... = 221F
Ry = 1005 C; = 0,1 yF

Ry = 8,2k0 Cy = 221nF

Rg - 8200

*1450 Wdg 0,115 ¢ Cul, solderable
Bul, Bu2 BNG-F 60 0

Figure B.1 Band-pass filter 0,5 kHz to SkHz

Annex C (normative)

Specification of coupling units and of
low-pass filter

These devices are used for the measurement of
imomunity from conducted currents in the
frequency range 0,16 MHz to 160 MHz.

C.1 Construction of the coupling units

The coupling units are designed to inject the
unwanted signal current onto a lead connected to
the terminal under test, and to isolate the other
leads and apparatus connected to the equipment
under test from the effect of the unwanted signal
current. 'The units are used also to define the
asymmetric impedance to earth of leads connected
to equipment under test terminals which are not
under test,

The principle of operation is Mustrated in figure 7.
The inductance L presents a high RF impedance to
the injected current, The filter L/C2 isolates the
terminal under test. The unwanted signal from an
RF generator with 50 [ source impedance is
injected viz a 100 Q resistor and a blocking
capacitor Cl onto the leads or the shield of a
Ccoaxial cabla.

The coupling units shall have a resulting resistive
source impedance of 160 {1. With this source
impedance it has been found that there is a good
correlation between the RF interference
fieldstrength acting on an installation and the
e.m.f. applied in the conducted current
measurement to produce the same degradation.

Type A:

Therefore the i.nunum'tmf an apparatus is
expressed in terms of this e.m.f. level.
There are four types of coupling units,

For use with coaxial cables carrying
wanted RF signals. The construction
details are shown in figure C.1

For use with mains leads. The
construction details are shown in
figure C.2

For use with loudspeaker leads. The
construction details are shown in
figure C.3

For use where there is no requirement
to provide a through path for a
wanted signal. All leads of the cable
are terminated with a matched load
resistance. The construction details
gre shown in figure C.4

In the layout of all coupling units, precautions have
1o be taken to keep the parasitic capacitance as
low as possible for the output terminails which
conduct the ;gjected current, Those teyminals are
to be mounted on an insulating plate. It should be
noteddthaa.t thefumlft%tlo c?hses of t g uﬁrtls are to be
grounded carefuliy e ground plane using e
size copper braid and unpainted cases. larg
The following general requirements apply,
8) ALl types of coupling units have a resulting
resistive source impedance of 160 Q. The value
of the series registor included in the unit is
adjusted according to the source impedance of
the unwanted signal generator (combination of
G2 + Am + T2 in figure 8). :

Type M:

Type L:

Type 8r:
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14.

To unwanted signal source

Vi
\F
N
™
| N To
iSRS
!
N
M &

ol e ) ooy B
o —3T o 4
e el
. o 21
{ {411 <Im‘5 -
A RS -
R i To wanted "]
! signal
; source
. i 3
- N,
T 2
¥ 0 70 mm

To wanted

signal source

_.__...__...-—

Schematic diagram ond construction details

%}_@ 100

By H[E ¢

C@‘r

4

=
oy

77:/ ////r/'/ ////3//_77‘/)’/.//

To unwanted mgnul ‘$ource or to SBD

* Equipment under test
~ Coaxal antenna cable

Metal ground plane PL
Memnic case 145 mm x 70 mm x 70 mm (purt & placed oo the groundplane PLL)

“"_Front plate (Insulating material)
. Supporting piate for chokes {insulating material)
_"Cc-s:da.l connector, BNC '
~-Ground jack
..Coaxial connector, BNC {for coaxial cable assernbly)

“+ Ferrite ring type 4C6 or similar, 36 mm outer diameter x 23 mm inner diameter x 15 mm thickness, with 14 turns of
ctoaxial cable with 2,4 mm outer diameter

Coaxial cable type KG-188 A/U, 50 R 2,4 mm outer diameter

Fighite C.1 Coupling unit type A (for coaxial antenna input)
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To unwanted signal source

