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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 2: Electromagnetic compatibility for equipment

FOREWORD
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Technlical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
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and non-
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e \Wwith’ condjtions detefmined by
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5) Independent certification bodies provide gonformity

marks of conformity. IEC is not responsible for any

6)

7) € or i i employees, servants or agents including individual experts and

mem ca i EC National Committees for any personal injury, property damage or

S whether direct or indirect, or for costs (including legal fees) and

expen the “publication, use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publig

8) Attent i F Qrmative references cited in this publication. Use of the referenced publications is
indisp

9) Attent i to the possibility that some of the elements of this IEC Publication may be the pubject of
paten

Internatjonal Standard IEC 60728-2 has been prepared by technical area 5: Cable networks
for television signals, sound signals and interactive services, of IEC technical committee 100:
Audio, video and multimedia systems and equipment.

This second edition cancels and replaces the first edition published in 2002, of which it
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:
— updated scope, added some new terms and definitions;

— added methods of measurement and performance requirements for telecom signal ports of
multimedia network equipment;

— updated methods of measurement for immunity and emissions;
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— applicability of EMC performance requirements and methods of measurement to different

types of equipment.

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

FDIS Report on voting
100/1620/FDIS 100/1640/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directivgs,

The list| of all the parts of the IEC 60728 series, under the genera
televisign signals, sound signals and interactive services, can be fo

The committee has decided that the contents of this publication will
the maiptenance result date indicated on the IEC web site under *
the datd related to the specific publication. At this date

e reconfirmed,
¢ withqrawn,
. repl:lced by a revised edition, or

« amended.

A bilingtial version of this publication ater date.

orks for

Dsite.

ded until

c.ch" in
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INTRODUCTION

Standards of the IEC 60728 series deal with cable networks including equipment and
associated methods of measurement for headend reception, processing and distribution of
television signals, sound signals, interactive services signals, interfaces and their associated
data signals, using all applicable transmission media.

This includes

e CATVl-networks,
e MATV-networks and SMATV-networks,

e indijidual receiving networks,

and all kinds of equipment, systems and installations installed in such

The ext hputs to

the hea

The sta etc.) as

well as

1 This word encompasses the HFC networks used nowadays to provide telecommunications services, voice,
data, audio and video both broadcast and narrowcast.
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1 Scope

This part of
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 2: Electromagnetic compatibility for equipment

IEC 60728 applies to the radiation characteristics and immunity to

electromagneti

receptign, processing and distribution of television, sound and interacti
as dealf with in the following parts of the IEC 60728 series:

- IECB0728-3 Active wideband equipment for coaxial ca
- IECB0728-4 Passive wideband equipment for coaxial &
- |IECB0728-5 Headend equipment

— |IECB0728-6 Optical equipment

It cover$ the following frequency ranges:

— Disturbance voltage injected into 4
— Ragiation from active equipment
— Imnpunity of active equipment

— Scrgening
equipment

This stgndard specifies
minimurm screening effiecti ss and. describes test methods for conformance testing

¢ disturbance of EM-active equipment (active and passiv¢ equipment) for the
multimeédial signals

OSkHz to 30 MHz
5MHz to 25 GHz
150 kHz to 25 GHz
effectivenes 5 MHz to 3 GHz (25 GHz)2

n allowed radiation, minimum immuhity and

Due to the fact th e Jormer cabled distribution systems for televidion and

sound spignals

incorpofate also

or moreg telece

The EM
multimeldi

, are \ e Mised for interactive services, these networks may
equUipM which cafry besides the cable network equipment ports glso one
R signal po as well as one Ethernet (IP) port. This equipment should be

2le network equipment, telecommunication network equipment and
ork equipment may be described by the following port structure (see Tjable 1).

2 For screening
3GHz to 25 G
revised edition

effectiveness of passive equipment no requirements apply at present for the frequency range
Hz. Methods of measurement and limits are investigated for inclusion in a future amendment or
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Table 1 — Port structure of different network equipment

Port name Cable_network Telecommun_ication Multimetflia network
equipment network equipment equipment

Enclosure X X

Earth X X X

AC/DC power supply X X X

Control (e.g. alarm) X X X

Antenna input port X X

RF network port X X
Telecom[sigmatport 7,% 7 Y
Ethernet|(IP) port &

Table 1|shows that cable network equipment and telecommuni nt have
four common ports and one respectively two individugt™ ) i ia |network
equipment carries besides the common ports an antenna input p % ork port

as well gs a telecom signal port.

uipment

The eldctromagnetic compatibility requirements
[ network

only arg standardized in EN 300 386
equipment only are given in this IEC

Equipm < e same
EMC donditions as equipment, i ' nd the
telecommunication netwoyk E : to work
in close| proximity, e.g. in 8 ti ' s for all

three types of equipme

This mdans tha@' nt has to fulfil the EMC requirements of one of
the aboye mention€d dition the EMC requirements, laid down in the other
EMC standard, for the iti by which it is connected to the other network.

By this i Athat multimedia network equipment fulfils the EMC conditions
of one ¢f the\above xenti etworks and will neither disturb the respective other system

Coaxial or cakle networks do not fall under the scope of this standard. Refefence is
made tq the(Europeap’Standard series EN 50117.

This standard also covers active indoor antennas for which the requirements and the
applicable methods of measurement are limited to the radiation and the electrostatic
discharge phenomena.

Standardisation in the field of electromagnetic compatibility for any broadcast terminals (e.g.
tuners, receivers, decoders, etc.) is covered by the International Standards CISPR 13 and
CISPR 20 and for multimedia terminals by CISPR 22 and CISPR 24.

Requirements for the electromagnetic compatibility of receiver leads are laid down in
IEC 60966-2-4, IEC 60966-2-5 and IEC 60966-2-6.
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

CISPR 13, Sound and television broadcast receivers and associated equipment — Radio
disturbance characteristics — Limits and methods of measurement

CISPR 16-1-1, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-1: Radio disturbance and immunity measuring apparatus — Measuring
apparatys

CISPR 20, Sound and television broadcast receivers and associateg
characteristics — Limits and methods of measurement

mmunity

CISPR 22, Information technology equipment — Radio disturbaR nits and

method$ of measurement

CISPR 24, Information technology equipment — Immu nethods

of meagurement

IEC 60050-161, International Electrotechnicz eabu ar;@C apter 161: Electromagnetic
compatipility

IEC 60917, Graphical symbols for diagrams

IEC 607 r%/i jory signals, sound signals and inferactive

serviced

IEC 607 e nepworks Yor\television signals, sound signals and inferactive
servicey a gquipnent for coaxial cable networks

IEC 609 , ification
for cable asse [ 1 D0 MHz,
IEC 61169-%Xconne

IEC 60966-2°5,\RaN5 ification
for cable a j D0 MHz,

526 a eaxta a : peéification
for cable assemblies for radio and TV receivers — Frequency range 0 MHz to 3 000 MHz,
IEC 61169-24 connectors

IEC 61000-3-2, Electromagnetic compatibility (EMC) — Part 3-2: Limits — Limits for harmonic
current emissions (equipment input current <16 A per phase)

IEC 61000-4-3, Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
techniques — Radiated, radio-frequency, electromagnetic field immunity test

IEC 61000-4-4, Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transient/burst immunity test

IEC 61000-4-6, Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
techniques — Immunity to conducted disturbances, induced by radio-frequency fields
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IEC 61000-6-1:2005, Electromagnetic compatibility (EMC) — Part 6-1: Generic standards —
Immunity for residential, commercial and light-industrial environments

IEC 61079-1:1992, Methods of measurement on receivers for satellite broadcast
transmissions in the 12 GHz band — Part 1: Radio-frequency measurements on outdoor units

EN 300 386 V1.3.3 (2005), Electromagnetic compatibility and Radio spectrum Matters (ERM);
Telecommunication network equipment; ElectroMagnetic Compatibility (EMC) requirements

EN 301 489-4 V1.3.1 (2002) Electromagnetic compatibility and Radio spectrum Matters
(ERM); ElectroMagnetic Compatibility (EMC) standard for radio equipment and services; Part
4: Specific conditions for fixed radio links and ancillary equipment and services

EN 50117 (all parts), Coaxial cables used in cabled distribution networks

3 Temms, definitions, symbols and abbreviations

3.1 Tlerms and definitions

For the|purposes of this document, the definitions Kontained . 60050(161) apply. The
most important definitions of IEC 60050(161) are repedted héreafte h the IEC-numbering
given in|brackets. In addition, some more specifi i in@se in this standard, arg listed.

