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This|redlinesversion of the official IEC Standard allows the user to identify the cha
to\the previous edition IEC 62087-2:2015. A vertical bar appears in the mIrgin

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: Signals and media

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization.comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promaete interng
cofoperation on all questions concerning standardization in the electrical and electronic fields) To this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications|, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Puplication(s)").
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the laternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

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

IEC Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made te’ ensure that the technical content
Publications is accurate, IEC cannot be held responsible fer'the way in which they are used or fd
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any divergence be
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification*bodies.

Alljusers should ensure that they have the“latest edition of this publication.

liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mgmbers of its technical committeesiand IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the NNormative references cited in this publication. Use of the referenced publicati
indispensable for the-correct application of this publication.

At{ention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
rights. IEC shall,not be held responsible for identifying any or all such patent rights.
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IEC 62087-2 has been prepared by technical area 19: Environmental and energy aspects for
multimedia systems and equipment, of IEC technical committee 100: Audio, video and
multimedia systems and equipment. It is an International Standard.

This second edition cancels and replaces the first edition published in 2015. This edition
constitutes a technical revision.

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

a) H

DR and UHD video test signals have been added;

b) d
tg

c) a
6

—

ynamic box and outline test signals have been added, replacing the static box and.o
st signals;

| test signals are provided as media files for download from a specified4IEC o
pository, which replaces previous DVD and Blu-ray media.

The fext of this International Standard is based on the following documents:

Full i
the 4

The |

A list
relaté

This
onlin
form

This
acco
at w
desc

The
stabi
spec

Draft Report on voting

100/3771/CDV 100/3848/RVC

bove table.
anguage used for the development of this Intefnational Standard is English.

of all parts in the IEC 62087 series, published under the general title Audio, video

publication contains multiple \\té'st signals downloadable from a specified
e repository, available at hitps://www.iec.ch/tc100/supportingdocuments. These
an integral part of this standard.

document was drafted (inaccordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/membersS-experts/refdocs. The main document types developed by IEC
ibed in greater-detail at www.iec.ch/publications.

ity date_indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the document will be

utline

nline

hformation on the voting for its approval can be foundtin‘the report on voting indicated in

and

bd equipment — Determination of power‘consumption, can be found on the IEC website.

IEC
files

ed in

dance with ISO/IEC.Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available

are

ommittee(has decided that the contents of this document will remain unchanged unfjil the

b the

—

€

confirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

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

This document identifies test signals-and-media to be used to determine power consumption
and related characteristics specified in some other parts of the IEC 62087:2045 series.—The

media-include Blu-ray Discs™ and DVDs.

IEC 62087:2008" (second edition) added methods for measuring On (average) mode power
consumption of television sets, based on three video signal sets. These include static signals,
dynamic broadcast content signals, and Internet content signals.

IEC §2087-20TT2 (third edition) revised methods for measuring power consumption of sat-top

boxeg. The signals and media were not changed in this third edition.

IEC ¢2087-2:20153 (first edition) separates-the-standard-into-parts—including-thissignalg-and
medip-part-which-spescifies-signals signals and media that are to be used for determining power

conspumption and related characteristics into a dedicated part. The three prigihal video gignal
sets |(static, dynamic broadcast-content, and Internet-content) are not_changed. This edition
adds| signals for the purpose of determining the peak luminance ratio that is somefimes
assogiated with television set power consumption measurement programs.

This j[second edition of IEC 62087-2 adds HDR and UHD vidgo\est signals and dynami¢ box
and ¢utline test signals for TV power consumption testing. AINtést signals are available fom a
speclfied IEC online repository for download, replacing theformer physical media distribufion.

IEC 62087 series currently consists of the following@ublished parts:

art 1: General

art 2: Signals and media

art 3: Television sets

art 4: Video recording equipment
art 5: Set-top boxes

art 6: Audio equipment

|
U U U T U T T

art 7. Computer monitors

T Ec 62087:2008, Methods of measurement for the power consumption of audio, video and related equipment
2 |EC 62087:201 1, Methods of measurement for the power consumption of audio, video and related equipment

3 IEC 62087-2:2015, Audio, video, and related equipment — Determination of power consumption, Part 2: Signals
and media
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AUDIO, VIDEO, AND RELATED EQUIPMENT -
DETERMINATION OF POWER CONSUMPTION -

Part 2: Signals and media

1 Scope

2023

This
cons
moni
asso
spec

2 Normative references

The following documents are referred to in the text in such a way that'some or all of their co

cons
For
amer

IEC ¢
miss

Imption of audio, video, and related equipment, such as television sets and-eom

fies equipment, interfaces, and accuracy related to signal generation.

itutes requirements of this document. For dated references,.only the edition cited ap
undated references, the latest edition of the referenced document (including
dments) applies.

0107-1:1997, Methods of measurement on feceivers for television broadcast f
ons — Part 1: General conditions — Measurements at radio and video frequencies

IEC ¢
Part

meas

IEC ¢
Part

IEC ¢
- Pa

0315-1:1988, Methods of meaSurement on radio receivers for various classes of emis
1: General considerationd\l-and methods of measurement, including audio-freqy
urements

0315-3, Methods «f\measurement on radio receivers for various classes of emiss
3: Receivers for amplitude-modulated sound-broadcasting emissions

0315-4:199% Methods of measurement on radio receivers for various classes of emi
't 4: Regeilkers for frequency-modulated sound broadcasting emissions

IEC

part of IEC 62087 specifies the signals—and-—media used to determine the \power

puter

ors. It also specifies signals for determining the peak luminance ratio that is 'Somefimes
Ciated with television set power consumption measurement programs. In addition, thig part

ntent
blies.
any

rans-

sion.
ency

fon —

5sion

0958-1:2008, Digital audio interface — Part 1: General

IEC 60958-3:2008, Digital audio interface — Part 3: Consumer applications

IEC 61938:2043, Multimedia systems — Guide to the recommended characteristics of analogue
interfaces to achieve interoperability (GMT)

IEC 62087-1:2045, Audio, video, and related equipment — Determination of power consumption
— Part 1: General
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IEC 62216:2009, Digital terrestrial television receivers for the DVB-T system

Recgdmmendation ITU-R BT.2100-2, Image parameter values for high dynamic range téley
for use in production and international programme exchange

3 Terms, definitions, and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the terms and definitions givenlin IEC 62087-1:204
well @s in the following apply.

ISO Ind IEC maintain terminology databases for use inf< standardization at the follg
addresses:

EC Electropedia: available at https://www.electrop&dia.org/

$0 Online browsing platform: available at hitps://www.iso.org/obp

3.11

average picture level

APL
. . , I P .

avergge level of all the pixels:of a single video signal frame or a group thereof in the |

lumirfance domain

EXAMPPLE Display equipmieyt such as television sets or computer monitors that internally use linear encodin
undoing the non-linearity"of<the input signal.

Note ] to entry: This-note applies to the French language only.

3.1.2
backllit display
displpy<that generates light from a source behind the display panel

ision

5; as

wing

near

) after

EXAMPLE Liquid-crystal display (LCD)

3.1.3
component analogue video

baseband analogue video interface that carries a standard or high-definition colour video signal

over three signal lines

Note 1 to entry: See-CEA-770-3-E CTA-770.3-E R-2017.

3.1.4

composite analogue video

baseband analogue video interface that carries a standard-definition colour video signal o
single signal line

ver a
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Note 1 to entry: See SMPTE ST 170M:2004 for the 59,94 Hz version and ITU-R BT.470-5 for the 50 Hz version.

3.1.5

digital visual interface

DvI

video interface that-is-capable-of-carrying can carry analogue or digital uncompressed video

Note 1 to entry: This note applies to the French language only.

3.1.6
DisplayPort
digital display interface developed by the Video Electronics Standards Association

3.1.7
emisjsive display
display that generates light directly from each sub-pixel

EXAMPLE PDP or OLED displays

Display equipment

Ext | E Internal E

xterna . : ] .

video = Mnverse video | Display | &

. T gamma ”| device | =

signal Y’ = | circuit * .

A H | H

AN\ T PTTTITIIT I I

./'/- . PR RN

7" Used to measure - 7 \.\
[ «~.gamma-corrected [ Not u;ed for \
.} ¥ average picture \" measuring APL" /
el Rt S N

IEC

3.1.8
average picture tevet basedonnon=timear imputsigmat
APL’

average level of all pixels of a single video signal frame or a group thereof in the non-linear
luminance domain

EXAMPLE Display equipment such as television sets or computer monitor receive input signals that encode
luminance or brightness in a non-linear way. Examples for such non-linear encoding are PQ (absolute luminance) or
HLG (brightness) EOTFs (ITU-R BT.2100-2).

Note 1 to entry: APL' is defined as a percentage of the range between reference black and reference white level.
Note 2 to entry: This is not a measure of the linear signal that might be available inside of some display equipment

and delivered to the display device. The properties and their differences of the external and internal video signals
are shown in Figure 1.
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External video Non_-llnear Internal
to linear

signal . video signal
| conversion

N
(non-linear) block (linear)
] 1

Display
panel
used to 'compute can be use(; fo compute

APL’ APL Display
\ (not applied in this document) SY'S tem)
IEC

Figure 1 — Occurrence of linear and non-linear signal encodings in context
of a typical display processing pipeline for computing APL and APL'

o
hybrjd log-gamma Q‘
HLG $e)

one pet of transfer functions offering a degree of backwards compatibility Oy “more clpsely
matching the previously established television transfer curves .

fl/

Note 1 to entry: Sets of transfer functions related to HDR signals are specified in R%b -R BT.2100-2.

Note 4 to entry: HLG is used both as a description of a dedicated transfer functhLnd as a video format nafne.
3.1.10 (</C)

high|{dynamic range video \
HDR(video O
capapility of components in a video pipeline to capturegg(ocess, transport or display luminance

levels and tone gradations that exceed capab|I|t|eQ conventional SDR imaging pipglines
compgonents

EXAMPLE An HDR video signal typically uses a greafér bit depth, luminance and colour volume than stgndard
dynanjic range (SDR) video. It also typically utilizes d nt tone curves such as perceptual quantizer (PQ) or hybrid

log ggmma (HLG) as specified in ITU-R BT.2100 |® ead of gamma, as used with SDR. When the HDR video [signal
is rendlered on an HDR display, it is possible to.@ greater luminance ranges and wider colour gamut

Note {1 to entry: HDR video can provide an@enhanced viewer experience and can more accurately reproduce qcenes
that ifclude, within the same image, d\Eﬁ’%rk areas, and bright highlights, such as emissive light sourcds and

reflecfions.
\C)
Note 4 to entry: This note apphe&d the French language only.

3.1.11 OQQ

high|definition
HD Q
spatipl video r@ion ranging from 1 280 x 720 to 1 920 x 1 080

O
3.1.12
ultra I@finition

UHD]| \{
Ultra HD
spatial video resolution above 1 920 x 1 080

3.1.13

Universal Serial Bus

UsB

digital interface that can be used to connect storage media and peripherals to digital devices
like computers and TVs

Note 1 to entry: See USB specification.

Note 2 to entry: This note applies to the French language only.
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3.1.14

High-Definition Multimedia Interface

HDMI®*

audio-visual interface that is capable of carrying uncompressed video data, compressed or
uncompressed digital audio data, and other information

Note 1 to entry: See HDMI® specification.

Note 2 to entry: This note applies to the French language only.

3.1.10

vy’
gam i . il

3.1.1j5
stanflard dynamic range video
SDR|video

capapility of components in a video pipeline to capture, process, transpoft 6r display IumirEnce
level$ and tone gradations that can be characterized by the dynamie~r@nge, colour rendering
and fone gradation capabilities essentially compatible with cathode.ray tube (CRT) displays

EXAMPLE BT.709/BT.1886 and IEC 62966-2-1 (sRGB)

Note 1 to entry: This note applies to the French language only.

3.1.116
S-video
basepand analogue video interface that carries a-standard definition colour video signal using
two gignal lines

Note 1 to entry: See IEC 60933-5.

