IEC 62087-5:2015-06(en-fr)

IEC IEC 62087-5

o
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 1.0 2015-06

Audio, video and felatéd éqliipnient-ADetésminhatior,of poyier consumption -
Part 5: Set top boxes (STB€S tandards.iteh al)

Appareils audio, vidéo et matériefEﬁ%El&%soTsDétermination de la consommation

de puissance — g andards iich.aicatalog/standards/sist942a3cc8-682d-4080-bb02-
Partie 5: Boitiers décodeurso|s.b4d413e9/iec-62087-5-2015




THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on' |[EC, International, Standards)
Technical Specifications, Technical™ Reports- “and" “other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - webstore.iec.ch/advsearchform
The advanced search enables to find IEC publications by, a
variety of criteria (reference, number, . text, . technical
committee,...). It also gives'information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical® terms, containing'21,/000 terms and definitions in
English and “French, ‘with’ equivalent terms in 16 additional
languages. Also known as the International Electrotechnical
Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

67,000 electrotechnical terminology entries in English and
French extracted from the Terms and Definitions clause of
IEC’ publications issued since 2002. Some entries have been
collected from-earlier publications of IEC TC 37, 77, 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: sales@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC -
webstore.iec.ch/advsearchform

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient 21 000 termes et définitions en anglais
et en frangais, ainsi que les termes équivalents dans 16
langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

67 000 entrées terminologiques électrotechniques, en anglais
et en frangais, extraites des articles Termes et Définitions des
publications IEC parues depuis 2002. Plus certaines entrées
antérieures extraites des publications des CE 37, 77, 86 et
CISPR de I'IEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
sales@iec.ch.



IEC 62087-5

Edition 1.0 2015-06

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Audio, video and felated equipment'-Determinationvof power consumption —
Part 5: Set top boxes (STB)

Appareils audio, vidéo et matériel connexe —Détermination de la consommation
de puissance —
Partie 5: Boitiers décodeurs

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 33.160.10 ISBN 978-2-8322-5400-4

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- IEC 62087-5:2015 © IEC 2015

CONTENTS

FOREWORD ...ttt et et e e e et et e e et et e e e e e e e e e e e e e e e e e eanaeenns 3
INTRODUGCTION ..ottt et et e e e e e e e e e e e e et et e e e e e aa e e et e e an s e et e an e eenaeeneeen 5
1 S ToTo] o 1 S 6
2 NOIMALtIVE FEFEIENCES ... 6
3 Terms, definitions and abbreviations ... 6
3.1 Terms and definitioNs. .. ... 6
3.2 A DI EVIAtIONS .. e 8

4  Specification of operating modes and fuNCtioNS ..........coiiiiiiiiiii i 8
4.1 =Y a1 = Y PP 8
4.2 Auto power doOWn fUNCHION ... . e 8

5 Measuring conditions for set top boxes (STBS) ..euieiiiiiii e 9
5.1 Overview Of @ Set 10D DOX .. i 9
5.2 LT o XU =1 o o = 10
5.2.1 GBNEIAL .. 10
5.2.2 RFE eS8 SIgNal ..o 10
5.2.3 Broadband input signal..........oooiiii 10

5.3 INPUL ErmMINAlS . e 11
5.3.1 Analogue tenrestrialinputterminab o . e o T L e J e 11
5.3.2 Cable television input terminal ........ ... 11
5.3.3 Digital terrestrial(inpuf terminal Gl . L O Ll 11
5.3.4 Satellite input terminal ... 11

54 Measurement procedure ....... L 0208 -0 L0 11
5.4.1 General'measuring conditions . ... 11
5.4.2 StabiliZatioN ... 11
5.4.3 Environmental conditionS ..o 11
5.4.4 ST 0] o J PPN 12
5.4.5 PoWer MeasuremMents ... 12
Annex A (informative) General information on STB technology .........cocoviiiiiiiiiiiiiiiee, 15
A.1 LT a1 =Y PP 15
A.2 Background on STB teChnNology ..uoeuin i 15
A.3 Testing recording and time shift functions ... 16

71 0] [ Yo = o 2 1728 18
Figure 1 — Auto power down fUNCHION .. ... 14
Figure A.1 — Block diagram of the common functional parts of an STB................coiiiiill 15
Figure A.2 — Time shift recording with single tuner...............oooi i, 16
Figure A.3 — Single tuner multifunction record and playback ..............coooiiiiii 16
Table 1 — Operating modes and fUNCHIONS ..o 9

Table 2 — Matrix for MUBIUNEr ST BS ... 13



IEC 62087-5:2015 © IEC 2015 -3-

1

2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

AUDIO, VIDEO AND RELATED EQUIPMENT -
DETERMINATION OF POWER CONSUMPTION -

Part 5: Set top boxes (STB)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

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

IEC Publications have the form of recommendations for_international use _and_are accepted by IEC National
Committees in that sense. While all reasonable efforts are made<to €ensure that/the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding(national lor regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation,of/conformity.(lndependent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

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

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

International Standard IEC 62087-5 has been prepared by technical area 12: AV energy
efficiency and smart grid applications, of IEC technical committee 100: Audio, video and
multimedia systems and equipment.