3.1.1
AC power port
point at|which a cable for the AC powe

3.1.2
active gquipment
equipment (e.g. ampl

external or inter@o :

3.1.3
antenna input po
point at ipn gst is directly connected to the receiving antenna(s)

performing signal processing by mgans of
equency range

3.1.4
band
nominal

3.1.5
burst
sequence of a limited number of distinct pulses or an oscillation of limited duration

[IEV 161-02-07]

3.1.6

cable network equipment

equipment from which cable networks for television signals, sound signals and interactive
services are built

NOTE Examples of typical cable network equipment could be found in Part 3, Part 4, Part 5, Part 6 and Part 10 of
the IEC 60728 series.

3.1.7

carrier-to-interference ratio

minimum level difference measured at the output of an active equipment between the wanted
signal and
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— intermodulation products of the wanted signal and/or unwanted signals generated due to
non-linearities,

— harmonics generated by an unwanted signal,

— unwanted signals that have penetrated into the operating frequency range,

— unwanted signals that have been converted to the frequency range to be protected
(operating frequency range).

3.1.8
control port
point at which a cable for the control signal is connected to the equipment

3.1.9
DC power port
point at|which a cable for the DC power supply is connected to the egui

3.1.10
electromagnetic disturbance

any elgctromagnetic phenomenon which may degrade
equipment or system, or adversely affect living or inert ma

a | device,

[IEV 161-01-05]

NOTE Ap electromagnetic disturbance may be’s
propagatipn medium itself.

ge in the

3.1.11
electromagnetic interference
EMI
degraddtion of the perforp f ) issi used by

[IEV 161-01-06]

NOTE Il English, th;;er

the cause| and the effect;

Epectively

3.1.12
electromag
all pass
active ¢
perform

pgnetic-
or the

3.1.13
electrOftatlc discharge
ESD
transfer of electric charge between bodies of different electrostatic potential in proximity or
through direct contact

[IEV 161-01-22]

3.1.14
enclosure port
physical boundary of the equipment through which electromagnetic fields may be transmitted

3.1.15
ethernet (IP) port
point at which a cable for the wanted IP signal is connected to the equipment
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3.1.16

Euro-DOCSIS

the European Data Over Cable Service Interface Specification Standard (Euro-DOCSIS)
defines interface specifications for cable modems and cable modem termination systems for
high-speed data communication over cable networks

3.1.17

external immunity

ability of a device, equipment or system to perform without degradation in the presence of
electromagnetic disturbances entering other than via its normal input terminals or antennas

[IEV 161-03-07]

3.1.18
first satellite intermediate frequency range

output frequency range of the outdoor unit which is comprised of thg
950 MHE and at least 3 GHz or parts thereof

nd 5etween

3.1.19
immunity (to a disturbance)
ability S.E a device, equipment or system to perform wi
electromagnetic disturbance

the presenge of an

[IEV 161-01-20

3.1.20

immunity level
maximum level of a given electrom i k incident on a particular|device,

equipm operating at a required dggree of
performpance

[IEV 161-03-14]

3.1.21
immunity limit
specified minimury

[IEV 16

3.1.22
immunity

ratio of it to the electromagnetic compatibility level

[IEV 161-03-16, modified]

3.1.23

in-band immunity

immunity against disturbance at any frequency of the wanted signals carried at the interfaces
and used internally within the equipment under test (e.g. input/output frequencies, IF, video
band, etc.)

3.1.24
individual receiving system
system designed to provide television and sound signals to an individual household

3.1.25

indoor signal lines

lines which do not leave the building and which are protected by other equipment against
outdoor interference (e.g. connections from switching to transmission equipment in the same
building)
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3.1.26
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internal immunity
ability of a device, equipment or system to perform without degradation in the presence of
electromagnetic disturbances appearing at its normal input terminals or antenna

[IEV 161-03-06]

3.1.27

mains immunity
immunity to mains-borne disturbance

[IEV 161-03-03]

60728-2 © IEC:2010(E)

3.1.28
mains [
active €
mains v

3.1.29

muItimIdia network equipment

equipm

3.1.30
operati
the pas

3.1.31
outdoo
lines led

3.1.32
out-of-
immunit]
carried
frequen

3.1.33
passive

equipmer

to opers

3.1.34
port

owered equipment
quipment directly connected to the mains via a separate
bltage

nt containing broadcast and telecommunicatio

ng frequency range
sband for the wanted signals for whi

- signal lines
ving the building 2

and immunit
again
bt the intexfa

s Heen designed

g/ith the

d signal
t/output

in order

particularinterfaceo

el iy
I

e . . .
hre—specificequipmentwith-theextermatetectrommagneticenviron

Enclosure port

AC/DC power supply port ——— EQUIPMENT
Antenna input port — UNDER
Earth port —— TEST

RF network port

Telecom signal po
Ethernet (IP) port

Control port

nent:

rt
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3.1.35

radiation (electromagnetic)

a) the phenomenon by which energy in the form of electromagnetic waves emanates from a
source into space

b) energy transferred through space in the form of electromagnetic waves

NOTE By extension, the term electromagnetic radiation sometimes also covers induction phenomena.

[IEV 161-01-10]

3.1.36

RF network port
point at which a coaxial cable for the wanted RF signal is connected to_the equipment but
excluding direct connection to the antenna

3.1.37
RF signal port
antenng input port or RF network port

3.1.38
screening effectiveness
ability df an equipment or system to attenuate the/influenc f ic fields from
outside |the equipment or system or to suppress_th ds from
inside the equipment or system

3.1.39
signal port
point at|which a cable for the wanted signal+

3.1.40
spurioys signals
all unwgnted signals i

3.1.41
teleco ,
equipment from whi Rs are built

NOTE Tglecomimunita equipment are operated under a licence granted by a| national
telecommlunicati ity \and provides telecommunications between network termination points (NTPs) (i.e.
excludingtermina eq R gyond the NTPs). This covers equipment such as switching equipment (g.g.: local
telephon |tch|ng concentrators international switches, telex switches, netwofk packet
S : multiplexers, line equipment and
3 ¢ g Transfer
Mode (ATM)), Digital Sxgss Connect systems, network terminations, transmission equipment used in the access
network (|ke XDSL and IP routers)] power supply eqmpment (central power plant end of suite power supplies,
i = A i network
power suppl|es but excludes equment wh|ch is uniquely associated with or |ntegrated in other eqU|pment)
supervisory equipment (network management equipment, operator access maintenance equipment, traffic
measurement systems, line test units, functional test units).