3.2 | Abbreviated terms

! prime (noting that the signhal is non-linear, for example APL")
AM amplitude modulation

APL Average Picture Level

ARPL’ Gamma-Corrected-Average Picture Level

AV audio-visual

BD Blu-fay Disc ™%

BER bit error ratio

C/N carrier-to-noise ratio

DAB digital audio broadcast

dB decibel

DVD digital versatile disc

EMF electromotive force

EPA Environmental Protection Agency
FM frequency modulation

Blu-ray Disc™ is a trademark 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. Equivalent products
may be used if they can be shown to lead to the same results.
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Hz hertz

HDMI® High Definition Multimedia Interface
JEITA Japan Electronics and Information Technology industries Association
kb/s kilo bits per second

LCD liquid crystal display

LAN local area network

Mb/s Mega bits per second

NTSC National Television Standards Committee
OLED organic light-emitting diode

o]e]! acoustic onset of impairment

PAL phase alternating line

PDP plasma display panel

RF radio frequency

RMS root mean square

SECAM séquentiel couleur a mémoire (Sequential colour with mepiory)
SMPJE Society of Motion Picture and Television Engineers

us- United-Statesof America
USB Universal Serial Bus
uuT unit under test

NOTE| Other terminology used is device under test (DUT) orRegquipment under test (EUT).
4 Signals

4.1 | Audio-visual signals used for the determination of power consumption

411 Overview

For general information on,~SPR video signals, see 4.1.2, 4.1.3.2 and 4.1.4. For geﬂeral
inforation on HDR signajsi-see 4.1.3.3. The HDR video format HLG uses sets of trapsfer
functjons (EOTF) specified ih Rec. ITU-R BT.2100-2 while the HDR video format HDR10 agplies
thosg transfer functiog$y(EOTF) of SMPTE ST 2084 (see also 4.1.3.1 and 4.1.3.3).

In th|s document;2all references to '60 Hz media' technically refer to 59,94 Hz coded yideo
contgnt; similaiy; '24 Hz media' refers to 23,976 Hz media (see also Table A.1 to Table A.6).

A general description of the video signals is provided in Annex A and Annex B.

4.1.2 Static video signals
4.1.2.1 General

The media includes-feur five static video signals: black, white, full field colour bar and three bar
video signals; see Table 1. All are SDR format. Additional information is available in Clause B.2.



https://iecnorm.com/api/?name=ec8085ee7cc390466114a55a48d1337b

-14 - IEC 62087-2:2023 RLV © |IEC 2023
Table 1 — Static video signals overview
Static video signal Resolution Dynamic range
(format)

Black level video signal SD SDR
White level video signal SD SDR
SDR 50 Hz full-field colour bar video signal SD, HD SDR
SDR 60 Hz colour bar video signal SD, HD SDR
Three-bar video signal SD, HD SDR

The gtatic video signals shall be downloaded from the specified IEC online repository, sege 5.1

and Annex A.

4.1.2.2 Black level video signal

The ¢ntire part of the signal representing the active picture shall be blackA0 %), as defin
IEC 60107-1:1997, 3.2.1.5. This is an SDR signal. Reference to the sighal online reposit

provi

4.1.2.3 White level video signal

ded in 5.1 and Annex A.

led in

bry is

The ¢ntire part of the signal representing the active pictureyshall be white (100 %), as defined

in IE

is prgvided in 5.1 and Annex A.

4.1.2/4 SDR 50 Hz full field and 60 Hz colour'bar video signals

The active part of the signal shall be a full field colour bar SDR signal. For 50 Hz systems

(100
3.2.1
bar s
field

NOTE
green

4.1.2\5 Three-bar(video signal

The
back

signdl online(repository is provided in 5.1 and Annex A.

4.1.3 Dynamic broadcast-content video signal

C 60107-1:1997, 3.2.1.5. This is an SDR signal. Réference to the signal online repos

0/75/0) colour bar signal for PAL and"SECAM receivers as defined in IEC 60107-1:1
.2 shall be used. In the case of a 60 Hz system, the top section of the (75/0/75/0) c

bf the display. Reference to the“signal online repository is provided in 5.1 and Annex
The 50 Hz signal has eight bars (including black), and the 60 Hz signal has seven bars (white, yellow,

magenta, red and blue, in-this order).

hctive picturerarea of the signal shall be three bars of white (100 %) over a black
jround as¢defined in IEC 60107-1:1997, 3.2.1.3. This is an SDR signal. Reference t

Sitory

, the
997,
polour

ignal for NTSC defined in IEC 60107-1:1997, 3.2.1.2 shall be used and shall cover the full

A.

cyan,

0 %)
b the

4.1.3.1 General

The media includes dynamic broadcast-content video signals in different progressive scan
formats, resolutions, and dynamic ranges; see Table 2. Additional information is available in
Clause A.2.
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Table 2 — Dynamic broadcast-content video signals overview

Progressive scan formats

Dynamic range (format)

SD 50 Hz

SDR

SD 60 Hz

SDR

HD (1 920 x 1 080 p) 25 Hz

HDR (HLG, HDR10)

HD (1 920 x 1 080 p) 24 Hz

HDR (HLG, HDR10)

HD (1 920 x 1 080 p) 50 Hz

SDR, HDR (HLG, HDR10)

)
)
)
)

HD (1 920 x 1 080 p) 60 Hz SDR, HDR (HLG, HDR10)

4.1.3

For t
gene
the
suffig
telev
appr
signg

The 1
onlin

4.1.3

High
ecos
HDR
SDR
avail
signg
in bo

The
onlin

HDR (HLG, HDR10)
HDR (HLG, HDR10)

UHD (3 840 x 2 160 p) 50 Hz
UHD (3 840 x 2 160 p) 60 Hz

.2 Standard dynamic range dynamic video signals

he generations of CRT, early TFT (with 'always on' backlight) and plaSma-based disg
rally very little difference between the display capabilities amongsfd'Vs was assumeq

ient for content delivery, and consequently for power gonsumption measureme
sion sets. For SDR-only capable television sets, suitable/SPR test media are availa
bpriate resolutions and progressive scan formats. The, dutration of the SDR audio-\
['is 10 min.

b repository; see 5.1 and Annex A.

.3 High dynamic range dynamic video signals

dynamic range (HDR) video has gaified increasing importance throughout the entire

television sets potentially have higher peak luminance level capabilities in comparis
TVs or SDR TV modes. Fer_HDR-capable television sets, suitable HDR test medi
bble in appropriate codegsy resolutions, and progressive scan formats. All HDR
Is in HDR10 format coftain static metadata. The duration of the HDR audio-visual g
th HLG and HDR10 formats is 5 min.

high dynamic fange dynamic video signals shall be downloaded from the specified
b repository;. See 5.1 and Annex A.

4.1.
The

Sign L online rnpneifnry is prn\/idnd in51 and Annex A

Internet-content video signal

e€dia’includes an Internet-content video signal. This is an SDR signal. Reference t

lays,
i and

bDR signal specifications of, for example, ITU-R BT.709 and, BT.1886 were de¢med

nt of
ble in
isual

tandard dynamic range dynamic video signals shall be downloaded from the specified IEC

ideo

stem from capture, production alhd processing, through to distribution and presentation.

pn to
h are
ideo
ignal

IEC

b the

Additional information is available in Clause B.4.

41.5

Audio signal associated with video signals

Sine-wave signals at a frequency of 1 kHz or, if 1 kHz cannot be used, signals at the centre
frequency of the transfer range—as specified by the manufacturer of the UUT shall be used. For
digital inputs, the level of the signal shall be 18 dB below full scale. For analogue inputs, the
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The video signals described in 4.1.2, 4.1.3, and 4.1.4 are-stored-on-the-associated-dises

signal shall be 20 dB below the reference level or greater with a suggested signal level of
encoded with an accompanying 1 kHz tone with a level of 18 dB below full scale.

500 mV RMS.

Video signals used for the determination of the peak luminance ratio

4.2

General

421

tha

Hat

Such luminance comparisons are sometimes associated with TV energy efficiency programmes.

Video signals

Three-bar video signal

Dynamic box and outline video signals
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lack bar is H/72 linas The nositiozof-the black bar is 1/16 times the nominal horizlontal
—He—pPOoSHeROoHtRe-biackDoDariS

i oat—to =1 co

AN from - the nicture-edae-and 410 times the nominal vertical heiaht (H) from - the picture
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16 for video

The use of signals defined in 4.2.2 shall be limited to determining the peak luminance ratio
betwfen SDR picture seffings and should not be used for defermining absolufe sd¢reen

luminance.

NOTE|1

NOTE|2 For more information about choosing the signal for determining the peak luminance(ratio, see Annek C.

4.2.2

4.2.2(1

The three-bar video signal is specified in 4.1.2.5. This is an SDR(signal. Reference to the dignal

onling repository is provided in 5.1 and Annex A.

4.2.202

levels—(and-drivevalues)is—shownin-Figure 2-The width-of the-white block-is2/16-time!

oV TP ara OV o vVataCo 1o orowi T 1gutrS—=

nomihal-horizontalwidth-O(AD-of the picture—THe -heightofthe-white blockis 2/9 times-the-nominal

o T o2 0o Wit (Vv O tCpiotar©

vertidal -height (H)of-the picture—The width-of the black bar-is \W/128 pixels—and-the height of

Voo ergtt () Ot T oo ©

the

the
widt
WHCH

edgel The dimensionsofthe outlipe-are-shown-in-Figure- 3—The-size of the-white box-is-shown

cagcT

9

IEC
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The
grey
inclu
contd
(100
[IDM
used
by sd

W/16

34 %) backgrou ith a black (0 %) border near the outer part of the picture. This b
les a moving 3:1 rn comprising black (0 %) and white (100 %) segments. Each ¢
insa1% § efage full-field colour bar pattern. The dimensions of the central

bet of two box anéyllne dynamic video signals includes a white (100 %) rectangle

%) rectan f the two signals correspond to the defined L20 and L40 static test pat
5 vi1.1a pendix A12]. The signal with the corresponding larger white rectangle m
when&suring smaller screens in order to provide sufficient white coverage as req
re&/(l)‘lminance contact probes. An example of L20PeakLumMotion is shown in Figu

N

on a
brder
brner
white
ferns
y be
ired
re 2.

IEC

Figure 2 — Dynamic box and outline video signal (L20PeakLumMotion)
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The two dynamic video signals as listed in Table 3 below are in SDR, rendered in SD, HD and
UHD formats and are available in 50Hz (50p) and 59,94Hz (5994p). The selection of signal
format shall be based on the one which most closely resembles the highest supported screen
resolution of the UUT. The central white area in L40PeakLumMotion is greater than that in
L20PeakLumMotion. Reference to the signal online repository is provided in 5.1 and Annex A.

Table 3 — Dynamic box and outline video signal naming

SD HD UHD
L20PeakLumMotionSD50p L20PeakLumMotionHD50p L20PeakLumMotionUHD50p
L40RezktomivtotiorSB50p 4 OPeaktomivtotiorB 50 4 OPeaktumivtotiormBHB56p
L20HeakLumMotionSD5994p L20PeakLumMotionHD5994p L20PeakLumMotionUHD5994p
L40HeakLumMotionSD5994p L40PeakLumMotionHD5994p L40PeakLumMotionUHD®994p

4.3 | Audio signals used for determination of audio power consumption
4.31 Audio signals
4.3.11 Sine wave signal

The signal shall be a sine-wave at a frequency of 1 kHz or, i kHz cannot be used, the| sine
wave frequency shall be at the centre of the frequency range specified by the manufacturgr.

The pnalogue and digital 1 kHz sine wave signals @re/not included in the media supplied in
Clauge 5.

4.3.1].2 Simulated programme signal
A simulated programme signal shall have;a'mean power spectral density that closely resembles

the gverage of mean power spectral\densities of a wide range of programme material, in
accofdance with IEC 60268-1.

Such| a signal may be obtained from pink noise, band-limited by a filter whose response
confq@rms to that given in IEC.60268-1. The crest factor of a noise source should fall betwgen 3
and 4 to avoid clipping ofi\amplifiers.

The simulated programme signal is not included in the media supplied in Clause 5.