This bilingual version (2018-02) corresponds to the monolingual English version, published in
2015-06.

This first edition of IEC 62087-5 cancels and replaces Clause 8 of IEC 62087:2011. This
standard together with IEC 62087-1 to IEC 62087-4 and IEC 62087-6 cancels and replaces
IEC 62087:2011. This International Standard constitutes a technical revision.

This edition does not include any significant technical changes with respect to Clause 8 of
IEC 62087:2011. It was developed as a member of the new multipart series of IEC 62087
standards.
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The text of this standard is based on the following documents:

FDIS Report on voting
100/2470/FDIS 100/2500/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.

The French version of this standard has not been voted upon.

A list of all parts in the IEC 62087 series, published under the general title Audio, video, and
related equipment — Determination of power consumption, can be found on the IEC website.

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

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC website under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

This part of IEC 62087 specifies methods for measurement of the power consumption of set
top boxes for consumer use.

IEC 62087:20111 (third edition) revises methods for measuring power consumption of set top
boxes in the On mode and Partial On modes. These modes correspond to the active modes
which are defined in IEC 62542:2013.

This standard has been divided into multiple parts. At the time of publication of this part, the
following parts are planned or published:

— Part 1: General

— Part 2: Signals and media

— Part 3: Television sets

— Part 4: Video recording equipment

— Part 5: Set top boxes (STB)

— Part 6: Audio equipment

1 |EC 62087:2011, Methods of measurement for the power consumption of audio, video and related equipment
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AUDIO, VIDEO AND RELATED EQUIPMENT -
DETERMINATION OF POWER CONSUMPTION -

Part 5: Set top boxes (STB)

1 Scope

This part of IEC 62087 specifies methods of measurement for the power consumption of set
top boxes (STBs). It specifies the different modes of operation which are relevant for
measuring power consumption.

The methods of measurement are applicable only for equipment which can be connected to
the mains.

The measuring conditions in this standard represent the normal use of the equipment and
may differ from specific conditions, as specified, for example, in safety standards.

2 Normative references

The following documents,‘in whole or.in‘part;, aré.normatively. referenced in this document and
are indispensable for its application. For,dated,references, only the edition cited applies. For
undated references, the latest® edition™ of! the'l ‘referenced document (including any
amendments) applies.

IEC 60107-1:1997 iMethods dofic-measturementronisreceiversofor-‘television broadcast trans-
missions — Part 1: General conditions'=Measurements at'radio and video frequencies

IEC 62087-1:2015, Audio, video, and related equipment — Methods of measurement for power
consumption — Part 1: General

IEC 62216:2009, Digital terrestrial television receivers for the DVB-T system

3 Terms, definitions and abbreviations

3.1 Terms and definitions

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

3.11
additional functions
functions that are not required for the basic operation of the equipment

3.1.2

buffering

temporary storage of video and audio streams in some form of memory in order to perform
time shifting functions

3.1.3

cable TV STB

STB whose principal function is to receive and decode television signals from a broadband,
hybrid fiber/coaxial, community cable distribution system and deliver them to a display and/or
recording device
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3.1.4
conditional access module
plug-in module that enables conditional access

3.1.5

data over the cable service interface specification

DOCSIS

international suite of standards that define interface requirements for cable modems involved
in high-speed data and video/audio content distribution over cable television systems

3.1.6

internet protocol TV STB

STB whose principal function is to receive and decode television/video signals encapsulated
in IP packets and to deliver them to a display and/or recording device

3.1.7

multi-room STB

STB that is capable of providing 2 or more independent video and audio streams either direct
to display devices or to thin clients/remote

3.1.8

satellite TV STB

STB whose principal function is to receive and decode television signals from satellites and
deliver them to a display and/or recording device

3.1.9

set top box

STB

equipment for the reception of television @nd’related services (e.g. radio) from terrestrial,
cable, satellite, or broadbandinetworks|which.are.decoded:and delivered to a display and/or
recording device :

3.1.10
special functions
functions that are related to, but not required for, the basic operation of the device

3.1.11

television set

TV

equipment for the reception and display of television broadcast and similar services for
terrestrial, cable, satellite and broadband network transmission of analogue and/or digital
signals

Note 1 to entry: A television set may include additional functions that are not required for its basic operation.