3.1.42
telecom signal port
point at which a cable for the wanted telecom signal is connected to the equipment

3.1.43
test levels
preferential range of test level for ESD or fast transient test
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3.1.44

transient, adjective and noun

pertaining to or designating a phenomenon or a quantity which varies between two
consecutive steady states during a time interval short compared with the time-scale of interest

[IEV 161-02-01]

3.1.45

unwanted signal

signals inside and outside of the operating frequency range that are not considered as wanted
signals

NOTE
test signdls.

pine-wave

3.1.46
wanted|signal
during measurements, the wanted signal shall be simulated/using\a Si t signal

having the frequency within the operating frequency range and

3.1.47
well-mdtched

matchinlg condition in which the return loss of the
of IEC q0728-3, Table 1

rements

3.1.48
1 with a

well-scfreened

a test set-up can be considered well-scregened Fkits i

matched load, is at least ct adiation level of the equipment under
test, thg test set-up and tK i ingsuppliedPwith the same input signal level

3.2 Symbols

The follpwing gr I
either listed in IEC606

the figures of this standard. These symbols are
mbols defined in IEC 60617.

Symbol Symbol Referaerr‘\(;:tii:::mber
(I§ N ‘ Receiving antenna
). 4

-",F;" COW pdsSsS liller VdridUle dltenudlior

i~ [IEC 60617-S01248(2001:07)] A [IEC 60617-S01245(2001:07)]

G Signal generator by . .

~ [IEC 60617-S01226(2001:07)] — Coupling unit

£ Transmitting antenna EUT Equipment under test
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3.3 Abbreviations
AC alternating current ALC automatic level control
AM amplitude modulation ATM Asynchronous Transfer Mode
BSS broadcast satellite services CATV Community Antenna
Television (system)
COFDM Coded Orthogonal Frequency | CW continuous wave
Division Multiplex
DBS direct broadcast satellite DOCSIS Data Over Cable Service
Interface Specification
DSR digital satellite radio EMC electromagnetic compatibility
emf electromotive force EMI electromagnetic interference
Euro- European specific version of | EUT
DOCSIS Data Over Cable Service
Interface Specification
FM frequency modulation FSS
IF intermediate frequency IP
LNB low noise broadband- MATV on
converter
NTP Network Termination Point P
QAM quadrature amplitude PS guadrature phase shift Keying
modulation
RF radio frequency Q S satellite
S-channel special ch 5DH Synchronous Digital
Hierarchy
SMATV television
VHF VSB vestigial side band
xDSL
4 Me
41 G
Measurg¢mehnts shall e, unless otherwise specified, carried out with the rated performance of
the equipmént under test and at a standard room temperature. If required, adlditional

measurements shall be carried out at the highest and lowest rated ambient temperatures.

The equipment shall be tested including all those sub-assemblies with which it would normally

be used

All operating conditions and configurations, which are only temporarily present while
adjustment or service is being made, shall not be tested.
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4.2 Disturbance voltages from equipment

4.2.1 Disturbance voltages from equipment in the frequency range from
9 kHz to 30 MHz

4.2.1.1 Introduction

The method described is applicable to the measurement of disturbance voltages from
equipment in the frequency range of 9 kHz to 30 MHz on the mains line.

The measured voltage includes narrowband interference and broadband interference such as
that produced by semiconductor rectifiers.

4.2.1.2 General measurement requirements

Disturbd MJg to the
method iPusoidal
carrier. : into the
mains bly the equipment under test shall be measured by m 5 secified\artificial mains
network| with a measuring receiver having a quasi-peak d ' rements
and an average detector for narrowband measurements

4.2.1.3 Measurement of mains terminal disturl

Equipment required:

Equipment layout and connections:

Operating conditions

The edquipment unde hcturers
recommendations and teste ES.

All RF-ports sha ce. The
supply rements
shall be pecified
input vo

Measur According to CISPR 13

Present According to CISPR 13

The reslulis/shall be expressed in terms of dB(uV) and shall comply with the limits given in

Table 2.

4.2.2 Disturbance voltages from equipment at the AC mains frequency and its
harmonics

If the input current rating is within the scope of IEC 61000-3-2, the limits and test methods of
this standard shall apply.

4.2.3 Measurement of input terminal disturbance voltage
4.2.31 Method of measurement

The measurement shall be performed according to the method described in CISPR 13 where
antenna terminal should be intended as input terminal of the equipment (e.g. channel
converter, dBS tuner, etc.) under test.
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4.2.3.2 Presentation of the results

The disturbance voltage level of the equipment under test at the local oscillator frequency and
its harmonics shall be expressed in terms of input terminal disturbance voltage in dB(uV) and
shall comply with the relevant limits given in Table 3.

4.3 Radiation from active equipment
4.31 Introduction
The methods described are applicable to the measurement of radiation from active equipment

at the signal frequencies, at the local oscillator frequencies and their harmonics and at other
relevant frequencies

In the frequency range 5 MHz to 30 MHz the coupling unit method is

In the frequency range 30 MHz to 950 MHz the absorbing clamp,method IS s used.
In the frequency range 950 MHz to 25 GHz the substitutio

4.3.2 General measurement requirements
4.3.2.1 Measurement conditions

The mefasurement cables, coupling devices ‘a ermi ghall all be well-matched and
well-screened. If these conditions canno e made
for the|results. Test equipment sha ropriate
matchinjg pads.

An indogor, or outdoor, sit G must be
chosen,| so that any ficiently
removed from the meas

4.3.2.2
Measur

e allR
e the

e alls ife connections (if any).
4.3.2.3 ent frequencies
Measurements—shat-bemadeat-the fu”uvvilly fl\:quclluica.

a) single channel equipment

e at the vision and sound carrier frequencies;

e at any other frequency where disturbance can occur.
b) wideband equipment

e at the highest and lowest vision carrier frequencies in each used band and at a
selection of intervening frequencies chosen to give a realistic representation of the
radiation pattern throughout the operating frequency range.

e at any other frequency where disturbance can occur.

c) frequency converters
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ports and mains lead (if any):

e input and output vision and sound carrier frequencies,
| local oscillator fundamental frequencies,

2010(E)

— at any local oscillator harmonic, and any other frequencies where disturbance can occur.

Input ports

— atal

| local oscillator fundamental frequencies,

— at selected local oscillator harmonics, or other frequencies (as above).

4.3.3

Methods of measurements

4.3.31
4.3.3.1.

For the
method

This m
IEC 610

NOTE T
clamp us
whenever

to the sizg

the used

4.3.3.1.

The foll

NOTE 1
results. H
100 dB.

NOTE 2

Measurement of radiation in the frequency range 5 MHz

( General

cthod, in general, is the same as the

bd must have similar properties in this
the coupling units cannot be realised o

e of the installation). The measurement set-up and the“cal
Clamp.
p Equipment<«eq

bwing equipme

or more

measuring 4

It\shall be ascertained that the level of background interfering signals (ingress) is at least 10

ing unit
est.

ibed in
into the

rpose the

be used
ble or due
manual of

rest;

heasuring
ater than

dB below

the relevad

i t otherwise the Tesult mdy De blg[llll(.,d[llly alrected.