4.3.2 Signaklevels

4.3.21 Audio signal level, analogue

For Hasebhand nnalnglm inputs _the input Qignal shall be at a level of 500 mVV RMS acco ding

to the rated source EMF of IEC 61938.

4.3.2.2 Audio signal level, digital

For digital inputs, the input signal shall be at a level of 12 dB below reference full scale, in
accordance with IEC 61938, IEC 60958-1 and IEC 60958-3.

4.3.2.3 Audio signal level, RF
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For FM radio tuners, the input signal shall be applied to an aerial input terminal at a level of
40 dB (pW). The deviation shall be 40 kHz.

For 1
signg

shall

For A
is de

For H

For [
ratio
requi
BER
equif
head

on-detachable antennas (rod antennas for FM and magnetic antennas forrAM), th
| level for FM and AM shall be large enough to produce an audio signalzt0inoise ra
36 dB for FM at 75 kHz deviation and 26 dB for AM at 30 % modulation. Sighalto-noise I

be measured as specified in IEC 60315-1:1988, 6.1.

M receivers, the method of measurement with an analogue electfQhiagnetic field geng
scribed in IEC 60315-3 and IEC 60315-1.

M receivers with rod antennas, refer to IEC 60315-4:199%/Clause 7.
DAB and DAB+, the OOI point is sharply defined-as the receiver's C/N (carrier-to-
rement of the receiver. The OOl method may:be implemented so that it is equivalen

ment) of an encoded 1 kHz audio sinewave from the audio output source (spe
phone, etc) and setting the RF signal*level where the onset of audio defects (drop

burbles, "chirps", etc.) can just be heard.in:the sinewave in a 10-second listening period.

RF 16

In th
reprd

The

NOTE|

vel is the OOI threshold for sensitivity.

b case of a non-detachable aerial antenna, the RF signal level shall be high enou
duce an audibly defect-free’audio signal for DAB and DAB+.

AM, FM and DAB te&t signals are not included in the media supplied in Clause 5.

ETSI EN 300 404, Clause 7 and ETSI TS 102 563 provide additional information about DAB and DAB

1 mV

e RF
tio of
atios

rator

hoise

degrades and BER increases, so this may be‘used as a means to assess the signal

to a

of 1074. The method involves monitoring (by~a human observer or, if available, autonated

aker,
outs,
This

gh to
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Subclause Numberon Description
ess

A 13 B e =R aad

4224 24 B e e

4224 34 B R e e

LA 33 B A
NOTE}—In add:t:on to-the-three-bar-and-full-field-colour-bar-signals,-the 60-Hz BVb-and-60-Hz BD attw$ to-the
nresemht standard clude the SMPTE colourbarsignal {SMPTE E 1:1990) for the user's hnn\lnhlnnhA alibrating
preseipt-standard-includ barsignal (SMPTE E O)-for-the-users-conveniencegh-balifrati
5.2 | Blu-ray Disem Qv

o(L
.
TwoBlu-ray-Di ™ gre attached to-the presen andard—oneauthorized-for 50 H 1
b b

theolherfor60H rstems—Fhe 50 HzBD abeled1EC6208 045M:ideo—content B 50-
FhepO0-Hz BDb-islabelled 6208 015—vides rtentBD '"“Ee- discs—contaip—the
Two \/De ara attachad to tha nrecant standard one g(uf aorized for 50 2 cyctame tha hthar
rwo-pVsareattacneato-thepresentstancara,—one thorizeatoro0+HZsystems,—thepthet
for 80 Hz csvetame Tha 50 Hz DD ic lahelled |IEC RQ@ 2-2015 video content DVVD 50l The
for-6-Hz-systems—nesbRzZ IV HIs1abenec+=6 522000 vaeoc—content— Vb —o01he
a0 H NDVVD iec lahelled IEC 68208722015 video-cBntent DVVD 80 Bot dicees containh tha
e0HE DV D is1abenec—=0206/ 22000 v.um\{(u..w.u_uvu_uu. Both—aiscs—contaip—tne
5.1 Online repository ’@

All the SDR and HDR video signals r%/@enced by this document can be downloaded from the

publigly accessible IEC online repos
test media can be downloaded ”lg ually.

NOTE| For file download, you ml@}ave to use specific download functions or windows in your browser.

Tablg A.1to Table AI1 the video signals used for the determination of power consumfption

at https://www.iec.ch/tc100/supportingdocuments| The

with ppecific file name)and media specification, grouped by frame rate, dynamic rangq and

resolution.

The fest me %hall be downloaded and provided for the test as described in Clause 6| The
test medl be updated and only the version of the video signals provided in the dnline

avail

repos |té/| aII be used. The notation for minor and major revisions of the test media fnade
i

n the IEC online repository is as follows:

a) Major revision (substantial update or change to the respective test media): part of a

b)

c)

maintenance action resulting in a new edition of IEC 62087-2. A major revision of a test
media shall be indicated by a new major version number. The original test media has the
major version number one preceded with 'v' (v1-0).

EXAMPLE 1 |EC_Broadcast_ UHD_50p_HLG_HEVC_AAC_v1-0.MP4

Minor revision (small or editorial update or change to the respective test media):
maintenance action of MT 62087 independently of a new edition of the standard. A minor
revision of a test media shall be indicated by an increase of the minor version number. The
original test media has the minor version number zero preceded by a hyphen (v1-0).

EXAMPLE 2 IEC_Broadcast_UHD_50p_HLG_HEVC_AAC_v1-1.MP4
Change log: for the traceability of the history of revisions, a description of the change, the

reason, and the date of the release of a new (sub-)version of a test media will be recorded
in the overview document of IEC 62087-2 video signals in the IEC online repository.


https://urldefense.proofpoint.com/v2/url?u=https-3A__www.iec.ch_tc100_supportingdocuments&d=DwMFAw&c=fP4tf--1dS0biCFlB0saz0I0kjO5v7-GLPtvShAo4cc&r=726duV5-nz2sbm3SG6NqwMPndWiNC5XaMOFzR9l1pjw&m=D_cdwlzCwRc-aEUrkw1d5snX8zv4y1-fMer_eK1kAqg&s=DUso2GLrHkIJqUb34meletQ6SuHujzeA4Ml0gkwz3Yo&e=
https://iecnorm.com/api/?name=ec8085ee7cc390466114a55a48d1337b

IEC 62087-2:2023 RLV © IEC 2023 -21-

5.2 Compatibility of test signals with previous packaged media

Test signals from physical media distributed for previous editions of this document shall not be
used for this document.

6 Signal-generation provision
6.1 General
The parts specific to product categories of the IEC 62087 series provide the requirements on

the hierarchyv of selection of test equinment and of the interfaces (innut norts) to be used for
J bt Ll \ Ll Lud 7

the provision of test signals described in Chapter 4 during the measurements.

In 6.2, four categories of equipment that may be used to feed the test signals ane desciibed,
whilgin 6.3 the possible interfaces with associated requirements are provided.Lhg accurdcy of
videq signal levels is addressed in 6.4.

6.2 | Signal provision equipment
6.2.1 USB stick media inserted in a USB port of the UUT

A single USB stick of at least 32 GB that supports the chosetyYSB port's peak data ratg and
holdg all the test media shall be inserted directly into the UUJ'$sUSB port. The USB stick should
be fofmatted in either the FAT32 or EXFAT format. The UUTs native file player shall be usgd to
play fest files located on the USB stick. Before testing{confirm that the UUT remains ip the
samg preset picture setting when switching from HDM ¥ input to USB input.

The manufacturer, model and storage size of the*USB stick used shall be provided in the test
repoit.

6.2.2 External audio-visual-sighal-geherating equipment

The audio-visual-sighal-generating.€guipment used as a media player during the test shall be
capaple of playing the media specified in this document and shall be calibrated to conforn] with
the gccuracy required in 6.4,~Dépending on the input terminals to the UUT used during the

meagurement procedure, the audio-visual-signal-generating-devices equipment shall provide
the sjgnals via interfacesyas specified in 6.3.

If connecting a particular model of audio-visual-signal-generating equipment to the UUT cquses
any settings of the. UUT to change, an alternate model shall be used during the measpring
procgdure. Thé/steps below outline how to confirm and correct should a particular model of
audig-visual 'equipment cause anomalous UUT power consumption readings during testing.

Somg¢ V|deo sources W|th HDMI® outputs have been shown to offset the |mage rend
setti
readings. Two p053|ble causes have been identified: mlscommumcatlon between source and
sink, and proprietary communications between source and sink. If a Blu-ray player is used as
the source device, a Blu-ray player model that has a video setting which performs no additional
processing (e.g. noise reduction, upscaling, or adjustment of colour, hue, contrast, or

brightness) of the IEC test signals as delivered to the UUT shall be used.

To reduce the possibility of miscommunication, multiple models of-signal-generating audio-
visual equipment may be connected, and a spot check of the power consumption may be
performed with a static image. A model of-sigral-generating audio-visual equipment that
produces anomalous results-sheuld shall not be used.

To reduce the likelihood of unwanted proprietary communications,-signal-generating audio-
visual equipment from a different manufacturer than that of the UUT should be used. It is also
recommended to verify correct signal communication by using a signal analyser in-between sink
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and source devices. Example properties to verify include but are not limited to the image size
and frame rate, the chroma subsampling, signal range, any image manipulating metadata.

If a USB stick is used to provide the test media to the external audio-visual equipment, that
USB stick shall meet the requirements specified in 6.2.1 and shall be inserted into the USB port
on the external audio-visual equipment that is recommended by the manufacturer for media
playback.

The manufacturer, model and configuration of the external audio-visual equipment shall be
provided in the test report.

6.2.3 Service provider network equipment Q
Y
The |cable or satellite network service equipment used to provide live tes gnalg for

the mpanufacturer of the UUT. It shall be calibrated to conform with the accura quired in 6.4.

-

meagurement shall be capable of providing the highest data rate and resolutiﬁ pecifigd by

The manufacturer, model and configuration of the service provider n%\lérk equipment [used
shall|be provided in the test report. Q
SV

6.2.4 Audio signal generator C)

The gquipment used to generate the sine-wave signals shall & apable of providing test signals
as specified in 4.1.5. The accuracy may be confirmed wijth@n oscilloscope, waveform mohitor,
vectqr scope or other appropriate measuring device. Q

The anufacturer, the model and essential settin@of the equipment used as the audio dignal
genefator shall be provided in the test report.

\?@
6.3 Interfaces $

)
6.3.1 USB W
O o . .
The USB port recommended in {Q@ instruction manual for video file playback with the highest
data fate specified (e.qg. USBC\;§@supports higher data rates than USB 2.0) shall be selecfed.

If theg HDMI® port and th& \USB port have different default picture settings, then either test with
test gignals from ext audio-visual equipment (6.2) or select the USB input and manually
ensufe that the UUT isSet to the default picture setting or the pre-set picture setting assocjated
with the HDMI® j t during all on-mode tests.

Q~

The e:igi% the media available in the IEC online repository (see 5.1) for the purposks of

this dqloc nt and its related parts shall be installed on a USB stick. The USB stick shall be
with the USB terminal of the UUT or th d for

comy] e external audio-visual equipment us

6.3.2 HDMI®

The version of any HDMI® source and HDMI® cable used for the purposes of this document
and its related parts shall be compatible with the HDMI® terminal of the UUT. It is recommended
that the source device support the latest available version of HDMI® compatible with the UUT.
Testers shall confirm that the UUT's or the media player's HDMI® terminal used during testing
supports the codecs necessary to play the corresponding downloaded media.
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6.3.3 DisplayPort

The version of any DisplayPort source and DisplayPort cable used for the purposes of this
document and its related parts shall be compatible with the DisplayPort terminal of the UUT. It
is recommended that the source device supports the latest available version of DisplayPort
compatible with the UUT. Testers shall confirm that the UUT's or the media player's DisplayPort
terminal used during testing supports the codecs necessary to play the corresponding
downloaded media.

6.3.4 Component analogue video

Any uUIIIpUIIUIIt GIIG:USUU V;dUU SUUTUC GII(.I’l \/UIIIPUIIUIIt GIIO:USUU V;dUU UGb:U UOUd f the
purppses of this document and its related parts shall be compatible with the compgnent
analggue video terminal of the UUT.