3.1.12

terrestrial TV STB

STB whose principal function is to receive and decode television signals over the air (OTA)
and deliver them to a display and/or recording device

3.1.13

thin-client STB

remote STB

STB that is designed to interface between a multi-room capable STB and a TV (or other
output device) that has no ability to interface with the service provider directly and relies
solely on a multi-room box STB for content

Note 1 to entry: Any STB that meets the definition of cable TV, satellite TV, Internet protocol TV or terrestrial TV
STB is not a thin-client/remote STB.
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3.1.14
time shifting
capability of a device to allow playback type functions with real time broadcast

Note 1 to entry: Such functions may include fast forward, review (rewind), pause and slow motion.

3.1.15

video recording equipment

equipment for the recording and reproduction of video and audio signals on a recording
medium

EXAMPLES Video cassette recorder (VCR) and digital versatile disc (DVD) player or recorder.

Note 1 to entry: Equipment with only playback function is included as well.

3.2 Abbreviations

' Prime

AC Alternating Current

BD Blu-ray Disc TM2

DC Direct Current

DVD Digital Versatile Disc

IP Internet Protocol

HD High Definition (720-pyorbetter)
HDD Hard Disk Drive

LNB Low Noise Block converter

MPEG Moving Picture Experts Group

OTA Signals, Over.the Air

RF Radio Frequency

SD Standard Definition

STB Set Top Box

uUuT Unit Under Test

VCR Video Cassette Recorder

4 Specification of operating modes and functions

4.1 General

Table 1 contains the operating modes and functions for set top boxes.

4.2 Auto power down function

An auto power down feature may be implemented on a STB to power down into a Partial On
mode after a predetermined time. Such a feature should be referred to as auto power down.

2 Blu-ray Disc™ is a trade mark of the Blu-ray Disc Association. This information is given for the convenience of
users of this document and does not constitute an endorsement by IEC of the product named.
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Table 1 — Operating modes and functions

Power

Mode

Sub-mode

Function(s)

Description

Disconnected

Disconnected

Disconnect

The equipment is disconnected
from all external power sources.

Off

Off

Off

The equipment is connected to an
external power source and provides
no functions that depend on a
power source. The equipment
cannot be switched into any other
mode with the remote control unit,
or an external or internal signal.
Note that some power may be
consumed if an EMC filter or other
components exist on the source
side of the power switch.

Partial On

Standby-passive

— Wake on
— remote control

— internal signal

The equipment is connected to an
external power source and does not
provide its primary functions. The
equipment can be switched into
another mode with the remote
control unit or an internal signal,
but not with an external signal.

low

Standby-active,

— Wake on
— remote control
— internal signal

44 external signal

The equipment is connected to an
external power source and does not
provide its primary functions. The
equipment can be switched into
another mode with the remote
control/unit, an internal signal, or
an external signal.

Standby*active,
high

= UWake on

— remote control
= “internal signal
o/..external signal

— Data
communications

The equipment is connected to an
external power source and does not
provide its primary functions. The
equipment can be switched into
anotherimode with the remote
control unit, an internal signal, or
an external signal. Additionally, the
equipment is exchanging/ receiving
data with/from an external source.

On-play

Playing a programme
from an HDD, solid
state memory, or other
media

The equipment is connected to a
power source and plays the tape.
The optical disc inside the
equipment.

On-broadcast

Pictures and sound from
a broadcast

The equipment is performing the
function of providing a viewer with
video and audio from a broadcast.

On-record

Recording a programme
from a broadcast

The equipment is connected to a
power source and records a signal
from an external or internal source.

On-multifunction

Recording

Playing back

The equipment is performing
multifunction “On-play” and/or “On-
record” simultaneously.

5 Measuring conditions for set top boxes (STBs)

5.1

Overview of a set top box

STBs are devices that perform the task of providing audio, video and related services from
various broadcast, narrowcast and broadband platforms. They can exist as stand alone
devices or as an integral part of a network. Although originally they were analogue in nature
more recently, STBs are typically associated with digital television services.
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Recent STBs have included various enhanced functionality such as recording. The measuring
method described in this clause only covers STBs that have either HDDs or solid state
memory for recording. In the case of solid state memory this method covers the STB whether
or not the memory is removable. STBs with removable media, apart from solid state memory,
are not covered by this method.

