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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 3: Active wideband equipment for cable networks

FOREWORD

2) The formal decisions or agreements of IEC on technical matte

3) IEC Publications have the form of recom

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

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

EC National Committees for any personal injury, property damage or
hether dlrect or |nd|rect or for costs (|nclud|ng legal fees) and ex-

9) Attention is drawn'to the poSsibility that some of the elements of this IEC Publication may be the subject of pa-
tent rights. IEC shall nokbe held responsible for identifying any or all such patent rights.

International Standard IEC 60728-3 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 fourth edition cancels and replaces the third edition published in 2005 of which it consti-
tutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

e extension of upper frequency range limit for cable network equipment from 862 MHz to
1 000 MHz;

¢ method of measurement and requirements for immunity to surge voltages;

e extension of scope to equipment using symmetrical ports;

e additional normative references;
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e additional terms and definitions and abbreviations.

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

FDIS Report on voting

100/1746/FDIS 100/1766/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 Directives, Part 2.

The I|st of all the parts of the IEC 60728 ser|es under the general title £gble ne orks for tel-

The committee has decided that the contents of this publicati Wi \uncha ged until
the stability date |nd|cated on the IEC web site under "http // N e data re-

* reconfirmed,

« withdrawn,

* replaced by a revised edition, or
*+ amended.

IMPORTANT — The ‘cplour 'n;kd \ht\hg/éover page of this publication indicates
that it contains coloyrs i to be useful for the correct understand-
ing of its contepts:\Users s re/print this document using a colour printer.
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INTRODUCTION

Standards of the IEC 60728 series deal with cable networks including equipment and associ-
ated methods of measurement for headend reception, processing and distribution of television
signals, sound signals and their associated data signals and for processing, interfacing and
transmitting all kinds of signals for interactive services using all applicable transmission me-
dia.

This includes

e CATV1-networks;
e MATV-networks and SMATV-networks;

e individual receiving networks;

puts to the headend or other interface points to the network up t

ers, I'CGQ

decoders, multimedia termi-
s and accessories thereof is

The standardization of any user termi
nals, etc.) as well as of any coaxial, ba
excluded.

1 This word encompasses the HFC (Hybrid Fibre Cable) networks used nowadays to provide telecommunications
services, voice, data, audio and video both broadcast and narrowcast.
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CABLE NETWORKS FOR TELEVISION SIGNALS,
SOUND SIGNALS AND INTERACTIVE SERVICES -

Part 3: Active wideband equipment for cable networks

1 Scope

This part of IEC 60728 lays down the measuring methods, performance requirements and da-
ta publication requirements for active wideband equipment of cable ne for television
signals, sound signals and interactive services.

This standard
e applies to all broadband amplifiers used in cable networks;
e covers the frequency range 5 MHz to 3 000 MHz;

NOTE The upper limit of 3 000 MHz is an example, but not a
which the equipment is specified, should be published.

eqcy range, or ranges, over

e applies to one-way and two-way equipment;

¢ identifies the performance specifications to be_pt hed by the manufacturers;

o states the minimum perfermance reuirts okce
Grade 1: amplifiers
Grade 2: amp

ea &1

er’s outlet, and to optimise cost/performance, taking into account the size of the network and
local circumstantes.

All requirements and published data are understood as guaranteed values within the specified
frequency range and in well-matched conditions.

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.

IEC 60065, Audio, video and similar electronic apparatus — Safety requirements
IEC 60068-1:1998, Environmental testing — Part 1: General and guidance

IEC 60068-2-1, Environmental testing — Part 2-1: Tests — Tests A: Cold
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IEC 60068-2-2, Environmental testing — Part 2-2: Tests — Tests B: Dry heat

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC 60068-2-14, Environmental testing — Part 2-14: Tests — Test N: Change of temperature
IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC 60068-2-29, Basic environmental testing procedures — Part 2-29: Tests — Test Eb and
guidance: Bump

IEC 60068-2-30, Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle)

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Tes
shocks, primarily for equipment-type specimens

gh handling

IEC 60068-2-32, Basic environmental testing procedures — Pay d: Free

fall

IEC 60068-2-40, Basic environmental testing procedure
Combined cold/low air pressure tests

IEC 60728-1, Cable networks for teleivision sighals bod signals and interactive services —