NOTE| This interface can be used for SD video signals in SDR and is not suitable for use with y»idee signals |[n HD,
UHD qr in HDR.

6.3.5f S-Video

Any $-Video source and S-Video cable used for the purposes of this,document and its related
parts| shall be compatible with the S-Video terminal of the UUT.Utis recommended thdt the
sour¢e device support the latest available version of S-Video compatible with the UUT.

NOTE| This interface can be used for SD video signals in SDR and is nofssuitable for use with video signals |n HD,
UHD qr in HDR.

6.3.6] Composite analogue video

Any lcomposite analogue video source and composite analogue video cable used fof the
purposes of this document and its related partsishall be compatible with the composite analpgue
videq terminal of the UUT.

NOTE| This interface can be used for SD videq§'signals in SDR and is not suitable for use with video signals |n HD,
UHD qr in HDR.

6.3.7 Analogue terrestrial interface

If thg UUT is being tested with an analogue terrestrial RF input signal, the signals used|shall
confgrm to IEC 60107-1997, 3.3, and shall have the input signal level set at -39 dB{mW)
wher terminated with @75 Q resistor or at a level to provide a perceptually noise-free and ¢rror-
free picture.

NOTE| -39 dB(mW)-corresponds to 70 dB(uV).

6.3.8 Cable television interface

If the] UUT 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) when terminated with a 75 Q resistor for digital signals or at a level to provide a
better picture than the picture failure point (PF) as defined in IEC 62216 for digital signals or a
perceptually noise-free and error-free picture for analogue signals.

NOTE -49 dB(mW) corresponds to 60 dB(uV).
6.3.9 Digital terrestrial interface

If the UUT 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) when terminated with a 75 Q resistor or at a level to provide a better picture than
the picture failure point (PF) as defined in IEC 62216:2009 or a perceptually noise-free picture.
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6.3.10 Satellite interface

If the UUT is being tested with a satellite input, the input signal level shall be set at =49 dB(mW)
when terminated with a 75 Q resistor or at a level to provide a better picture than the picture
failure point (PF) as defined in IEC 62216:2009 for digital signals or a perceptually noise free
and error free picture for analogue signals.

6.3.11 Network interfaces

If theAdUTisbeing-tested-with-anetwork (L AN interface—the-LAN-shall supnpsortthe capabilities
J \ 7 7 P o

of the UUT's network connection as selected per IEC 62087-3:2023, 6.2.10 "Nefwork
conngction selection" and other parts of the IEC 62087 series where applicable.

6.3.12 Other interfaces

Signals provided to other input terminals of the UUT shall conform to the spécifications for those
inputp.

6.4 | Accuracy of video signal levels

Analpgue video signals provided by the-sighal-generating-deviee’audio-visual equipment|shall
be agcurate to within 2 % of the full range of the video signalwhen terminated with a 75 QJoad.

The @ccuracy of the black and white levels shall be confifmed with the three-bar video signal
specffied in 4.1.2.5. The accuracy of the colour levels shall be confirmed with the full-field cplour
bar Jideo signal specified in 4.1.2.4. The accuracy)may be confirmed with an oscillos¢ope,
waveform monitor, vector scope or other appropriate measuring device.

Digital input signal levels shall be accurate<to within the resolution of the signal s¢urce
equipment used.

NOTE]| In addition to the three-bar and full-field\colour bar signals, the 60 Hz-B\/\D-and-60-HzBDB-irclude-the SMPTE
coloun bar signal (SMPTE EG 1:1990) is included for the user's convenience.
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Annex A
(normative)

Video signals used for the determination of power consumption

A.1 Source of test media (video signals)

In previous versions of this document, the test media was provided on a set of two DVDs and
two Blu-ray discs. That test media included the common standard dynamic range (SDR) video
forma orboth—stanrdarddefirtHer{SBrardtahdefirien P46 0-aspeetratioforNTSC
AL frame rates and common resolutions of 720 x 480, 720 x 576 and 1920 x 108QE>ome

and
of th¢ prior test media was provided in interlaced format and some was in progress@k)rnat.
Begifpning with this version of IEC 62087-2, new test media was necessary for t easurement
of erIergy consumption by television sets capable of the new "static metad; high dyrnamic
rang

(HDR) content and the new ultra-high definition (UHD) video formaévl 40 x 2160.|Both
the oJder SDR test media as well as the new HDR and UHD test media i ailable via download
fromjan online repository (see Clause A.2) and is provided in progressSive format to reducg the
othenwise large number of downloads needed as well as reducing gﬁime and test burden.

For more information on the characteristics of the test mediédncluded with this version] see
Anngx B, which includes details of both the original SDR teémedia metrics as well as thg new

HDR|test media. {<
Q

A.2 | Test media (video signals) available download from the IEC 62087-2
online repository b\

g
Tablg¢ A.1to Table A.6 show the video sig ’Ié’referenced by this document. All of the test media
in these tables is downloadable from. publicly accessible online repository. For spgcific
details on downloading the test mediay\see 5.1.

xO
IMPQRTANT: Use the appropri@%test media BY FILE NAME from the table for the particular
fram¢ rate, SDR or HDR for fand resolution that matches the capabilities of the UUT andl any
applifable regional regulatery testing requirements.

IMPQRTANT: Use t@atest version of the video signals as provided in the online repository
descfibed in 5.1. Table A.1 to Table A.6 below do not show the version of the test media.

NOTE| The cIi&e rate is compatible with, but does not always exactly match, the regional broadcast stgndard

frame|[rate. %
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Annex-AAnnex B
(informative)

Description of video signals used for
the determination of power consumption

General

2023

Power consumption of some equipment, such as television sets,-may can vary depending on

the A

Thre
- d
.

n

Eithe
be ug
vided
statid
NOTE

or strg
specif

B.2

The
telev

Meagd
the s
that

Powg
mear

FL Or the displayed Imagdes.

b video signal categories are available. These include:

atic video signals (4.1.2).
ynamic broadcast-content video signals in various formats including SBR.gand HDR (4
ternet-content video signals (4.1.4).

r the static video signals or the dynamic broadcast-content video signals are intend
ed when determining power consumption of equipment that-typically uses broadcast

content, such as television sets.-The-lrternet-contentvidesssignalisintended-to-em|
—hon-video-contentfrom-the Internet-

The Internet-content video signal is not intended to emulate~dynamic video material that is often downl
amed from the Internet. Dynamic video is best represented.by the dynamic broadcast-content video
edin4.1.3

Static video signals

sion set power consumption.

urement of power consumptien based on the static video signals-might can be chosg
mplicity of the test. The-static signals-may can also be appropriate for use with equip,
ypically does not have a-video input or is typically not capable of playing video strea

r consumption_measurements using static signals can often be performed direct
s of a wattmeter!

1.3).

ed to

Htype
hete

paded
signal

static video signal method was initially developed by JEITA in Japan for determining

n for
ment
ms.

y by

e the

B.3 | Dynamic broadcast-content video signals (SDR)
The APL',of the SDR dynamic broadcast-content video signal was chosen to best emulat
actua-APLE—determined—rternatenatyby—eanalysthg—eontent—from—eatover—the—worte—b

ring

development of IEC 62087:2008, the project members measured at least 40 h of typical
broadcast content (all SDR content at the time), including a variety of genres from a variety of
broadcast stations in Australia, Japan, the Netherlands, the United Kingdom and the United

States. The-captured global APL’

creat

e a target APL' curve, known as the master histogram.

The mean of the APL’ histogram is 34 %.

curves captured from each content piece were averaged to

The project members acquired video content that was donated to the IEC by the content owners.
A computer program was used to randomly select scenes that best matched the SDR master
histogram.
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Figure B.1 shows the APL' histograms of the SDR test disc and the SDR master video. The

data

Frequency (frames per 1 % APL' bin)

HDR

B.4

The

Durirlg development of IEC 62087:2008, the project members acquired screen shots of

is described in Clause B.5.

Dynamic broadcast-content video signal APL'
600 1

500

400 m

00 / ‘(\ = Master

leo

/ —— _Test Vi
P00 |

0 10 20 30 40 50 60 70 80 90 100
APL' (%)

Figure B.1 — SDR Dynamic broadcast-content video signal APL'’

dynamic broadcast-content data and further détails are provided in IEC TR 63274.

Internet-content video signals

IEC

APL' of the Internet-content video signal was chosen to best emulate the actual ARL' of
popular web pages.

web-

pagep from United States Government websites, including that of EPA ENERGY STAR®,

beca
provi
chos
deve

The

to ensure 100-% acceptability across all cultures internationally, some images were scram

Test

conspmeéd.

se according to United“States Code Title 17, Section 105, "copyright protection i
ded for any work .produced by the United States Government". The test images

opment of the document.

roject members chose test images that were believed to be inoffensive. However, in

5 not
were

en to best match the APL' of the most popular 100 web pages as determined during

brder
bled.

have* confirmed that the scrambling has an inconsequential effect on the power

Figure B.2 shows the APL' histograms of the Top-100 web pages and test images, with a mean
APL' of 81 %. In this figure, the solid line shows that the APL' histogram approximates an
inverse chi-square distribution.

NOTE The Internet-content video signal is not intended to emulate dynamic video material that is often downloaded
or streamed from the Internet. Dynamic video is best represented by the dynamic broadcast-content video signal
specified in 4.1.3.
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B.5

Tabl¢ B.1 shows the frequency of frames in the 'SDR test video and the SDR master vid
APL' bins. The percentage of SDR master video frames in each bin is also shown
bs in the SDR test video were chosen\to best match the master video histogram.

1%
scen
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%\ A Internet-content video signal APL'
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i Inverse chi-square distribution /\
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Figure B.2 — Internet-content video:signal APL’

Table B.1 — SDR*Dynamic broadcast-content data

Dynamic broadcast-content data (SDR)

IEC

eo in
The

APL’ bin Test video frequency Master video frequency Master video
Y% %
0,5 18 51,0 0,28
1,5 15 27,9 0,16
2,5 47 31,0 0,17
3,5 46 42,9 0,24
4,5 71 56,3 0,31
5% 98 69,3 0,39
6,5 105 81,3 0,45
7,5 107 102,6 0,57
8,5 98 122,6 0,68
9,5 137 144,8 0,81
10,5 159 173,4 0,96
11,5 199 193,7 1,08
12,5 180 220,0 1,22
13,5 225 233,8 1,30
14,5 275 270,7 1,51
15,5 276 294,3 1,64
16,5 338 322,1 1,79
17,5 352 340,2 1,89
18,5 382 365,9 2,03
19,5 383 389,3 2,16
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APL’ bin Test video frequency Master video frequency Master video
% %
20,5 384 402,9 2,24
21,5 413 410,8 2,28
22,5 400 415,6 2,31
23,5 447 441,8 2,46
24,5 443 439,7 2,44
25,5 462 450,3 2,50
26,5 449 4454 2,48
27,5 485 451.4 2.51
28,5 421 463,7 2,58
29,5 453 4711 2,62
30,5 458 453,3 2152
31,5 468 464,0 2,58
32,5 452 462,1 2,57
33,5 450 460,2 2,56
34,5 426 460,4 2,56
35,5 406 431,0 2,40
36,5 430 424.8 2,36
37,5 432 403,9 2,25
38,5 394 394,2 2,19
39,5 371 375,5 2,09
40,5 372 359,7 2,00
41,5 362 352,5 1,96
42,5 370 345,1 1,92
43,5 319 315,9 1,76
44,5 328 294,4 1,64
45,5 283 280,6 1,56
46,5 244 274,7 1,53
47,5 291 262,6 1,46
48,5 262 247,9 1,38
49,5 231 231,3 1,29
50,5 214 209,7 1,17
51,5 202 209,2 1,16
52,5 219 182,8 1,02
53,5 201 185,9 1,03
54,5 212 200,9 1,12
55,5 151 156,9 0,87
56,5 94 143,6 0,80
57,5 T09 TZ8.8 0,72
58,5 102 113,7 0,63
59,5 118 108,1 0,60
60,5 114 100,0 0,56
61,5 96 86,1 0,48
62,5 103 81,5 0,45
63,5 104 73,2 0,41
64,5 87 75,0 0,42
65,5 37 70,0 0,39
66,5 48 58,6 0,33
67,5 63 54,0 0,30
68,5 48 51,0 0,28
69,5 37 46,6 0,26
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APL’ bin Test video frequency Master video frequency Master video
% %
70,5 43 39,8 0,22
71,5 22 38,2 0,21
72,5 14 35,2 0,20
73,5 16 30,5 0,17
74,5 15 27,6 0,15
75,5 21 26,6 0,15
76,5 19 22,7 0,13
77,5 11 23,9 0,13
78,5 14 20,9 0,12
79,5 10 17,5 0,10
80,5 12 14,6 008
81,5 23 14,4 0,08
82,5 23 14,0 0,08
83,5 35 11,7 0,06
84,5 16 9,9 0,06
85,5 25 10,6 0,06
86,5 17 9,1 0,05
87,5 31 8,9 0,05
88,5 15 84 0,05
89,5 1 8,0 0,04
90,5 2 59 0,03
91,5 2 5,3 0,03
92,5 1 5,5 0,03
93,5 1 4,5 0,03
94,5 3 3,4 0,02
95,5 3 2,4 0,01
96,5 1 1,6 0,01
97,5 2 1,9 0,01
98,5 0 1,9 0,01
99,5 8 1,7 0,01
Frequency is the number ofiframes per 1 % APL' bin.
HDR|dynamic bsoadcast-content data and further details are provided in IEC TR 63274.
B.6 | Internet-content data