4.3.3.1.3 Equipment layout and connections

The layout of the test equipment is shown in Figure 1. The equipment under test is placed
10 cm above a metallic ground plane of dimension 1 m x 2 m. The coupling units are inserted
into the cables. The wanted signal generator is connected to the coupling unit which is
connected to the input of the equipment under test. The RF measuring receiver shall be
connected to the measuring output of each coupling unit successively. The cables connecting
the coupling units to the equipment under test shall be as short as possible.
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Coupling units Ground plane

750 o 1Tmx2m
RFout [ —— |
[ f—
75 Q
(]
= I
©
[=%
2
2 - - 1
) 750
2
5 %measm
© receiver
: A
S 75 Q
z Y
[0}
(&}
©
[=%
5 i:l—: 1
i < x
TP N
< N \\/
}/ Generator for
— \

RF in (\ the wanted

IEC 2464/09

Mains

Figu t , i easurements in the frequency range

The cab quipment should be not longer than 30 cm(and the
mains l¢ s o give a length of 30 cm. The distance between the
leads off \ plane Shall be not less than 3 cm.

The ma connected to a coupling unit but shall be provided with
absorbi the influence of disturbance voltages on the mains lead

under test

The e uipment the manufacturers
recom m rated
output level shall be used for the test and stated on the equment or accompanying data
sheet by the manufacturer.

shaII operate in accordance with

4.3.3.1.5 Measurement procedure

The generator for the wanted signal is adjusted to the required test frequency and its level is
set to the maximum specified operating level at the output of the equipment.

The measuring receiver is successively connected to all coupling units. All unused ports shall
be terminated.

For each measuring frequency the maximum reading is noted.
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4.3.3.1.6 Presentation of the results

The readings on the measuring set have to be corrected according to the coupling attenuation
of the used coupling units.

For coupling units with R = 75 Q the coupling attenuation is 3 dB.

In this case a measuring receiver of 75 Q impedance has to be used.

NOTE Alternatively, coupling units with R = 100 Q can be used for measuring receivers with 50 Q input
impedance. In this case the coupling attenuation is about 5 dB (4,77 dB).

The ragiatiom tevel—of the—equipment—under test—shatt—be—expressed7fm terms _—of power
in dB(pYV) and shall comply with the limits given in Table 4.

4.3.3.2 Measurement of radiation in the frequency range 30 I
the "absorbing clamp" method

4.3.3.2.01 Equipment required
The eqU

— a sig power;

— ana

— a measuring set of appropriate imp ce X ' ;

— am s 0,6 m
and [of appropriate impedance;

- screEned terminating Ip

— all necessary coupling d

— a mains filter able bquency
range of inte@

— absqrbing de uipment
undTr test on it

— asu

4.3.3.2.

The meps MHz to

950 MH

The equipment under test shall be placed at a height of approximately 1 m above thg ground

on a nobh=-metallic enppnri onwhich the nhcnrhing hlgmp can-be accommodated and - moved.

If no input signal is required (e.g. for measurements of local oscillator radiated power) the
input shall be terminated by means of a well screened load. For measurements of local
oscillator power at the input of the outdoor unit, see 4.3.3.4.

The output of the equipment under test shall be connected to a measurement cable of the
same characteristic impedance and the cable shall be terminated with the nominal impedance
of the output via the coaxial switch.
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Measuring
set

Signal
generator

Absorbing —— —1 |Terminating

EUT \ clamp —r— resistor

Measurement cable

Absorbina-device S dab i
T S ECOREGBOSOToiht

(ferrite rings) T (see NOTE 1in 4.3.3.

Mains filter
Mains

Figure 2 — Absorbing clamp

Well-sc test as
specifie to the
dimensi

The unysed outputs, if ang e o)) nominal
impedamce by means of non ‘

The majns lead, if"an rough a
suitablel mains fi he filter
end.

The mdgi g G suitable
absorbi evi O i ), placed close to the equipment under test, fo avoid
measure [

4.3.3.2.

The equipment be operated in accordance with the manufacturer's

recommendations.

The equipment under test shall be tested under conditions, which maximise the radiation. The
maximum rated output level shall be used for the test and stated on the equipment or
accompanying data sheet by the manufacturer.

The supply voltage shall be set to a value within the specified rating.
Adjustable controls accessible to the user or installer shall be set so as to maximise radiation.

The signal generator at the input shall be adjusted so that the maximum rated output level,
within the operating range of the equipment under test, is used.

For sensibly consistent results the dispositions of the signal generator cable preceding the
absorbing device, the mains lead, the measurement cable beyond the absorbing clamp and
their proximity to other items shall not influence the readings on the measuring set by more
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than £1 dB. This can be checked by moving the cables and by running the hand along their
length after setting up the equipment in accordance with Figure 2 and either Figure 3 or

Figure 4.

NOTE 1

At frequencies below about 100 MHz it may be necessary to add a second absorbing clamp at the far end

of the measurement cable as shown in Figure 2. This is to compensate for the reduced absorption of the clamp at
these frequencies.

NOTE 2 The absorbing clamp can be calibrated in accordance with the relevant clauses of CISPR 16-1.

IBC 2466/09
Key
1 =lequipment under test 6 = terminatihg resisto Coaxia h Switch-Pos
2 =labsorbing clamp 7 = mains fijter asure radiation 3-2,69
3 =|measuring set coaxial § level 3-9,(6-2)
4 =|signal generator
5 =labsorbing device
3

\J; IEC 2467/09
Key
1 = equipment under test 6 = terminating resistor Coaxial switch Switch-Pos
2 = absorbing clamp 7 = mains filter Measure radiation 3-2,109
3 = measuring set 8 = coaxial switch Check level 3-10,(9-2)
4 = signal generator 9 = measurement cable
5 = absorbing device 10 = input signal cable

Figure 4 — Example of measurement set-up for measurements
on the input port of active equipment
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4.3.3.24 Measurement procedure

With the equipment set-up as shown in Figure 2 and Figure 3, and the measurement cable
coupled to an output port of the equipment under test, the absorbing clamp is positioned at
the equipment end of the measurement cable and the coaxial switch placed in the check level
position. Adjust the signal generator to the test frequency and to an input level that will give

the maximum rated output level from the equipment under test.

Tune the measuring set. Turn the coaxial switch to the measure radiation mode. Move the
absorbing clamp along the cable away from the equipment until a maximum reading is

obtained on the measuring set (at a spacing of about 1/2).

This prdcedure iS repeated for each of the test frequencies and for each Of the_measurement
ports.
For radjation measurements on a frequency converter output port It signal
generatpr shall be set in turn to the input frequencies used apd uned to
each of|the particular output frequencies.
For radjation measurements on the mains lead of acij equipment ghall be
connec d as shown in Figure 3, except that the mains i levices,
extend Lirement
cable. abpove ck-level
position @ Set the signal génerator
output l¢
4.3.3.2.6
The rea(di ign curve
of the a
The radiation stituted
power in dB (pV¥)
4.3.3.3 : adiation, inh the frequency range 950 MHz to 25 GHz using

t and of

— suitable calibrated transmitting antennas covering the frequency range(s) of interest;

— a spectrum analyser of appropriate impedance covering the frequency range of interest;

— high-quality connecting coaxial cables of appropriate impedance;

— screened terminating loads of appropriate impedance and design;

— a mains filter able to remove extraneous noise from the mains supply in the frequency

range of interest;

— alow-noise preamplifier (if needed).