Ay //1////_/_/17//7///3///////7

Cy = 10nF .
{,=47nf To unwanted signal source or to 500

Pos. 1 and 3 to 8 as for figure C.1

11. Mains secket for equipment under test (2 insulated banans jacks)

12. Mains plug {2 pin + ground}

15. 2 ferrite rings type 4C6 or similar, 38 m x 23 mm x 16 mm, with 20 turns each, insulated copper wire
16. Copper wire 0,8 um, insulated, 1,8 mm outer diameter

Figure C.2 Coupling nnit type M (for mains lead)

[l Y|
¥ & T3 @] b N
H ﬁL.Qu
[ e 5 N
SRR ™ 2w N
b S \
11 i I =T
Bl | 5
ANZRHANZA %J To EUT
L---JEEL-——--—J . ~ - EE.EI 8
U7 6 $ub 7 §
[ 6
L —— b
o7 om Schematic diagram and construction details
M Equipment
o | under test
] 2xsoum ot
Ay 3
i [a ")
Mains — o O -
] ¢, T2 a1
,’ =F i 60 Gt 1
i 1 Is
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To unwanted signol
".. soyrce o to 509

Schematic diagram and simplified construction drawing
Pos. 4-5-6-8-9: as for figure C.1

17.
18:

Figure C.3 Coupling unit

Insulated banana jacks
Inductance 30 pH asymmetrncal
Core: 1 ferrite ring, type 4CB or similar, 36 mum ¢ x 23 mm ¢ x 15 mm

Winding: 14 turns with a twisted pair (2 leads, copper wire 0,5 mm g,
insuiated, 1,2 mm outer diameter)

Mounting of the inductance similar to figure C.1
Capacitors: Cy = L0 nF; Co.

Te unwanted signal
saurce or to 500

8
1000 M LA
— Y N
RN
AN

HE=

i ‘ w/x\&m

Schematic diagram and simplified construction drawing
Pos. 6-8-3: as for figure C.1

23: Metallic case 100 mm x B5 ram x 55 mm

24: Multiple pins connector or DIN-socket

Rl ... Rn: Matched load resistance :

Examples: Coupling units St for audid-egiipinesy
Phonomagn: 2 x 2,2kQ
Phono crystal: 2 x 470 ki)
Microphone: 2 x 600 O :
Tuner: 2 x 47 k2
Tape infout: 4 x 47 k)
Audio infout: 4 x 47 kQ

Figure C.4 Coupling unit type Sr with load resistances

joht by Lie Brilish Standarvds Insiitutise

let 29 16:12:35 1987
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When the generator impedance is 50 £} the
resistor has a value of 100 Q. In the antenna line
coupling unit type A this 100 Q) resistor is
bonded to the shield of the coaxial cutput
connector in the unit. In the mains coupling unit
type M the unwanted current is injected
asymmetrically on both mains leads through an
equivalent resistance of 100 £2. This unit has
been designed as a delta artificial mains network
and presents a symmetrical and asymmetrical
equivalent resistive impedance of 150 £ to the
equipment under test.
b} The RF' chokes shall present a sufficiently high
RF impedance (with respect to 150 Q) over the
whole frequency range.
¢} The shielding effectiveness of the coaxial cable
(including the 0,3 m cable length between the
unit and the equipment under test} and coaxial
connector used for the antenna coupling unit
type A shall be at least 10 dB better than the
shielding effectiveness of the elements used in
the antenna input circuit of the equipment under
test (input connector, cable and tuner).

NOTE. For the coupling units described in figures C.1 to C.4,

with coils of 30 pH or 2 x 60 pH in parallel, the above

Tequirements a} and b) are met within the frequency range

1,5 MHz to 150 MHz. These coupling units can also be used in

the frequency range 0,5 MHz to 1,6 MHz for provisional tests.
Coupling units to cover 2,15 MHz to 30 MHz are in preparation.