Table B.2 shows the frequency of the test images and the "Top 100" images in 5 % APL’ bins.
The scenes in the test images were chosen to best match the "Top 100" histogram.
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Table B.2 - Internet-content data

APL’ bin Top 100 frequency Test images frequency
%
2,5 0 0
7,5 0 0
12,5 1 1
17,5 0 0
22,5 0 0
27,5 1 1
32,5 0 0
37,5 1 1
42,5 2 2
47,5 1 1
52,5 1 1
57,5 1 1
62,5 3 3
67,5 2 2
72,5 5 7
77,5 14 10
82,5 16 18
87,5 26 26
92,5 22 23
97,5 4 3

Freqpency is the number of frames per 5 % ARLbin.

B.7

The Pynamic broadcasi-¢ontent video signals using static metadata HDR formats HLG
HDRJ10 were created byyadapting the study, testing and vetting of similar video content alf
consumer maftket from various sources. The details, results and recommendations o

in the
team

Dynamic broadcast-gontent video signals (HDR)

are publicly.available in IEC TR 63274.

and
eady
f that
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Annex-BAnnex C
(informative)

Description of video signals used for the determination
of the peak luminance ratio

General

2023

When choosing the signal to be used for the determination of the peak luminance ratio, the APL

of th
limiti
techr
spati

For €
for d

Cc.2

The
sign3
has
IEC ¢
been

C3

The glynamic box and outline video signals described in 4.2.2.2 are introduced in this editi

this

Howgver, no single applicable video signal can guarantee the absence of power—n

limitd

NOTE.
NIHE

ng circuits that reduce display luminance under high APL conditions. Backlit™di
ologies-may can also vary their output based on signal APL, especially if theyareu
hlly modulated backlight unit.

ach of these signals, a single measurement in the centre of the display is recomme
ptermining luminance in each picture setting of interest.

Three-bar video signal

ower

play
ing a

nded

ENERGY STAR® program and some North American regdlations use the three-bar
A relatively high APL and is likely to trigger power limiting—ciredits in the di

2087:2008 made this signal available for determination of power consumption, so i
convenient to use for determination of peak luminance values as well.

Dynamic box and outline video signal

Hocument and are intended to—ehlminate qualify the effects of power limiting—eiH
tions for all models of equipment.

e box-andoutlinevideo-st
e RG-OUHREHGE0-S

| described in 4.2.2.1 (and 4.1.2.5) for determining theé\peak luminance ratio. This %ignal

ideo

play.
has

on of
o

to eng

......
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FOREWORD

1) Thie International Electrotechnical Commission (IEC) is a worldwide organization for standardizatign._comy
alllnational electrotechnical committees (IEC National Committees). The object of IEC is to promaete interng
cofoperation on all questions concerning standardization in the electrical and electronic fields) To this er
in pddition to other activities, IEC publishes International Standards, Technical Specifications|, Technical Rq
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Puplication(s)").
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deg
may participate in this preparatory work. International, governmental and non-governmental organizations |
with the IEC also participate in this preparation. IEC collaborates closely with the laternational Organizat
Standardization (ISO) in accordance with conditions determined by agreement between the two organizati

2) Thie formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interna
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

3) IEL Publications have the form of recommendations for international use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made te’ ensure that the technical content
Publications is accurate, IEC cannot be held responsible fer'the way in which they are used or fd
miginterpretation by any end user.

4) In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
tragnsparently to the maximum extent possible in their national and regional publications. Any divergence b¢
IEC Publication and the corresponding national orregional publication shall be clearly indicated in the

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some areas, access to |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification*bodies.

6) Alllusers should ensure that they have the“tatest edition of this publication.

7) Nd liability shall attach to IEC or its direttors, employees, servants or agents including individual exper
mgmbers of its technical committeesiand IEC National Committees for any personal injury, property dam
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of the ‘publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

8) Atfention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the-carrect application of this publication.

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

IEC $2087-2'has been prepared by technical area 19: Environmental and energy aspec
multimedia,»systems and equipment, of IEC technical committee 100: Audio, video
multimedia systems and equipment. It is an International Standard.
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This second edition cancels and replaces the first edition published in 2015. This edition

constitutes a technical revision.

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

edition:

a) HDR and UHD video test signals have been added;

b) dynamic box and outline test signals have been added, replacing the static box and outline

test signals;

c) all test signals are provided as media files for download from a specified IEC online

repository, which replaces previous DVD and Blu-ray media.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/3771/CDV 100/3848/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

A lisf of all parts in the IEC 62087 series, published under the general title Audio, video
relat¢d equipment — Determination of power consumption, can be found on the IEC websi

This
onlin
form

This
acco
at w
desc

The
stabi
spec

—

publication contains multiple test signals downloadable from a, ‘specified
e repository, available at https://www.iec.ch/tc100/supportingdocuments. These
an integral part of this standard.

document was drafted in accordance with ISO/IEC Directives, Part 2, and develop

vw.iec.ch/members_experts/refdocs. The main document/types developed by IEC
ibed in greater detail at www.iec.ch/publications.

ity date indicated on the IEC website under webstore.iec.ch in the data related t
fic document. At this date, the document will be

g¢confirmed,

e withdrawn,

—

o a

gplaced by a revised edition, or

mended.

L and
e.

IEC
files

ed in

dance with ISO/IEC Directives, Part 1 and ISO/IEC Directives;-JEC Supplement, avalilable

are

ommittee has decided that the contents of this dogument will remain unchanged unfjil the

b the

IMP
con
con

tains colours which\are considered to be useful for the correct understanding o
ents. Users should therefore print this document using a colour printer.

DRTANT - The "colour, inside” logo on the cover page of this document indicates that it

f its
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INTRODUCTION

2023

This document identifies test signals to be used to determine power consumption and related
characteristics specified in some other parts of the IEC 62087 series.

IEC 62087:2008" (second edition) added methods for measuring On (average) mode power
consumption of television sets, based on three video signal sets. These include static signals,
dynamic broadcast content signals, and Internet content signals.

IEC 62087:20112 (third edition) revised methods for measuring power consumption of set-top
boxep- The signals and media were not changed In this third edition.

IEC $2087-2:20153 (first edition) separates signals and media that are to be{use
deteqmining power consumption and related characteristics into a dedicated parf. The
original video signal sets (static, dynamic broadcast-content, and Internet-content) arg
chanped. This edition adds signals for the purpose of determining the peak uminance ratig
is sometimes associated with television set power consumption measurement programs.

This [second edition of IEC 62087-2 adds HDR and UHD video test|signals and dynamig
and o¢utline test signals for TV power consumption testing. All test'signals are available fn
specified IEC online repository for download, replacing the former physical media distribution.

IEC 62087 series currently consists of the following published parts:

art 1: General

art 2: Signals and media

art 3: Television sets

art 4: Video recording equipment
art 5: Set-top boxes

art 6: Audio equipment

U U U U U U T

art 7: Computer monitors

il for
three
b not

that

box
om a

IEC 62087:2008, Methods of measurement for the power consumption of audio, video and related equipment

IEC 62087:2011, Methods of measurement for the power consumption of audio, video and related equipment

IEC 62087-2:2015, Audio, video, and related equipment — Determination of power consumption, Part 2: Signals

and media
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1

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

Part 2: Signals and media

Scope

This part of IEC 62087 specifies the signals used to determine the power consumption of\gudio,

videq, and related equipment, such as television sets and computer monitors. It alsg'spe
sign3

set

2

The following documents are referred to in the text in such a way that'some or all of their co
constitutes requirements of this document. For dated references,.only the edition cited ap

For

amendments) applies.

Normative references

undated references, the latest edition of the referenced document (including

Cifies

Is for determining the peak luminance ratio that is sometimes associated with{teleVision
gower consumption measurement programs. In addition, this part specifies’equipment,
interflaces, and accuracy related to signal generation.

ntent
blies.
any

IEC 60107-1:1997, Methods of measurement on d4eceivers for television broadcast trans-

misslons — Part 1: General conditions — Measurements at radio and video frequencies

IEC 60268-1, Sound system equipment — Part<l: General

IEC 60315-1:1988, Methods of measurement on radio receivers for various classes of emigsion.
Part |1: General considerations and-methods of measurement, including audio-freqyency

meagurements

IEC 60315-3, Methods of measurement on radio receivers for various classes of emiss
Part B: Receivers for amplitude-modulated sound-broadcasting emissions

IEC 60315-4:1997, Methods of measurement on radio receivers for various classes of emi
— Paft 4: Receivers for frequency-modulated sound broadcasting emissions

IEC $0958-1( Digital audio interface — Part 1: General

IEC T0958—3, Digital audio interface — Part 3: Consumer applications

fon —

5sion

IEC 61938, Multimedia systems — Guide to the recommended characteristics of analogue
interfaces to achieve interoperability (GMT)

IEC 62087-1, Audio, video, and related equipment — Determination of power consumption —
Part 1: General

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

Recommendation ITU-R BT.2100-2, Image parameter values for high dynamic range television
for use in production and international programme exchange
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3 Terms, definitions, and abbreviated terms

3.1

Terms and definitions

2023

For the purposes of this document, the terms and definitions given in IEC 62087-1 as well as in
the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

o |EC Electropedia: available at https://www.electropedia.org/

[«

(v

3.1.1

5O Online browsing platform: available at https://www.iso.org/obp

average picture level

APL

avergge level of all the pixels of a single video signal frame or a group thereof in the |

lumin

EXAM
undoir

Note 1

3.1.2
back
displ

EXAM

3.1.3
com
base
over

ance domain

PLE Display equipment such as television sets or computer monitors that intermally use linear encodin
g the non-linearity of the input signal.

to entry: This note applies to the French language only.

lit display
by that generates light from a source behind the display panel

PLE Liquid-crystal display (LCD)

pbonent analogue video
band analogue video interface that€arries a standard or high-definition colour video s
three signal lines

Note 1 to entry: See CTA-770.3-E R-2017.

3.1.4

composite analogue video

basepand analogue video interface that carries a standard-definition colour video signal o
single signal line

Note 1] to entry:/~See SMPTE ST 170M:2004 for the 59,94 Hz version and ITU-R BT.470-5 for the 50 Hz vers
3.1.5

Inear

j after

ignal

ver a

on.

digitlal visual interface

DVI

video interface that can carry analogue or digital uncompressed video

Note 1

3.1.6

to entry: This note applies to the French language only.