4.3.3.3.2 Equipment layout and connections

The equipment under test shall be placed on a support of non-metallic material, the height of

which shall be 1 m above the ground, as shown in Figure 5.
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Equipment, which needs an input signal and/or pilot frequencies, shall be connected to a
suitable signal and/or pilot frequency generator through a well-screened coaxial cable.

If no input signal is required (e.g. for measurements of local oscillator radiated power), the
input shall be terminated by means of a well-screened load. For measurements of local
oscillator power at the input of the outdoor unit, see 4.3.3.4.

The unused outputs, if any, of the equipment under test shall be terminated with their nominal
impedance by means of well-screened loads.

The mains lead, if any, shall be placed vertically and connected to the mains outlet through a
suitable_mains filter. Any excess length of the mains lead shall be coiled up-neatly at the filter
end.

The mgins lead and the signal generator coaxial cable shall
absorbing devices (e.g. ferrite rings), placed close to the equi
measurément errors.

EUT

Coaxial
cable [

Spectrum
analyser

Wanted signal
generator

IEC 2468/09

ef-up for the "substitution" radiation method —
First measurement step

4.3.3.3.3 anditions

The e test shall operate in accordance with the manufacturers
recommiendations~Nangd” under conditions, which maximise the radiation. The maximum rated
outputrrllevel shall be used for the test and stated on the equipment or accompanying data

sheet by ttrenmanufactorer:

The measurements shall be made with a directional antenna of small aperture capable of
making separate measurements of the vertical and horizontal polarisation of the radiated field.
The height above the ground of the centre line of the antenna shall be the same as the height
of the approximate radiation centre of the equipment under test.

In order to avoid the influence of the ground reflection on the results, it is recommended to
use a suitable horn antenna. In that case no metallic ground plane is needed. To fulfil the
Fraunhofer conditions the measuring distance shall be

d>2 b2/

where
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b is the wider dimension of the horn mouth;

A is the wavelength corresponding to the test frequency.

The measuring set used in this frequency range usually consists of a spectrum analyser. If the
radiation level is low, a low-noise preamplifier may be needed.

4.3.3.3.4 Test site validation

The validation of the test site shall be determined as follows. A transmitting antenna shall be
mounted at the position where it is intended that the approximate radiation centre (usually the
volume centre) of the equipment under test is to be placed. The receiving antenna shall be
placed at the same position as that chosen for the actual measurements. The two antennas
shall bg placed so that they have the same polarisation, which shall be/per br to an
imaginary line between them. Tests shall be made in the horizontal a arisation
planes.

The test site shall be considered suitable for the purpose of medsu ¢quency
if the indication on the measuring set changes by no more tha E e of the
transmifting antenna is moved from 0 cm to 20 cm in any di i iRti itipn.
NOTE Thpe gain of the applied transmitting antenna in dB above v i i hccount.
4.3.3.3.p Measurement procedure

Measurg¢ments shall be made by t ing both
horizonfal and vertical polarisations and the tu it i shall be

rotated.| The equipment shall be rotated+ Y iati easured
shall be| noted at each measuring frequenc

Then the equipment undée i$ i ed by a
standarfl generator. It$ € uipment
centre gccording to Fig

Coaxi itti Receiving
ab’x antenna antenna
h=1m
Wanted signal Spectrum
generator analyser

IEC 2469/09

Figure 6 — Measurement set-up for the substitution radiation method -
Second measurement step

For each measuring frequency the output level of the generator is adjusted in order to give
the same reference indication on the spectrum analyser as achieved with the EUT. The level
of the available power of the generator, increased by the radiating antenna gain above the
half-wave dipole, is taken as the level of the radiated power of the equipment under test at the
considered frequency.
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The equivalent radiated power is given by the following equation:
P=Py-A:.+ G,

where

P is the equivalent radiated power in dB(pW);

is the available power of the generator in dB(pW);

c is the loss of any cables and adaptors between generator and antenna in dB;

is the gain of the transmitting antenna in dB referred to the half-wave dipole antenna.

f, thellevel pf back-
e reading"may be

It shall pbe ascertained that, when the equipment under test is switched
ground |noise is at least 10 dB below the relevant limit, otherwis
significgntly affected.

4.3.3.3.6 Presentation of the results

The radiation level of the equipment under test shall be C stituted

4.3.3.4 Measurement of local oscillator power(at
4.3.3.4.1 Method of measureme

The power at the outdoor unit input™\(incly . driser, orthomode tranpsducer,
bandpags filter, RF waveguide, etc.) sr Lirement
method|described in 4.3.3.3, with the |lexc ny input
signals from a signal gene

If a suithble interface a ! td it (e.g. R120, C120) is available, the local
oscillatqr power can be mya ~ apter.
4.3.3.4.p Pre

The power level ¢ d power
in dB(pV

4.3.3.5

4.3.3.5. measurement

The radjationjof a indoor antennas shall be measured in the frequency range 30 MHz to

1 000 MHZ\according to the field strength method described in CISPR 22.

The measurements shall be carried out with the EUT operating as intended (output terminated
with the nominal impedance) but with no input signal.

4.3.3.5.2 Presentation of the results
The radiation level of the equipment under test shall be converted from field strength to power

expressed in dB(pW) and shall comply with the relevant limits given in Table 4. The following
formula shall be used for calculation

P=E-F¢

where

P is the radiated power in dB(pW);
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E is the measured field-strength in dB(uV/m);

F¢ is the correction factor (7,3 dB for the measuring distance of 3 m).
4.4 Immunity of active equipment

4.4.1 General

Any RF signal entering the equipment may produce interference. Unwanted signals can
appear at the output of the equipment when disturbance frequencies are entering because of
poor immunity

distributed or transfer their modulation through crossmodulation to the wax gnal,

e Dbealf

e fall in the nominal frequency ranges of the equipment.

NOTE Spme interference can be avoided by a judicious choice of distributed ¢
4.4.2 Performance criterion

Performiance criterion A (according to IEC 61000-6-1)

The eql ance or
loss of 1u hen the
equipm ble loss
of perfo

For the incident
electromagnetic disturbangeé i j utput of
the equ|pment under test ifi j utput of

the equipment under te

It is asqumed th@e
to-unwalnted signal rati

0dB

wanted-

for AM-VSB-TV and FM radio
for FM-TV

4

in an an , in a digital environment, to a

Reed Salomon and after

itérbierror correction for QPSK, QAM, COFDM

when measured at the output of the equipment under test.

NOTE 1 For digitally modulated signals the system performance limits ensure a service that is quasi-free of
interruption.

NOTE 2 DVB-C QAM signals do not use Viterbi error correction and impulse or narrowband interference may
result in degraded performance.

NOTE 3 For compliance testing it is not necessary to measure the actual level of immunity, but only to ensure that
the immunity requirements of Clause 5 are complied with.
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4.4.3 Measurement of the external immunity to ambient fields
4.43.1 Out-of-band immunity (modulated interfering signal)
44311 Test method

Out-of-band immunity test is only relevant to active equipment where in-band immunity is not
required.

For the disturbance frequency range 150 kHz to 80 MHz measurements shall be made with
the injection method described in IEC 61000-4-6.

For the gisturbancefrequencyrange-80-MHzte-3 n a test
site using the radiated field method described i z, using
suitablelantennas).