C.2 Performance checks for coupling unfts

In the frequency range up to 30 MHz the total
asymumetric impedance (RF choke in parallel with
the 160 Q resistor), measured between the shield
of the type A coupling unit output connector and
the ground plane as well as between the joint
terminals of the mains coupling unit type M and
the ground plane, shall have a modulus of

160 ©2 £ 20 ) and a phase angle less than

20 degrees.

In the frequency range of 30 MHz to 150 MHz the
insertion loss of two identical coupling units in
tandem shall be measured in 2 50 0 systern. The
method and the requirements are given in

figure C.5.

C.8 Performance checks for the low-pass
Tilter F

The purpose of this filter is to attenuate the
harmonics of the unwanted signal source. The
frequency responsc of the filter F shall have a
sharp cut off at a frequency of a few MHz below
the frequency band to be protected (IF and
reception band} and shall have a high attenuaation
in this frequency band. The requirements for this
filter depend on the spectral purity of the signal
generator and power amplifier. The overall
generator-amplifier-filter chain is tested in the
following way (the example being the test for TV
receivers),

A calibrated RF signzl generator with 50 € output
impedanee is directly connected to the disturbance
source input of coupling unit A in figure B,
replacing the generator-amplifier-filter chain. The
frequency is swept through the IF and RF reception
channels of the TV receiver, and the RF voltages
required to cause just perceptible interference are
noted.

Then the Jevels of the harmonjcs generated in the
above frequency ranges by the combined set-up
(G2 + Am + F) are measured at the output of T2,
setting the highest levels used during the immunity
Lests.

The attenuation of the filter is considered adequate
if the levels of the hammonics are st Jeast 10 dB
below the voltages noted in the preceding test.

(T B N
o8 . L 100 BT PR
AL — 8
R, ¢ 1 T
¢ : x TT I 1 [=4
[} a [ - la] 2§} >
BpRp R =TT
{ L]

R, - intermal resistance of generator
R, = interna} resistance of voltmeter

The Insertion loss Ug/Uy

(shorter than 10 mm).

Figure C.5 Measuring set-ap to check the
in the freguency range 30 MHz to 160 MH

of two Identical ¢oupling units measursd according to
this figure should be within 9,6 and 12,6 dB in the frequency range 50 MHz
to 160 MHz. U is the reading of the voltmeter, when the generator and the
voltmeter are directly connected together.

NOTE. The two units shall be connected together with very short wires

insertion loss of the coupling wnits
Z
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Matching networks and mains stop filter -
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From G53—=||Ry Rs
Metal plate [P)
R, = 1000 - Rj2
Ty = 470 pF*
Ry Equal to the rated output impedance of generator G5 or high-pass filter HP as
e appropriate

E.: Equal to the rated source lmpedance of the audlo mput
Figure D.1 RC network for aitdio i

—To audio in

From G5 Ry To oudic out
Metal plate {P)
Ry - 1000 - Rg2
Cy = 470 pF
R;: Equal o the rated output impedance of generator G5 or h.kgh pass filter HP as
e appropnate

Figure D.2 RC network for andio outputs (RC,)
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Mains leudn to the EUT
T N 1
! |
o [ L . i
I LA |
>0,lufF FF i & ! Upwanted
. 1 c | [ signal
Mgins - r— !
i From G5
R R
o ! == , I 9 |
1 L_L.D-...—a C i
— 2200 1l ___
“Metal plate (P}
L = 100 uH
¢ =330F
R-20002 ~ R, :
R, equal to the rated output impedance of generator G5 or high-pass filter HP as
appropriste
Figure D.3 Mains stop filter (MSF)

Annex E (normative) Construction
details of the open stripline

The basic configuration of the open stripline TEM
device is given in figure E.1, an overview is given
in figure E.2.

The nominal dimensions of the metal plates are
given in figure E.3.

The construction details of both ends are given in
figure E.4 together with the dimensions of the
matching network MN and the terminating
impedance T1 (Figures E.5 and E.6 respectively).
The eircuit of the mains band-stop filter M is given
in figure E.7.

The circuit of the band-stop filter BS for
loudspeaker signal decoupling is shown in

figure E.B.