DisplayPort
digital display interface developed by the Video Electronics Standards Association

3.1.7
emis

sive display

display that generates light directly from each sub-pixel

EXAM

PLE PDP or OLED displays
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3.1.8

average picture level based on non-linear input signal

APL’

average level of all pixels of a single video signal frame or a group thereof in the non-linear
luminance domain

EXAMPLE Display equipment such as television sets or computer monitor receive input signals that encode
luminance or brightness in a non-linear way. Examples for such non-linear encoding are PQ (absolute luminance) or
HLG (brightness) EOTFs (ITU-R BT.2100-2).

Note 1 to entry: APL' is defined as a percentage of the range between reference black and reference white level.

and delivered to the display device. The properties and their differences of the external and internal video
are shiown in Figure 1.

External video I\:or;_—linear Internal
signal olinear | \ijeo signal Display
—————— | conversion -
(non-linear) block (linear) panel
A A
1 1
used to compute can be used to compute
APL’ APL (
(not applied in this document) ((7)
~IEC

Figure 1 — Occurrence of linear and non-linear signal encodings in context
of a typical display processing pipeline for.computing APL and APL’

3.1.9
hybrjd log-gamma
HLG
one set of transfer functions offering a degree of backwards compatibility by more clpsely
matching the previously established television transfer curves

Note ] to entry: Sets of transfer functions related to HDR signals are specified in Rec. ITU-R BT.2100-2.

Note 4 to entry: HLG is used both as a\description of a dedicated transfer function and as a video format nafne.

3.1.1)0
high{dynamic range video
HDR|video

capapility of components in a video pipeline to capture, process, transport or display luminance
levels and tone gradations that exceed capabilities of conventional SDR imaging pipglines
components

EXAMPPLE ,-Aa~"HDR video signal typically uses a greater bit depth, luminance and colour volume than stgndard

dynanjic range (SDR) video. It also typically utilizes different tone curves such as perceptual quantizer (PQ) or hybrid
log gamm@a/(HLG) as specified in ITU-R BT.2100 instead of gamma, as signal
is rendered-enanHBRdisptay—itispossiblete—seegreatertuminance+ranges—and

3

Note 1 to entry: HDR video can provide an enhanced viewer experience and can more accurately reproduce scenes
that include, within the same image, deep dark areas, and bright highlights, such as emissive light sources and
reflections.

Note 2 to entry: This note applies to the French language only.

3.1.11

high definition

HD

spatial video resolution ranging from 1 280 x 720 to 1 920 x 1 080


https://iecnorm.com/api/?name=ec8085ee7cc390466114a55a48d1337b

3.1.1
ultra
UHD
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2
-high definition

Ultra HD
spatial video resolution above 1 920 x 1 080

3.1.1

3

Universal Serial Bus

UsSB

2023

digital interface that can be used to connect storage media and peripherals to digital devices
like computers and TVs

Note 1 to entry: See USB specification.

Note 7 to entry: This note applies to the French language only.
3.1.14

High[Definition Multimedia Interface

HDMI®

audid
unco

Note

Note 2

3.1.1
stan
SDR
capa
level

mpressed digital audio data, and other information

to entry: See HDMI® specification.

to entry: This note applies to the French language only.

5
Hard dynamic range video
video

5 and tone gradations that can be characterized by the dynamic range, colour rend

and fone gradation capabilities essentially.compatible with cathode ray tube (CRT) displa

EXAM

Note

3.1.1
S-vig
base
two S

Note 1

PLE BT.709/BT.1886 and IEC 62966-2=1 (sRGB)

to entry: This note applies to the French language only.

6
eo

band analogue video'interface that carries a standard definition colour video signal
ignal lines

to entry: SeefEC 60933-5.

-visual interface that is capable of carrying uncompressed vide®’ data, compress¢d or

bility of components in a video pipeline to capture, process, transport or display luminance

ering
y's

Ising

3.2 | Abbreviated terms

! prime (noting that the signal is non-linear, for example APL")
AM amplitude—rmodutation

AV audio-visual

BD Blu-ray Disc™*#

BER bit error ratio

C/N carrier-to-noise ratio

DAB digital audio broadcast

dB decibel

4 Blu-ray Disc™ is a trademark 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. Equivalent products
may be used if they can be shown to lead to the same results.
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DVD digital versatile disc

EMF electromotive force

EPA Environmental Protection Agency

FM frequency modulation

Hz hertz

HDMI® High Definition Multimedia Interface

JEITA Japan Electronics and Information Technology industries Association
kb/s kilo bits per second

LCD liquid crystal display

LAN local area network

Mb/s Mega bits per second

NTSC National Television Standards Committee

OLED organic light-emitting diode

OO0l acoustic onset of impairment

PAL phase alternating line

PDP plasma display panel

RF radio frequency

RMS root mean square

SECAM séquentiel couleur a mémoire (Sequential‘colour with memory)
SMPJE Society of Motion Picture and Television Engineers

USB Universal Serial Bus

uuT unit under test

NOTE| Other terminology used is device under test (DUT) or equipment under test (EUT).

4 Signals

4.1 | Audio-visual signals used for the determination of power consumption
411 Overview

For general information on SDR video signals, see 4.1.2, 4.1.3.2 and 4.1.4. For ge

information on HDR signals, see 4.1.3.3. The HDR video format HLG uses sets of tra
ons (EQTE)specified in Rec. ITU-R BT.2100-2 while the HDR video format HDR10 ap

funct
those

In th

transferfunctions (EOTF) of SMPTE ST 2084 (see also 4.1.3.1 and 4.1.3.3).

s.document, all references to '60 Hz media' technically refer to 59,94 Hz coded

eral
sfer
plies

ideo

content; simifarly, 24 Hz media refers to 23,976 HzZ media (See also lable A.T 1o Table A.6).

A general description of the video signals is provided in Annex A and Annex B.

4.1.2

4.1.2

Static video signals

A General

The media includes five static video signals: black, white, full field colour bar and three bar
video signals; see Table 1. All are SDR format. Additional information is available in Clause B.2.
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Table 1 — Static video signals overview
Static video signal Resolution Dynamic range
(format)
Black level video signal SD SDR
White level video signal SD SDR
SDR 50 Hz full-field colour bar video signal SD, HD SDR
SDR 60 Hz colour bar video signal SD, HD SDR
Three-bar video signal SD, HD SDR
The static video signals shall be downloaded from the specified IEC online repository, see 5.1

and Annex A.

4.1.2

The ¢ntire part of the signal representing the active picture shall be black/(0 %), as defin
IEC 60107-1:1997, 3.2.1.5. This is an SDR signal. Reference to the sighal online reposit

provi

4.1.2

.2 Black level video signal

ded in 5.1 and Annex A.

.3 White level video signal

led in

Dry is

The ¢ntire part of the signal representing the active pictureyshall be white (100 %), as defined

in IE

is prgvided in 5.1 and Annex A.

4.1.2

The active part of the signal shall be a full field colour bar SDR signal. For 50 Hz systems

(100
3.2.1
bar s
field

NOTE|
green

4.1.2

The
back

signgl online(repository is provided in 5.1 and Annex A.

4.1.3
41.3

C 60107-1:1997, 3.2.1.5. This is an SDR signal. Réference to the signal online repos

.4 SDR 50 Hz full field and 60 Hz colour'bar video signals
0/75/0) colour bar signal for PAL and \SECAM receivers as defined in IEC 60107-1:1
.2 shall be used. In the case of a60 Hz system, the top section of the (75/0/75/0) c

bf the display. Reference to the“signal online repository is provided in 5.1 and Annex

The 50 Hz signal has eight bars (including black), and the 60 Hz signal has seven bars (white, yellow,
magenta, red and blue, in-this order).

5 Three-bar(video signal

hctive picturerarea of the signal shall be three bars of white (100 %) over a black
ground as¢defined in IEC 60107-1:1997, 3.2.1.3. This is an SDR signal. Reference t

Dynamic broadcast-content video signal

sitory

, the
997,
polour

ignal for NTSC defined in IEC 60107-1:1997, 3.2.1.2 shall be used and shall cover the full

A.

cyan,

0 %)
b the

A General

The media includes dynamic broadcast-content video signals in different progressive scan
formats, resolutions, and dynamic ranges; see Table 2. Additional information is available in
Clause A.2.
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Table 2 — Dynamic broadcast-content video signals overview

- 13—

Progressive scan formats

Dynamic range (format)

SD 50 Hz

SDR

SD 60 Hz

SDR

HD (1 920 x 1 080 p) 25 Hz

HDR (HLG, HDR10)

HDR (HLG, HDR10)

HD (1 920 x 1 080 p) 50 Hz

SDR, HDR (HLG, HDR10)

)

HD (1 920 x 1 080 p) 24 Hz
)
)

HD (1 920 x 1 080 p) 60 Hz

SDR, HDR (HLG, HDR10)

41.3

For t
gene
the §
suffid
telev

UHD (3 840 x 2 160 p) 50 Hz

HDR (HLG, HDR10)

UHD (3 840 x 2 160 p) 60 Hz

HDR (HLG, HDR10)

.2 Standard dynamic range dynamic video signals

ne generations of CRT, early TFT (with 'always on' backlight) and plasma-based disp
rally very little difference between the display capabilities amongsfdVs was assumeq

ient for content delivery, and consequently for power gonsumption measureme
sion sets. For SDR-only capable television sets, suitable’SPR test media are availa

appropriate resolutions and progressive scan formats. The, duration of the SDR audio-V

sign3

The s
onlin

413

High
ecos
HDR
SDR
avail
signs
in bo

The
onlin

l'is 10 min.

b repository; see 5.1 and Annex A.

.3 High dynamic range dynamic video signals

dynamic range (HDR) video has gained increasing importance throughout the entire
television sets potentially have higher peak luminance level capabilities in comparis
TVs or SDR TV modes. For_ HDR-capable television sets, suitable HDR test medi
bble in appropriate codegs; resolutions, and progressive scan formats. All HDR

th HLG and HDR10 formats is 5 min.

nigh dynamic range dynamic video signals shall be downloaded from the specified
b repository; see 5.1 and Annex A.

4.1.4
The

Internet-content video signal

edia’includes an Internet-content video signal. This is an SDR signal. Reference t

lays,
i and

BDR signal specifications of, for example, ITU-R BT.709 and, BT.1886 were de¢med

nt of
ble in
isual

tandard dynamic range dynamic video signals shall be downloaded from the specified IEC

ideo

stem from capture, production ahd processing, through to distribution and presentation.

pn to
B are
ideo

Is in HDR10 format contain static metadata. The duration of the HDR audio-visual gignal

IEC

b the

Sign L online rnpnei’rnry is Ir_\rn\/irlnrl in51 and Annex A

Additional information is available in Clause B.4.

4.1.5

Audio signal associated with video signals

Sine-wave signals at a frequency of 1 kHz or, if 1 kHz cannot be used, signals at the centre
frequency of the transfer range specified by the manufacturer of the UUT shall be used. For
digital inputs, the level of the signal shall be 18 dB below full scale. For analogue inputs, the
signal shall be 20 dB below the reference level or greater with a suggested signal level of
500 mV RMS.

The video signals described in 4.1.2, 4.1.3, and 4.1.4 are encoded with an accompanying 1 kHz
tone with a level of 18 dB below full scale.
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4.2 Video signals used for the determination of the peak luminance ratio
4.21 General

The use of signals defined in 4.2.2 shall be limited to determining the peak luminance ratio
between SDR picture settings and should not be used for determining absolute screen
luminance.

NOTE 1 Such luminance comparisons are sometimes associated with TV energy efficiency programmes.

NOTE 2 For more information about choosing the signal for determining the peak luminance ratio, see Annex C.

4.2.2 Video signals
4.2.21 Three-bar video signal

The three-bar video signal is specified in 4.1.2.5. This is an SDR signal. Referenceto the signal
onling repository is provided in 5.1 and Annex A.

4.2.212 Dynamic box and outline video signals

The set of two box and outline dynamic video signals includes a white (100 %) rectangle[on a
grey [34 %) background, with a black (0 %) border near the outerpart of the picture. This bprder
inclules a moving pattern comprising black (0 %) and white{4100 %) segments. Each cprner
contains a 1 % coverage full-field colour bar pattern. The dimensions of the central Wwhite
(100 |%) rectangle of the two signals correspond to the defined L20 and L40 static test patterns
[IDMP v1.1a, Appendix A12]. The signal with the corresponding larger white rectangle may be
used|when measuring smaller screens in order to proyide sufficient white coverage as required
by sdreen luminance contact probes. An example «0f L20PeakLumMotion is shown in Figure 2.