For the frequency range 3 GHz to 25 GHz, no requirements apply

NOTE Methods of measurement and limits are investigated for inclusiop Nture iseld edition.
4.4.3.1.p Test frequencies

For sindle channel equipment, measurements shall field at
frequengies outside the nominal frequency ran Figure 7
and Fig both the

input an

125
119

<= Pair of unwanted
signal

- f<— 1 MHz

Variation range of
unwanted signal

Test channels within
nominal frequency range

48 120 176 300

// ! ! ! // R
0,15 40 450 950  fIMHz

IEC 2470/09

Figure 7 — Frequency allocation for out-of-band immunity measurement of active
equipment with nominal frequency range below 950 MHz for AM applications
(Example: VHF broadband amplifier; bandwidth 40 MHz to 450 MHz)
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Y.

' Field strength

db(mV/m)
125 : }B
119
l<— Pair of unwanted
<— Nominal frequency range of ~ — signal
equipment under test — [« 1MHz
Variati nge of

un ed sigpa

Test channels within
nominal frequency range

970 1220 1470 1720 A

_// | | | | AV .
950 ) X\ DN 3000 fIMHz

IEC 2471/09

Figure 8 — Frequency allocation an d<in / measurement of acfive
equipment with nominal frequengy range S 0 MHz for FM applications
(Example: IF amplifigr bandwidt MHz to 1 750 MHz)

sarried out using a disturbance|field at
frequengies outside th f the equipment under test (see Figure 7
and Fig all be taken at least at the following centre
frequengi ithi imallfrequency ranges of the equipment under test.

For bropdband equipme

inal frequency, range (e.g. power supplies| control
in the whole specified disturbance frequency|range.

For equ
units)
a) Equ equency ranges <950 MHz for AM applications

8 MHz
48, 120, 176, 300, 480, 680, 850 MHz

Test chd

at centr

b) Equjpment with nominal frequency ranges >950 MHz for FM applications

Test channels with bandwidth 27 MHz
at centre frequencies 970, 1220, 1470, 1720, 1970, 2220, 2470, 2720,
2 970 MHz

4.4.3.1.3 Test conditions

In all cases, the measurement of the out-of-band immunity of equipment involves an
evaluation of the effects of the disturbance field on the normal output signal.

The equipment under test shall be operated at its nominal power supply voltage and under
typical conditions, whether manual or automatic.
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All unused inputs and outputs shall be correctly terminated using screened termination loads.
Any manual controls shall be adjusted to give maximum gain and the correct
amplitude/frequency response.

The wanted signal generator shall be set to the wanted channel frequency f,.

The output level of the wanted signal generator is adjusted to give the specified maximum
level at the output of the equipment under test.

The disturbing field is simulated by two discrete carriers (two unwanted signals), the field
strength levels of which are 6 dB down from the reference level in Table 6 and spaced 1 MHz
away from each other. The reference frequency for the two unwanted signals shall be the
arithmetical mean value of their individual frequencies.

4.4.3.1.4 Out-of-band immunity

For the [scope of this standard, the external immunity level wil)’corces el of the
incident electromagnetic disturbance outside the nominal freguency ranges i duces a
just pergeptible interference (see NOTE 3 to 4.4.2) at the PU % jer test,
when the maximum output level, as defined and published b bsent at
the outgut.

4.4.31.5 Measurement procedure

The wapted signal generator shall be S g e signal
level at|the output of the equipment unde p receiver
or specfrum analyser.

The mgasuring receiver (Or s 3 nplitude
interfergnce products ( M ; within the wanted channel and th¢ output
levels of the unwanted ted simultaneously to obtain, at the output

of the efuipment v | > er-toxinterference signal ratio which complies jwith the
performpnce cri [ i R

The equ
unwantg 2 hall~e ndted at each measuring frequency.

Harmon by roY grals shall not be taken into account.

In the c N t provided with automatic level control, care shall be taken to Keep the
wanted

4.4.3.1.6 *“ Presentation of the results

The results are expressed in terms of the lowest field strength in dB(uV/m) for the
performance criterion given in 4.4.2, and shall comply with the relevant limit given in Table 6.

4.4.3.2 In-band immunity (unmodulated interfering signal)
4.4.3.21 Test method

For the disturbance frequency range 150 kHz to 80 MHz measurements shall be made with
the injection method described in IEC 61000-4-6, but with the disturbing frequencies in
accordance with in-band definition.

For the disturbance frequency range 80 MHz to 3 GHz measurements shall be made on a test
site using the radiated field method described in IEC 61000-4-3 (extended to 3 GHz, using
suitable antennas).
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For the frequency range 3 GHz to 25 GHz no requirements apply at present.

NOTE Methods of measurement and limits are investigated for inclusion in a future amendment or revised edition.

4.4.3.2.2 Equipment required

The test equipment required for the measurement of the in-band immunity of equipment is

listed below:

e a signal generator covering the frequency range of interest and

respective wanted

signal, as well as pilot-signal generators, as required;

e a power RF generator covering the frequency range of interest and of sufficien

and well-screened

Test equipment for connection to the unit under test shall be
with appropriate matching pads.

4.4.3.2.8 Test frequencies

Measur
placed ]

Figure 1
band i
disturb

g@asuring receiver or spectrum analyser;

ble combiners, test cables and terminating loads all of wh

ealistic presentation o
¢ wanted signal frequency
he wanted channel in the

channelfselective equipme

In the cpse of broadb

of the gquipment ands
from the wanted .

a) Equ
Wanted
b) Equfs

Wanted|signal\fre

al frequency ranges >950 MHz for FM applications

ies: 970, 1220, 1470, 1720, 1970, 2220, 2470
2 970 MHz

representing the

atched

rovided

which is

f the in-
and the
case of

he band
D,5 MHz

2720,
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A
Level: dB(V) (emf), for f < 80 MHz or,
Field strength: dB(V/m), for f> 80 MHz
e — Nominal frequency range of equipment under test —
106
Unwanted
signal
< Variation range of unwanted signal (\ >
(\ \]
............................................. Wanted si | fi i
anted signal frequencies % :
s 144 176 300 / 470 68 860
1 1 1 1 Il 1 »
40 / \> 862 fIMHz
G EC 2472/09
Figure P — Frequency allocation for jn-b immv measurement of active equipment
with nominal frequency r z for AM applications
(Example: : pandwidth 40 MHz to 862 MHz)
a
Field strenV/ )
l (\ min uenCy range of equipment under test _T
106
Variation range of unwanted signal >
: Wanted signal frequencies :
%/ 0970 1220 1470 1720 1970 2200 2470 2720 2 §70
1 L 1 1 1 1 1 1 »
950 3000 fIMHz
IEC 2473/09

Figure 10 — Frequency allocation for in-band immunity measurement of active
equipment with nominal frequency range above 950 MHz for FM applications
(Example: IF amplifier; bandwidth 950 MHz to 3000 MHz)
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4.4.3.2.4 Test conditions

In all cases, the measurement of the in-band immunity of equipment involves an evaluation of
the effects of the disturbance field on the normal output signal.

The equipment under test shall be operated at its nominal power supply voltage and under
typical conditions, whether manual or automatic.

All unused inputs and outputs shall be correctly terminated using screened terminating loads.
Any manual controls shall be adjusted to give maximum gain and the correct
amplitude/frequency response.

A wantgd signal with the lowest specified or standardised input level shall be pplieF to the
input. If|no input level is specified by the manufacturer the wanted sig bexapplied with
a level ¢f 70 dB(uV).

NOTE Fpr Euro-DOCSIS this minimum input level for instance is specified ag43™6B( ignpls.

4.4.3.2.5 In-band immunity

For the| scope of this standard, the in-band immu of the
incident| electromagnetic disturbance within the no duces a
just pefceptible interference (see performance above-
mentionjed testing conditions at the oufput of the

4.4.3.2.