5.2 Input signal
5.2.1 General

In general terms, input signals shall be of the strength and quality for the type of broadcast
system on which the STB is intended to be used. Where an STB supports multiple broadcast
systems, it shall be tested for each broadcast system in which it operates. Each measured
result shall be described in the report. In some circumstances, the dynamic broadcast-content
video may be suitable for use as the video and audio test signal content but will need to be
multiplexed and modulated as stated in 5.2.2 below.

5.2.2 RF test signal
5.2.2.1 General

For digital terrestrial, satellite and cable TV STBs, the test signal shall be comprised of a
multiplexed transport stream modulated with parameters that reflect the typical environment in
which the STB will be used. The video and audio components of the transport stream shall be
as described in 5.2.2.2 and 5.2.2.3. For analogue terrestrial TV, satellite TV and cable TV
STBs, the signal should/be typieal of'the type'ofsignal the STB/is desighed to receive.

5.2.2.2 Video test signal

The STB shall be tested using an appropriate.input, signal. This input signal should be at the
highest resolution that the STB is capable of decoding -using the most processing intensive
advanced decoding standard of the intended. broadcast system(s) that the STB will be used
on. A description of the signal used for the test shall be included in the test report. This
description shall include at a minimum, resolution, frame rate and bit rate.

If the STB under test is an HD decoder, additional testing may also be conducted with an SD
input signal.

Where the STB is operating in a download or recording mode, the input should contain
content that simulates material that would typically be downloaded or recorded.

Where an STB has a conditional access system, it should be tested whilst decoding encrypted
content.

Where an STB can record other services than the one being watched, the test signal should
contain sufficient services to enable this feature to be tested.

5.2.2.3 Audio test signal

The STB shall be tested using an appropriate input signal. The audio test signal should have
the maximum data rate (bit/s).

The audio format used during the power measurement shall be described in the report.

5.2.3 Broadband input signal

An input signal that provides the equivalent multiplexed transport stream as an appropriate
internet protocol (IP) broadband signal conforming to the defined video and audio test
signalling (5.2.2.2 and 5.2.2.3).
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5.3 Input terminals
5.3.1 Analogue terrestrial input terminal

In the case that the STB is being tested with an analogue terrestrial RF input signal, the
signals used shall conform to IEC 60107-1:1997, 3.3, and shall have the input signal level set
at =39 dB(mW) when terminated with a 75 Q resistor or at a level to provide a perceptually
noise free and error free picture.

NOTE -39 dB(mW) corresponds to 70 dB(pV).
5.3.2 Cable television input terminal

In the case that the STB is being tested with a cable television RF input signal, the signals
used shall conform to the cable television specifications for the region, and shall have the
input signal level set at —49 dB(mW) with a termination of 75 Q resistor or at a level to provide
better than the picture failure point (PF) as defined in IEC 62216:2009 for digital signals or a
perceptually noise free and error free picture or error free for analogue signals.

NOTE -49 dB(mW) corresponds to 60 dB(pV).
5.3.3 Digital terrestrial input terminal

In the case that the STB is being tested with a digital terrestrial RF input signal, the signals
used shall conform to the broadcast specifications for the region, and shall have the input
signal level set at —-49-dB(mW) with a, termination, of ,7:5, Q- resistor; orr at a level to provide
better than the picture failure point (PF)‘as’ defined‘in‘ 1EC*62216:2009 ‘or a perceptually noise
free and error free picture.

5.3.4 Satellite input terminal

In the case that thelSTB/lisibeing tested withra‘satellite input-signal)the'input signal level shall
be set at —49 dB(mW) with a termination'of 75 Q’resistor'or at a level to provide better than
the picture failure point (PF) as defined in IEC 62216:2009 for digital signals or a perceptually
noise free picture or error free for analogue signals.

5.4 Measurement procedure
5.4.1 General measuring conditions

The general measuring conditions including the type of power meters to be used is as per
IEC 62087-1:2015 except where conditions are otherwise specified in this subclause.

5.4.2 Stabilization

The measurements shall be performed after the STB has achieved a stable condition with
respect to power consumption. Refer also to IEC 62087-1:2015.

NOTE There are several ways to consider a STB stable. For example, a STB can be considered stable between
15 min and 30 min after entering into each operation mode. In this case, the time used to stabilize the STB shall be
recorded in the test report. A STB can be also considered stable when any of the results of the same test repeated
are within 2 %.

5.4.3 Environmental conditions

The ambient temperature shall be 23 °C + 5 °C. Refer also to IEC 62087-1:2015.
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