IEC

Rigure 2 — Dynamic box and outline video signal (L20PeakLumMotion)

The fwe*dynamic video signals as listed in Table 3 below are in SDR, rendered in SD, HI) and
UHD formats and are available in 50Hz (50p) and 59,94Hz (5994p). The selection of signal
format shall be based on the one which most closely resembles the highest supported screen
resolution of the UUT. The central white area in L40PeakLumMotion is greater than that in
L20PeakLumMotion. Reference to the signal online repository is provided in 5.1 and Annex A.

Table 3 — Dynamic box and outline video signal naming

SD HD UHD
L20PeakLumMotionSD50p L20PeakLumMotionHD50p L20PeakLumMotionUHD50p
L40PeakLumMotionSD50p L40PeakLumMotionHD50p L40PeakLumMotionUHD50p
L20PeakLumMotionSD5994p L20PeakLumMotionHD5994p L20PeakLumMotionUHD5994p
L40PeakLumMotionSD5994p L40PeakLumMotionHD5994p L40PeakLumMotionUHD5994p
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4.3 Audio signals used for determination of audio power consumption
4.3.1 Audio signals
4.3.1.1 Sine wave signal

The signal shall be a sine-wave at a frequency of 1 kHz or, if 1 kHz cannot be used, the sine
wave frequency shall be at the centre of the frequency range specified by the manufacturer.

The analogue and digital 1 kHz sine wave signals are not included in the media supplied in
Clausge 5.

4.3.1].2 Simulated programme signal

A simulated programme signal shall have a mean power spectral density that closély resembles
the gverage of mean power spectral densities of a wide range of programme material, in
accofdance with IEC 60268-1.

Suchl a signal may be obtained from pink noise, band-limited by|a filter whose response
confq@rms to that given in IEC 60268-1. The crest factor of a noise seurce should fall betwgen 3
and 4 to avoid clipping of amplifiers.

The simulated programme signal is not included in the media supplied in Clause 5.

4.3.2 Signal levels
4.3.21 Audio signal level, analogue

For Haseband analogue inputs, the input signal shall be at a level of 500 mV RMS, accofding
to the rated source EMF of IEC 61938.

4.3.2.2 Audio signal level, digital

For digital inputs, the input sighal shall be at a level of 12 dB below reference full scale, in
accofdance with IEC 61938 ,(IEC 60958-1 and IEC 60958-3.

4.3.2.3 Audio signal-level, RF

For BM radio tuners, the input signal shall be applied to an aerial input terminal at a leyel of
40 dB (pW). The_deviation shall be 40 kHz.

For AM radio tuners with an antenna input terminal, the input signal shall be an EMF of | mV
from|a £0-Q source. The modulation factor shall be 30 %.

For non-detachable antennas (rod antennas for FM and magnetic antennas for AM), the RF
signal level for FM and AM shall be large enough to produce an audio signal-to-noise ratio of
36 dB for FM at 75 kHz deviation and 26 dB for AM at 30 % modulation. Signal-to-noise ratios
shall be measured as specified in IEC 60315-1:1988, 6.1.

For AM receivers, the method of measurement with an analogue electromagnetic field generator
is described in IEC 60315-3 and IEC 60315-1.

For FM receivers with rod antennas, refer to IEC 60315-4:1997, Clause 7.

For DAB and DAB+, the OOI point is sharply defined as the receiver's C/N (carrier-to-noise
ratio) degrades and BER increases, so this may be used as a means to assess the signal
requirement of the receiver. The OOl method may be implemented so that it is equivalent to a
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BER of 1074. The method involves monitoring (by a human observer or, if available, automated
equipment) of an encoded 1 kHz audio sinewave from the audio output source (speaker,
headphone, etc) and setting the RF signal level where the onset of audio defects (dropouts,
burbles, "chirps", etc.) can just be heard in the sinewave in a 10-second listening period. This
RF level is the OOI threshold for sensitivity.

In the case of a non-detachable aerial antenna, the RF signal level shall be high enough to
reproduce an audibly defect-free audio signal for DAB and DAB+.

The AM, FM and DAB test signals are not included in the media supplied in Clause 5.

NOTE| ETSI EN 300 401, Clause 7 and ETSI TS 102 563 provide additional information about DAB and DAB}{+.
5 Media

5.1 | Online repository

All the SDR and HDR video signals referenced by this document can be 'downloaded from the
publicly accessible IEC online repository at https://www.iec.ch/tc100/supportingdocuments| The
test jhedia can be downloaded individually.

NOTE| For file download, you might have to use specific download functions_or windows in your browser.

Tablg A.1to Table A.6 list all the video signals used for the determination of power consumjption
with ppecific file name and media specification, grouped by frame rate, dynamic rangqg and
resolution.

The {est media shall be downloaded and provided for the test as described in Clause 6| The
test nedia may be updated and only the version of the video signals provided in the dgnline
repository shall be used. The notation for\miinor and major revisions of the test media made
available in the IEC online repository is @s' follows:

a) Major revision (substantial update or change to the respective test media): part|of a
maintenance action resulting(in"a new edition of IEC 62087-2. A major revision of g test
edia shall be indicated by:a new major version number. The original test media has the
ajor version number oneJpreceded with 'v' (v1-0).

|
|
EKAMPLE 1 |EC_Broaddast’ UHD_50p_HLG_HEVC_AAC_v1-0.MP4
M
m

b) Minor revision (small or editorial update or change to the respective test megdia):
aintenance action of MT 62087 independently of a new edition of the standard. A minor
gvision of a test media shall be indicated by an increase of the minor version number{ The

ofiginal test{media has the minor version number zero preceded by a hyphen (v1-0).
EKAMPLE-2" IEC_Broadcast_UHD_50p_HLG_HEVC_AAC_v1-1.MP4

-

c) Chanhge log: for the traceability of the history of revisions, a description of the change, the
ason, and the date of the release of a new (sub-)version of a test media will be recarded
in the overview document of IEC 62087-2 video signals in the IEC online repository.

—

5.2 Compatibility of test signals with previous packaged media
Test signals from physical media distributed for previous editions of this document shall not be
used for this document.

6 Signal provision

6.1 General

The parts specific to product categories of the IEC 62087 series provide the requirements on
the hierarchy of selection of test equipment and of the interfaces (input ports) to be used for
the provision of test signals described in Chapter 4 during the measurements.
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In 6.2, four categories of equipment that may be used to feed the test signals are described,
while in 6.3 the possible interfaces with associated requirements are provided. The accuracy of
video signal levels is addressed in 6.4.

6.2 Signal provision equipment
6.2.1 USB stick media inserted in a USB port of the UUT

A single USB stick of at least 32 GB that supports the chosen USB port's peak data rate and
holds all the test media shall be inserted directly into the UUT's USB port. The USB stick should
be formatted in either the FAT32 or ExFAT format. The UUTs native file player shall be used to

| R o | ] ol o LICD fial Raof + EH £ th ot th LLLLT H H th
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samg preset picture setting when switching from HDMI® input to USB input.

The manufacturer, model and storage size of the USB stick used shall be provided in the test
repoit.

6.2.2 External audio-visual equipment

The gudio-visual equipment used as a media player during the test shall be capable of playing
the media specified in this document and shall be calibrated to(eonform with the accliracy
requifed in 6.4. Depending on the input terminals to the UUT (used during the measureEnent
procedure, the audio-visual equipment shall provide the signals via interfaces as specifiged in
6.3.

If copnecting a particular model of audio-visual equipment to the UUT causes any settings of
the YUT to change, an alternate model shall be used during the measuring procedure] The
stepq below outline how to confirm and correctshould a particular model of audio-\isual
equipment cause anomalous UUT power consumption readings during testing.

Somé video sources with HDMI® outputs\ have been shown to offset the image rendlering
settings of the UUT, which in turn will likely lead to anomalous television set power consumfption
readings. Two possible causes have been identified: miscommunication between sourcg and
sink,|and proprietary communications between source and sink. If a Blu-ray player is usTd as
the spurce device, a Blu-ray player model that has a video setting which performs no addifional
procTssing (e.g. noise reduction, upscaling, or adjustment of colour, hue, contragt, or

brightness) of the IEC test.sighals as delivered to the UUT shall be used.

To rgduce the possipility of miscommunication, multiple models of audio-visual equipmen{ may
be connected, and ‘a’spot check of the power consumption may be performed with a $tatic
image. A model-o6ftaudio-visual equipment that produces anomalous results shall not be Used.

To reduce.the likelihood of unwanted proprietary communications, audio-visual equipment|from
a different.manufacturer than that of the UUT should be used. It is also recommended to yerify
corre'Et signal communication by using a signal analyser in-between sink and source deyices.
Example properties to verify include but are not limited to the image size and frame rate, the
chroma subsampling, signal range, any image manipulating metadata.

If a USB stick is used to provide the test media to the external audio-visual equipment, that
USB stick shall meet the requirements specified in 6.2.1 and shall be inserted into the USB port
on the external audio-visual equipment that is recommended by the manufacturer for media
playback.

The manufacturer, model and configuration of the external audio-visual equipment shall be
provided in the test report.
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6.2.3 Service provider network equipment

The cable or satellite network service equipment used to provide live test signals for
measurement shall be capable of providing the highest data rate and resolution specified by
the manufacturer of the UUT. It shall be calibrated to conform with the accuracy required in 6.4.

The manufacturer, model and configuration of the service provider network equipment used
shall be provided in the test report.

6.2.4 Audio signal generator

The ¢quipment used 10 generate the sine-wave signals shall be capable of providing test signals
as specified in 4.1.5. The accuracy may be confirmed with an oscilloscope, waveform mohitor,
vectgr scope or other appropriate measuring device.

The anufacturer, the model and essential settings of the equipment used as(th€ audio signal
genefator shall be provided in the test report.

6.3 Interfaces
6.3.1 UsSB

The USB port recommended in the instruction manual for video file playback with the highest
data rate specified (e.g. USB 3.0 supports higher data ratesithan USB 2.0) shall be selecied.

If they HDMI® port and the USB port have different default picture settings, then either test with
test gignals from external audio-visual equipment:(6°2) or select the USB input and manually
ensufe that the UUT is set to the default picture setting or the pre-set picture setting assocjated
with the HDMI® input during all on-mode tests;

The Yersion of the media available in thetlEC online repository (see 5.1) for the purposgs of
this document and its related parts shal’be installed on a USB stick. The USB stick shall be
compatible with the USB terminal of<\the UUT or the external audio-visual equipment usgd for
medip provision. Testers shall confirm that the USB terminal used during testing supports the
codefs necessary to play the carresponding downloaded media.

6.3.2 HDMI®

The yersion of any HBMI® source and HDMI® cable used for the purposes of this document
and ifs related parts ‘shall be compatible with the HDMI® terminal of the UUT. It is recommended
that the source device support the latest available version of HDMI® compatible with the JUT.
Testgrs shall.confirm that the UUT's or the media player's HDMI® terminal used during testing
suppprts thexcodecs necessary to play the corresponding downloaded media.

6.3.3 DisplayPort

The version of any DisplayPort source and DisplayPort cable used for the purposes of this
document and its related parts shall be compatible with the DisplayPort terminal of the UUT. It
is recommended that the source device supports the latest available version of DisplayPort
compatible with the UUT. Testers shall confirm that the UUT's or the media player's DisplayPort
terminal used during testing supports the codecs necessary to play the corresponding
downloaded media.

6.3.4 Component analogue video

Any component analogue video source and component analogue video cable used for the
purposes of this document and its related parts shall be compatible with the component
analogue video terminal of the UUT.
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NOTE This interface can be used for SD video signals in SDR and is not suitable for use with video signals in HD,
UHD or in HDR.

6.3.5 S-Video

Any S-Video source and S-Video cable used for the purposes of this document and its related
parts shall be compatible with the S-Video terminal of the UUT. It is recommended that the
source device support the latest available version of S-Video compatible with the UUT.