The wa bve, the
signal lgvels at the outpuj/o [ pasuring
receivel or the spectrum aqal . e varied
over th i t of the
equipm vith the

perform

The me
interferd
channel
intermo
ranges,

s at the test frequencies listed above. The|highest
equency of the unwanted signal lies within the test
rfefence signals which may occur due to convelsion or
pation of the unwanted signal within the nominal frgquency

shall be rotated in all planes and the minimum output level of the
tor shall be noted at each measuring frequency.

The equi
unwantg

H £ 4 Adigtiiebhin o =V~ | bal naot b ol H o -
armon Lo UT LT UTolUuTvITTy oryltrdil oirtdarn UL VT TANTIT 1mmrnou aovouurtit.

In the case of equipment provided with automatic level control, care shall be taken to keep the
wanted signal level and pilot levels constant.

4.4.3.2.7 Presentation of the results

The results shall be expressed in terms of the lowest field strength level in dB(uV/m) for the
performance criterion given in 4.4.2 and shall comply with the relevant limit given in Table 7.
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4.4.4 Internal immunity (immunity to unwanted signals)
4441 General
44411 Method of measurement

The measurement methods specified below serve to determine the immunity of an active
equipment to disturbance by unwanted signals occurring both outside of its operating
frequency range (out-of-band disturbance) and within of its operating frequency range (in-
band disturbance).

If the equipment under test are frequency converters that serve to convert one or more RF
input frequency ranges to one or more RF output frequency ranges, the measurements shall
account| for possible combination products of wanted signals, unwanted gignals\and\the local
oscillatgr frequency.

4.4.41.p Internal immunity level

For the| scope of this standard, the internal immunity leyel \ i of the
unwantgd signal applied to the input terminals which con ih Y Criterion
given in|4.4.2.

4.4.41.8 Test set-up

The tedt set-up is shown in Figure shall be

properly interconnected with their ch ver the
operating frequency range.
Prior to free of
internal can be
avoided
G
Signa Fi
Spgctrum
genergt \ f anglyser
/ " —_—
™ [/ /| >

- dB ﬂ‘-t
f L EUT J

dB

o)
|
BN

N

SG3
IEC 2474/09

Figure 11 — Measurement set-up for internal immunity test
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44414 Measurement procedure
The measurement shall be carried out based on the three signal measurement method, where

the unwanted signal is simulated by two discrete carriers that are 6 dB down from the
reference level and spaced a specified amount away from each other.

The equipment under test shall be subjected to disturbance by unwanted signals in
accordance with the relevant limit curves.

4.4.41.5 Test condition

The limit curves specify the minimum levels of unwanted signals at which the equipment shall
meet the pCIfUIIIIaIIbU |cqui|c|||c||t.

The limit curve to be applied shall be appropriately selected for the op i y range
of the ejquipment under test and be adapted to the limits of the op i |ange, if
required.

At the putput of the equipment under test, all RF carrigr-tecinien fios are
measur¢d by means of a measuring receiver or spec : ] value is
noted.

4.4.41.6 Internal immunity to out-of-band

The level of the wanted signal shal
4.4.4.2 [for the frequency range 47 MH
10,70 GHz to 12,75 GHz.

given in
y range

For megasurements of im
signals |shall be applied
relevan{ limit curve.

It is parmitted'
measuré¢ments on™a

by unwgnted signals

bing signals, the unwanted out{of-band
ent under test in accordance with the

em>specific level reduction of 3 dB when | making
for circular polarisation, but exposed to disturbance

At the o i nder test measurements shall be made in order to dgtermine
if all int i ts gJenerated by wanted and unwanted signals or by ufhwanted
signals \ i ing the oscillator frequency (if applicable), shall comply with
perform iferi

During measuremenis” the wanted signal shall be tuned over the operating frequency range.
The worlst fessult shall be noted in each case.

If different input frequency ranges (e.g. different planes of polarisation) are combined by a
equipment to form a single output frequency range any unwanted signals that fall within the
operating output frequency range after conversion shall be considered as intermodulation
products.

4.4.41.7 Internal immunity to in-band disturbing signals

The level of the wanted signal shall be adjusted according to the specification given in
4.4.4.3. For measurements of immunity to in-band disturbing signals, the simulated unwanted
signal shall be applied to the input of the equipment under test in accordance with the
relevant limit curve.
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It is permitted to introduce a system-specific level reduction of 3 dB when making
measurements on a converter designed for circular polarisation, but exposed to disturbance
by unwanted signals with linear polarisation.

At the output of the equipment under test measurements shall be made in order to determine
if all intermodulation products generated by the wanted and unwanted signals and falling
within the operating frequency range shall comply with the performance criterion given in
4.4.2.

If different input frequency ranges are combined to form a single output frequency range,
unwanted signals that fall outside of their original input frequency range shall be considered
as distortion products.

4.44.2 Internal immunity in the frequency range 47 MHz to 862
4.4.4.2. General

For active equipment processing signals directly supplied by\receiw 3 the output
level of |all intermodulation products, that fall within the fregtre _ e equipment
under tgst, shall be such that the carrier-to-interference rag ) [ rmance
criterion] given in 4.4.2.

44429 Method of measurement

Measurg¢ments shall be performed witk_th i 3 | in one
of the tglevision or radio broadcast band N S nted by
two unmodulated carriers. The level of-tf ghal shall be adjusted to the specified
maximu 7 . dulated
carriers|(representing the Table 8
and shall be spaced 1 M \

NOTE This requirement d cy range
87,5 MHz|to 108 MI-Q

With sub-band, ful<baft uipment

the level of the wants

Selectiv
requirer
equipmer

, bandpass filters and similar) that are necessary to meet the
y to unwanted signals shall be integral parts of active

4.4.4.2. Presentation of the results

The resplts’ are expressed in terms of carrier-to-interference ratio in dB and shall comply with

th f rea-an ritarion o g on e A anth thh o o e o iatad tact on H 3P--¢ 1PN £ T okl 8
e per JITTTATTUC UITITTTUTT yirverlt 1 =.7.o, Wil 11T dypPrupiialvu 1ot opouinvatvit vr 1 a Ie .

=N

4443 Internal immunity in the frequency range 10,70 GHz to 12,75 GHz
4.4.4.3.1 Limits of application

The measurement of internal immunity for outdoor-units in the frequency range 10,70 GHz to
12,75 GHz has to be seen as recommendation to assure the proper operation of satellite
receiving outdoor units at least in CATV and MATV headend applications. If applied to
outdoor units, measurements shall be performed with the set-up of Figure 11 using one
unmodulated wanted signal and one unwanted modulated signal represented by two
unmodulated carriers. The level of the wanted signal shall be adjusted as given in Figure 12
and Figure 13. The levels of the two unmodulated carriers (representing the unwanted signal)
shall be 6 dB down from that specified in Table 8 and shall be spaced 1 MHz one from the
other.
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Level of unwanted
Range of measurement for

signal/dB(pW) )
A " unwanted signal |
79 !
59
27
20 :
2 Level iof war:1ted signal
; : ; 3
9,95 10,2 10,4510,7 }’?13,0 13,25 13,5
FSS range Frequency pf unwanted
signal/GHz
range
IEC 2475/09
Flgure 12 — Levels \of we 1 : ignals for the internal immunity
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A Range of measurement for unwanted signal
dB(pW) - -’
[CN AR 1
66. ................................
56. .............................................................
©
c
2
(2]
el
(0]
<
®©
g
S 34 f--cccrieiieie el
G
)
>
DO 27 ik oe e e e e e e e e e eeeeeeeaaaaanas
—

13,00

IEC 2476/09

4.4.4.3.
All inter| 3O s at\the output of the outdoor unit, falling within the output [SAT-IF-
frequen 3—earrier-to-interference ratio which complies with the

perform

This is thevassulpption that at least one wanted signal and one unwanted sjgnal, in
accordancewithNthe\imit gurves given in Figure 12 and Figure 13, are involved.