Figure E.1 Open stripline TEM
device, basic confignration with
matching network and terminating

impedance
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i
Iy
"
re
1]
1
2]

1

o

Metal top-plate (2 m x 0,6 m) parallel to
Metal base-plate (2 m x 0,8 m)

Plastic bracings (0,8 m) 4 x

Non-metallic support

bl S O

Equipment under test

*

Figure E.2 Overview of mﬂpensmphm&TEMdeVlN -

[[.1-]0 hif the British Staldllis tastitation

lct 29 16:12:39 1997
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A A A A
1y ] L D
N | I 1
c | B l — B o c
. ! | 45°
@ 30 | 85
1| :
’ L)
A AL 1200 Al
- 1870
500 55
- h

|+
‘é"«‘\'

-
¢

=
ik N S B
T e 4 b
. 3 ) l
2000
2760

Dimensions in mm,
Material metal thickness 3 mm w0 5 mm

Threaded screws M 5 x 15, maximum length 30 mm

Plastic bracings

Derail see figure E.5

Blank at contacts (good electrical contact required with A and C)
Hole 25 mm |n base plate for measuring probe

Heles, 50 mm in base plate for mains cable passage

Figure E.3 Constructional details of an open stripline, TEM device

T@mgowmpe

600

65

65
620

15

Stretched lenghh
Btank Part D
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G:
H:
I:

I

Cannection pins ¢ 1.3 mm to ¢ 1,5 mm, conductively connected to I
Insulating plate 4 mm thick

Threaded screws M 5 x 10 (countersunk head)

Contact intermediate plate made of tinplate 0,6 mm thick

Figure E.4 Supplementary constructional details of the open
stripline TEM device
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Bu1

Figure E.b Matching network MN

X{21
a ]
a
Er - X(2)
| = 1500
—‘—%
8u1

Figure E_6 Terminating impedance TI

Ri - 122,402 (2x) ] soldered-in as close as possible
R2 - 12260 .

Bul: Plug sockers for pins, suited to G

Plug socket a: insulated

Plug socket b: connected to casing

BuZ: Coaxiol socket 50 {1

X(1), X{2): Plastic plates approx. 3 mm thick

Y: Metal casing, approx. 40 Tam x 30 mm x 15 mm, shown
open

Z. Opening in metal casing

The matching network is suitable for a signal generator
cutput impedance Z, = 50 02

Sample
d socket
outlet
Plastic
coating 41m§ L1
L2q §L2b
Base
plate

T Tue | T
M
‘___ X ___l Shielding

Plastic |_§ L
coating Jiﬂ 1b

. Hains

Lia Ly 2 = 10 bifilar windings on annular ferrite
core ¢of 2 minimum size of 15/10/5 (15 outer
diameter, 10 inner diameter, & thickness)

Frequency range: I MHz up to 60 MEz
Ly,, Lyt = 30 uH

Ly, Loy, 2 x 10 bifilar windings on annular ferrite
core of a2 minimurm size of 20011711

Frequency range: up to 1 Mz
Lo, Lpp = 300 pH
Ciai Cppe Coupling capacitors of 3,3 n

Figure E.7 Band-stop filter circuit for ruains

connection (M)




4

Plyg .and socket connection

to “equipment under test

| —

connection

R0
L’Iz..-y';t’lﬁ.:
Ly ot

F‘rﬁ’é_;\itghcy range:
Las Loy = 70 uH

L'.'b\‘-‘ i"’fh :

=;§"_ishing for
AF voltmeter

Nominal terminating impedance
3 ferrite beads each

16 windings of (0,6 enamelled copper on.-

annular ferrite core of a minimum
size 15:10/5

1 MHz up to 15¢ MHz

25 windings of 0,6 enamelled copp:éf'o'ﬁ :

annular ferrite core of & minimum.

size 20/11/11 s

Fre'que:ncy range: up to 1 MHz

Ly L.lh - 2mH

Non conductive materials shail be used for mounting and

CAsing

Figuye E.8 Circuit arrangement of band-stop

filter for loudspeaker signal decoupling (BS
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Annex F (normative)