IEC 60728-2, Cable net
Part 2: Electromagnetig

IEC 60728-4, ,
Part 4: Passive widéba
IEC 60728-5, ;
Part 5: Headend

IEC 60950-1, formation technology equipment — Safety — Part 1: General requirements
IEC 61000-4-5, Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement

techniques — Surge immunity test

IEC 61319-1, Interconnections of satellite receiving equipment — Part 1: Europe

IEC 61319-2, Interconnections of satellite receiving equipment — Part 2: Japan

ITU-T Recommendation G.117, Transmission systems and media — Digital systems and net-
works — International telephone connections and circuits — General recommendations on the
transmission quality for an entire international telephone connection — Transmission aspects

of unbalance about earth

ITU-T Recommendation O.9, Specifications of measuring equipment — General — Measuring ar-
rangements to assess the degree of unbalance about earth
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3 Terms, definitions, symbols and abbreviations

For the purposes of this document, the following terms, definitions, symbols and abbreviations
apply.

3.1 Terms and definitions

3.1.1
amplitude frequency response
gain or loss of an equipment or system plotted against frequency

3.1.2

attenuation
ratio of the input power to the output power of an equipment or systep
decibels

expressed in

3.1.3
balun

device to match symmetrical impedance 100 Q (balanced
(unbalanced) and vice-versa

impedance 75 Q

3.14
carrier-to-noise ratio
difference in decibels between the vis

the television or radio system in use)

3.1.5

difference in transmissi
spilling of colour to lef

3.1.6

composite inter
CIN
sum of noise > products from digital modulated signals

3.1.7
composite inte
CINR

ratio of the signal level and the CIN level

modulation noise ratio

3.1.8

crossmodulation

undesired modulation of the carrier of a desired signal by the modulation of another signal as
a result of equipment or system non-linearities

3.1.9

crosstalk attenuation

unwanted signals beside the wanted signal on a lead caused by electromagnetic coupling be-
tween leads; ratio of the wanted signal power to the unwanted signal power, while equal sig-
nal powers are applied to the leads

NOTE Crosstalk attenuation is usually expressed in decibels.
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3.1.10
decibel ratio
ten times the logarithm of the ratio of two quantities of power P, and P,, i.e.

10Igi in dB
Py

3.1.11

equaliser

device designed to compensate over a certain frequency range for the amplitude/frequency
distortion or phase/frequency distortion introduced by feeders or equipment

NOTE This device is for the compensation of linear distortions only.

3.1.12
feeder
transmission path forming part of a cable network

NOTE Such a path may consist of a metallic cable, optical fibre, waveg
tension, the term is also applied to paths containing one or more radie-links

ation of them. By ex-

3.1.13
gain
ratio of the output power to the input pows

décibels

3.1.14
ideal thermal noise

noise generated in a resistixe com al agitation of electrons

NOTE The thermal power

where

It follows that

2
U
— _=4.B-k-T
R
and
U=~+4-R-B-k-T
where
U is the noise voltage (e.m.f.);
R is the resistance in ohms.

In practice, it is normal for the source to be terminated with a load equal to the internal resistance value, the noise
voltage at the input is then U/2.

3.1.15
level
decibel ratio of any power P, to the standard reference power Py, i.e.
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Py
101lg—
gPO

decibel ratio of any voltage U, to the standard reference voltage U, i.e

Uy
201
[ R Us

NOTE The power level may be expressed in decibels relative to Py = (U02/R) = (1/75) pW, i.e. in dB(P,), taking
into account that the level of Py corresponds to 0 dB(Pj) or, as more usually, in dB(pW), taking into account that
the level of Py corresponds to —18,75 dB(pW). The voltage level is expressed in decibels relative to 1 uV (across
75 Q), i.e. in dB(nV).

3.1.16

modulation error ratio
MER

sum of the squares of the magnitudes of the ideal symbol vectorsy dm of the
squares of the magnitudes of the symbol error vectors of a se , the result
being expressed as a power ratio in dB

3.1.17

multi-switch
equipment used in dis
verted to a suitable IF

ment to the multi-swik
contain amplifier

NOTE This enables larger networks with multiple multi-switches, each one installed close to a group of subscrib-
ers. The multi-switches are connected in a loop through manner. The IF signals that are received by an outdoor
unit from different polarisations, frequency bands and orbital positions are input signals to a first multi-switch. Ca-
bles connect the loop through ports of this multi-switch to the input ports of a second multi-switch and so on.

3.1.19

multi-switch port for terrestrial signals

port in a multi-switch used to distribute terrestrial signals in addition to the signals received
from satellites

3.1.20
noise factor/noise figure
used as figures of merit describing the internally generated noise of an active device

NOTE The noise factor, F, is the ratio of the carrier-to-noise ratio at the input, to the carrier-to-noise ratio at the
output of an active device.