44438 Multipté outdoor units

When using multiple outdoor units with a combined output, the distortion products caused by
unwanted signals and/or wanted signals, falling within the frequency ranges produced by the
multiple outdoor units, shall be at least 35 dB below the output level of the wanted signal.

4.4.4.34 Presentation of the results

If this measurement is applied, the results are expressed in terms of carrier-to-interference
ratio in dB and should comply with the performance criterion given in 4.4.2, with the
appropriate test specification of Table 8.
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4.4.4.4

Immunity of outdoor units to image frequency signals

4.4.4.41 Method of measurement

The immunity to image frequency signals is given by the image frequency rejection ratio. It
shall be measured for outdoor units used for the reception and conversion of FM-TV-signals

with out

put frequencies in the SAT-IF-range.

The measurement shall be made according to the method given in 3.10 of IEC 61079-1.

4.4.4.4.2 Presentation of the results

The res
perform

4.5 Sicreening effectiveness of passive equipment

4.51

The me
passive

In the fi

be used.

In the flequency range 30 MHz to 950

is used.

In the f
used.

4.5.2

The me
well-scr]

An indo
chosen,
remove

Measur

— allR
— all's

e ara Avnracond 10 tAara
e

with the

PO T~ CApTcooCTTT T

ance criterion given in 4.4.2, with the li

Introduction

thods described are applicable to the measurem
equipment.

equency range 5 MHz to 30 MHz the coupl

75 Q impedance.

be used. When indoors, a room of sufficient size
and absorbing objects may be so positioned or sulf

F<ports;

ness of

.1 shall

4.3.3.2

3.3.3 is

ices and terminations shall all be well-matched and

shall be
ficiently

ngle or multipte wire connections (ifany).

Measurements shall be made at a selection of frequencies chosen to give a realistic
representation of the screening effectiveness throughout the operating frequency range.

4.5.3
4.5.31

Methods of measurements

Measurement of screening effectiveness in the frequency range 5 MHz
30 MHz using the "coupling unit" method

Equipment required: According to 4.3.3.1.

Equipment layout and connections: According to 4.3.3.1.
The mains lead (if any) is also connected to a coupling unit.

Operati

ng conditions: According to 4.3.3.1.

to
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Measurement procedure: According to 4.3.3.1.
Presentation of the results

When a passive equipment is tested, its screening effectiveness a; shall be given in terms of
the ratio, expressed in decibels, between the maximum power at the input of the equipment
under test and the corrected highest measured conducted power at each frequency of
measurement. The results shall comply with the limits given in Table 10.

4.5.3.2 Measurement of screening effectiveness in the frequency range 30 MHz to
950 MHz using the "absorbing clamp" method

Equipment required: According to 4.3.3.2.

Equipment layout and connections: According to 4.3.3.2

Operating conditions: According to 4.3
Measurgment procedure:

Presentation of results

When a erms of
the ratic uipment
under t¢ ent. The
results

4.5.3.3 Measurement/of scre ] € S i Hz to

Equipment required:
Equipment Iayo§>
Operating conditions: According to 4.3.3.3.
Measur

According to 4.3.3.3.

Present

When a| passive equrpment is tested, its screenmg effectiveness ag shaII be given in ferms of
the ratia; A he—eguipment
under test and the highest measured radlated power at each frequency of measurement. The
results shall comply with the limits of Table 10.

4.6 Electrostatic discharge immunity test for active equipment

The test method and the procedure shall be the direct contact method of IEC 61000-4-2,
according to IEC 61000-6-1, Table 1 — Immunity — Enclosure port — Item 1.5: Electrostatic
discharge.

Performance criterion B (according to IEC 61000-6-1):

The equipment shall continue to operate as intended after the test. No degradation of
performance or loss of function is allowed below a performance level specified by the
manufacturer, when the equipment is used as intended. The performance level may be
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replaced by a permissible loss of performance. During the test, degradation of performance
however is allowed. No change of actual operating state or stored data is allowed.

The test specifications are given in 5.6.

4.7 E

lectrical fast transient/burst immunity test for AC power ports

The test method and the procedure shall be those given in IEC 61000-4-4, according to
IEC 61000-6-1, Table 4 — Immunity — input and output AC power ports — Item 4.5: Fast
transients.

The test specifications are given in 5.7.

Performjance criterion B according to 4.6.
4.8 Methods of measurement for telecom signal ports of etwor
eguipment
Telecom signal ports of multimedia network equipment {i.e.™¢ equipment with
additionjal telecom signal port(s)) shall be tested accordin
5 Penformance requirements
5.1 General
5.1.1 Emission performance requjfements
The disfurbance level sha pecified in 5.2 and 5.3 when mgasured
using thle methods given | sitjopr frequencies, the lower limit appljes.
5.1.2 Immunity _perforimmance ire 9
Equipment und@ S \ arformance criterion as specified in 4.4.2 under the
presende of the distg . o es specified in 5.4.
5.2 Disturbance S quipment
5.21 hal disturbance voltage
Measur
able 2 — Limits of mains terminal disturbance voltage
Frequency range Limit values
MHz dB(uv)
Quasi peak Average value
0,009 to 0,15 Under consideration
0,15 t0 0,5 66 to 56 @ 56 to 46 @
0,5t0 5 56 46
5 to 30 60 50
a Decreasing linearly with the logarithm of the frequency.

5.2.2 Limits of input terminal disturbance voltages

Measurement shall be made in accordance with 4.2.3.
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Table 3 — Limits of input terminal disturbance voltages

Frequency range Oscillator frequency Level (75 Q)
MHz dB(uV)
30 to 3 000 Fundamental 46
30 to 3 000 Harmonics 46

Radiation

Radiation from active equipment

Measuréments shall be made in accordance with 4.3.3.1, 4.3.3.2 or 4.3 3)3.

ptectors

The radiation level is measured with a receiver having measuring and
as stated in Table 4 (reproduced from CISPR 16-1-1).
For sindle carrier measurements also other receivers can
Table 4 — Limits of radiated |st%ba ce
Frequency range Limit values \/M/;e s Detector
\ bajnd
MHz dB(RW) < kHz
5to 30 27 — 20 a\b 9 Quasi-peak
5 to 30 33(C \9 Quasi-peak
30 to 950 /| /\20\ \ \ \ 120 Quasi-peak
950 to 2 500 43 \\/ 1000 Peak
2 500 to 25 000 L 1000 Peak

€ Fqr

w o~— |
a Dgcreasing with the lggarithm ny.
b Fqr active equip ich is not\poweredyyia a mains line

mains pow equi

NOT
to 3
the
incr

MHz
for
P is

5.3.2

Local osci

tor power at the outdoor unit input

Measurememntsirattbemademaccordance with 473734

Table 5 — Limits of local oscillator terminal power

Frequency range

GHz

dB(pW)

2,5 to 25
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