Calibration of the open stripline

An empty stripline with plates at distance &,
should, for an input voltage «, furnish a field
strength € given by: .

e = uh
where

e is in volts/metre;

u is in volts;

F is in metres.
In practice deviation from this relationship may be
caused by mechanical tolerances, material losses,
internal reflections causing standing waves,
radiation, etc. These deviations are in general
dependent on frequency. For this reason it is
necessary to calibrate a transfer factor T (in dB) for
each stripline given by:

T=E-U
where

[/ in [@B({V)] is the input voltage measured at the
input te the adapting network of the stripline;

E in [dB(V/m)] is the field strength of the TEM
wave, .

For testing the field strength within the stripline
according to figure F.1 a metal plate (1)} with the
dimensions 200 mm x 200 ram is positioned

10 mm above the base-plate of the stripline. The
RF-voltage of the measuring-plate (1) related to the
base-plate of the stripline is measured by using an
RF- millivoltmeter (3) or an appropriate measuring
apparatus. The termination by the measuring
apparatus should be = 3 pF parallel to = 100 kQ.
The capacity of the measuring-plate (1) related to
the base-plate of the stripline is = 35 pF. Above
10 MHz the termination resistance may decrease
depending on the frequency (e.g. to 10 k2 for

100 MHz). An example for the arrangement of the
measuring apparatus is shown In figure F.2,

The voltage value at the measuring-plate (1) for an
unmoedulated signal from the unwanted signal
generator of 10 V e.m.{. shall correspond with the
curve of figure F.3. This test shall be done for the
measuring frequency range. Deviations greater
than the limited deviations of * 2 dB shall be
taken into account, depending on the frequency,
by the correction factor K7:

Ky = meagured voltage value at the measuring-plate

1 nominal voltage value

Narrowband deviations are excepted beginning at a
level, for which the relative bandwidth

20k - ) x 100 [%]

Sz + i
is less than 10%.

It shall be verified whether spurious influence
interferes with the measuring result during the
calibration procedure. With swiiched on or
switched off unwanted signal generator (5) and
RF-matched shortening of the measuring-plate (1)
the basic voltage indication of the
RF-millivoltmeter (3) shall be negligible.

NOTE. The earth side of the measuring-probe {2) shall be direct
and RF-matched connected to the base-piate of the stripline at
the feed through point. I appropriate, the RF-millivoltmeter (3)
is to be placed in a one-side-open metal-boax (6} under the
measuring point or beside it, Care shall be taken to perfect RF-
matched (large-sized) connection of the metal-bax {(6) with the
bage-plate and with the millivultmeter (3) (see figure F.2).
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l‘, Measuring-plate of metal, 200 £ 05 mm x 200 * 0,5 mm x 1 mm, 10 % 0,2 mm above the centre of the
=" base-plale

Mezsuring-probe
RF-millivoltmeter

Unwanted signal generator
H Termination resistor 150

2

3

4’.:. ~ Mawhing network
5

¥ )

'if_‘i.é'nre F.I Circuit arrangement for cahbratlnn ‘of the yeasuring set-up
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10=20,2

e

Measuring-plate of metal 200 * 0,5 mm x 200 % 0,5 mm x 1 mnm
Measuring-probe
RF-millivoltmeter

Plastic distance pieces, total cross-area of all plastic distance pieces max. 1 % pf the
plane of item 1

Connection to the base-piate of the stripline total min. 25 mm wide

6. Metal-box = 350 £ 1,2 mm x 260 £ 1,2 mm x 250 £ 1 2 mm, at the back closed,
with the base-plate of the stripline several times tight contacted

Figure F.2 Example of additional arrangement for

enquiry of the calibration curve
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Figure F.3 Voltage at the measuring-plate depetidiiig oy the measuring freguency for
10V e.m.f. voltage level of the unwanted signal geperator and the ranges of the limited
deviations of + 2 dB for the measuring set-up, The fi =ngtl in the stripline is

then =3 V/m