NOTE This interface can be used for SD video signals in SDR and is not suitable for use with video signals in HD,
UHD or in HDR.

6.3.6—C€omposite allaiuyue video

Any composite analogue video source and composite analogue video cable used.fof the
purposes of this document and its related parts shall be compatible with the compaosite analpgue
videq terminal of the UUT.

NOTE| This interface can be used for SD video signals in SDR and is not suitable for use with video signals |[n HD,
UHD qr in HDR.

6.3.7) Analogue terrestrial interface

If thg UUT is being tested with an analogue terrestrial RF input signal, the signals used|shall
confgrm to IEC 60107-1:1997, 3.3, and shall have the inpu{’signal level set at -39 dB{mW)
wher terminated with a 75 Q resistor or at a level to provide.-a.perceptually noise-free and ¢rror-
free picture.

NOTE| -39 dB(mW) corresponds to 70 dB(pV).
6.3.8 Cable television interface

If the]UUT 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 get at

-49 ¢dB(mW) when terminated with a 75°Q resistor for digital signals or at a level to provjde a
better picture than the picture failureypoint (PF) as defined in IEC 62216 for digital signalg or a
percgptually noise-free and errocr-free picture for analogue signals.

NOTE| -49 dB(mW) corresponds t0 60 dB(pV).

6.3.9 Digital terrestrial interface

If the]UUT is being tested with a digital terrestrial RF input signal, the signals used shall conform
to thep broadcast:specifications for the region and shall have the input signal level set at
-49 ¢dB(mW) when terminated with a 75 Q resistor or at a level to provide a better picture|than
the plicture_failure point (PF) as defined in IEC 62216 or a perceptually noise-free picture.

6.3.1 Satellite interface

If the UUT is being tested with a satellite input, the input signal level shall be set at -49 dB(mW)
when terminated with a 75 Q resistor or at a level to provide a better picture than the picture
failure point (PF) as defined in IEC 62216:2009 for digital signals or a perceptually noise free
and error free picture for analogue signals.

6.3.11 Network interfaces

If the UUT is being tested with a network (LAN) interface, the LAN shall support the capabilities
of the UUT's network connection as selected per IEC 62087-3:2023, 6.2.10 "Network
connection selection" and other parts of the IEC 62087 series where applicable.
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6.3.12 Other interfaces

Signals provided to other input terminals of the UUT shall conform to the specifications for those
inputs.

6.4 Accuracy of video signal levels

Analogue video signals provided by the audio-visual equipment shall be accurate to within 2 %
of the full range of the video signal when terminated with a 75 Q load. The accuracy of the black
and white levels shall be confirmed with the three-bar video signal specified in 4.1.2.5. The
accuracy of the colour levels shall be confirmed with the full-field colour bar video signal

fiaodd 442 A4 T ™S £ Al H Y +H £ t
SpeC nmoeu nmr=.17..7. T aviurduy Tiidy VT CUTTTITTITCU Wittt art UoUINMMUoLUPT, WAV TTUTTIT 11TV |Or,

vectqr scope or other appropriate measuring device.

Digital input signal levels shall be accurate to within the resolution of the signal s¢urce
equipment used.

NOTE| In addition to the three-bar and full-field colour bar signals, the 60 Hz SMRTE colour bar [signal
(SMPTE EG 1:1990) is included for the user's convenience.



https://iecnorm.com/api/?name=ec8085ee7cc390466114a55a48d1337b

IEC 62087-2:2023 © |IEC 2023 -21-

Annex A
(normative)

Video signals used for the determination of power consumption

A.1  Source of test media (video signals)

In previous versions of this document, the test media was provided on a set of two DVDs and
two Blu-ray discs. That test media included the common standard dynamic range (SDR) video
form o hath andard daofiaif o QO o atio o N

and
of th¢

prior test media was provided in interlaced format and some was in progressjve\format.

of erlergy consumption by television sets capable of the new "static metadata"” high dynamic
rang¢ (HDR) content and the new ultra-high definition (UHD) video format 0f 3840 x 2160.|Both
the ojder SDR test media as well as the new HDR and UHD test media is;available via download
fromjan online repository (see Clause A.2) and is provided in progressive format to reducg the
otherwise large number of downloads needed as well as reducing test time and test burdgn.

Beg:{ning with this version of IEC 62087-2, new test media was necessary for the measurement

For more information on the characteristics of the test mediadincluded with this version] see
Annex B, which includes details of both the original SDR test. media metrics as well as thg new
HDR|test media.

A.2 | Test media (video signals) available for download from the IEC 62087-2
online repository

Tablg A.1to Table A.6 show the video signals referenced by this document. All of the test media
in these tables is downloadable from. the publicly accessible online repository. For specific
details on downloading the test mediasisee 5.1.

IMPQRTANT: Use the appropriate test media BY FILE NAME from the table for the particular
fram¢ rate, SDR or HDR formatand resolution that matches the capabilities of the UUT and any
applicable regional regulatory testing requirements.

IMPQRTANT: Use the. latest version of the video signals as provided in the online repository
descfibed in 5.1. Table A.1 to Table A.6 below do not show the version of the test media.

NOTE| The clip'frame rate is compatible with, but does not always exactly match, the regional broadcast stgndard
frame|rate.
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Annex B
(informative)

Description of video signals used for
the determination of power consumption

General

2023

Power consumption of some equipment, such as television sets, can vary depending on the

APL’

Thre
- d
.

[

Eithe
be ug
vided

NOTE|
or strg
specif

B.2

The
telev

Meas
simp

typic

Powg
mear

B.3

The
actua

ol the displayed limages.

b video signal categories are available. These include:

atic video signals (4.1.2).

ynamic broadcast-content video signals in various formats including SBR.and HDR (4
ternet-content video signals (4.1.4).

r the static video signals or the dynamic broadcast-content video signals are intend

ed when determining power consumption of equipment that-typically uses broadcast
content, such as television sets.

The Internet-content video signal is not intended to emulate dynamic video material that is often downl
amed from the Internet. Dynamic video is best represented.by the dynamic broadcast-content video
edin4.1.3

Static video signals

sion set power consumption.

urement of power consumption’based on the static video signals can be chosen fg
icity of the test. The statici\signals can also be appropriate for use with equipmen
blly does not have a videeNinput or is typically not capable of playing video streams.

r consumption measurements using static signals can often be performed direct
s of a wattmeter{

Dynamic-broadcast-content video signals (SDR)

\PL{"of'the SDR dynamic broadcast-content video signal was chosen to best emulat
LAPL' determined by analysing content from all over the world. During developme

1.3).

ed to
Htype

paded
signal

static video signal method was initially developed by JEITA in Japan for determining

r the
that

y by

e the
nt of

200Q07.-200NQ  +1 srate-ct-rmamb A tlaoct 40 K fitvmingl W adeaa

IEC VUZVUUT .2UUU, 111C PIUJUUL IIIUIIIUUrS mUaSurUu al Aol TuU 11T Ul Lerl\Jal UrUUUUOOt C\JntUr
SDR content at the time), including a variety of genres from a variety of broadcast stations in
Australia, Japan, the Netherlands, the United Kingdom and the United States. The global APL'
curves captured from each content piece were averaged to create a target APL' curve, known
as the master histogram.

The mean of the APL’ histogram is 34 %.

t (all

The project members acquired video content that was donated to the IEC by the content owners.
A computer program was used to randomly select scenes that best matched the SDR master
histogram.

Figure B.1 shows the APL' histograms of the SDR test disc and the SDR master video. The

data

is described in Clause B.5.
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Frequency (frames per 1 % APL' bin)
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Dynamic broadcast-content video signal APL'

HDR

B.4

The

popular web pages.

Durir
page
beca
provi
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deve

The project members Chose test images that were believed to be inoffensive. However, in

to en
Tests
cons

VA

i
y// M el

0 10 20 30 40 50 60 70 80 20 100
APL' (%)

Figure B.1 — SDR Dynamic broadcast-content video signal APL'’

dynamic broadcast-content data and further details are provided in [IEC TR 63274.

Internet-content video signals

APL' of the Internet-content video signal was” chosen to best emulate the actual AR

g development of IEC 62087:2008;,the project members acquired screen shots of
5 from United States Government websites, including that of EPA ENERGY ST
se according to United States)Code Title 17, Section 105, "copyright protection i
ded for any work producedlby the United States Government". The test images

opment of the document.

sure 100 % acceptability across all cultures internationally, some images were scram
have confirmed that the scrambling has an inconsequential effect on the p
imed.

IEC

L' of

web-
AR®,
5 not
were

en to best match the ARLY of the most popular 100 web pages as determined during

brder
bled.
ower

Figune B2 shows the APL' histograms of the Top-100 web pages and test images, with a fnean

APL'

0f¢81 %. In this figure, the solid line shows that the APL' histogram approximats

S an

inver

Jo P P Nl Y
C Ulitr=oyudarc Uiotrmovutivrt.

NOTE The Internet-content video signal is not intended to emulate dynamic video material that is often downloaded
or streamed from the Internet. Dynamic video is best represented by the dynamic broadcast-content video signal
specified in 4.1.3.
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B.5

Tabl¢ B.1 shows the frequency of frames in the 'SDR test video and the SDR master vid
APL' bins. The percentage of SDR master video frames in each bin is also shown
bs in the SDR test video were chosen\to best match the master video histogram.

1%
scen
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%\ A Internet-content video signal APL'
= 301 | | [ | |
i Inverse chi-square distribution /\
225__ @ Top-100 web-pages &
o
8 A Testimages <
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Figure B.2 — Internet-content video:signal APL'

Dynamic broadcast-content data (SDR)

Table B.1 — SDR*-Dynamic broadcast-content data

IEC

eo in
The

APL’ bin Test video frequency Master video frequency Master video
Y% %
0,5 18 51,0 0,28
1,5 15 27,9 0,16
2,5 47 31,0 0,17
3,5 46 42,9 0,24
4,5 71 56,3 0,31
5% 98 69,3 0,39
6,5 105 81,3 0,45
7,5 107 102,6 0,57
8,5 98 122,6 0,68
9,5 137 144,8 0,81
10,5 159 173,4 0,96
11,5 199 193,7 1,08
12,5 180 220,0 1,22
13,5 225 233,8 1,30
14,5 275 270,7 1,51
15,5 276 294,3 1,64
16,5 338 322,1 1,79
17,5 352 340,2 1,89
18,5 382 365,9 2,03
19,5 383 389,3 2,16
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—-31-

APL’ bin Test video frequency Master video frequency Master video
% %
20,5 384 402,9 2,24
21,5 413 410,8 2,28
22,5 400 415,6 2,31
23,5 447 441,8 2,46
24,5 443 439,7 2,44
25,5 462 450,3 2,50
26,5 449 4454 2,48
27,5 485 451.4 2.51
28,5 421 463,7 2,58
29,5 453 4711 2,62
30,5 458 453,3 2152
31,5 468 464,0 2,58
32,5 452 462,1 2,57
33,5 450 460,2 2,56
34,5 426 460,4 2,56
35,5 406 431,0 2,40
36,5 430 424.8 2,36
37,5 432 403,9 2,25
38,5 394 394,2 2,19
39,5 371 375,5 2,09
40,5 372 359,7 2,00
41,5 362 352,5 1,96
42,5 370 345,1 1,92
43,5 319 315,9 1,76
44,5 328 294,4 1,64
45,5 283 280,6 1,56
46,5 244 274,7 1,53
47,5 291 262,6 1,46
48,5 262 247,9 1,38
49,5 231 231,3 1,29
50,5 214 209,7 1,17
51,5 202 209,2 1,16
52,5 219 182,8 1,02
53,5 201 185,9 1,03
54,5 212 200,9 1,12
55,5 151 156,9 0,87
56,5 94 143,6 0,80
57,5 T09 TZ8.8 0,72
58,5 102 113,7 0,63
59,5 118 108,1 0,60
60,5 114 100,0 0,56
61,5 96 86,1 0,48
62,5 103 81,5 0,45
63,5 104 73,2 0,41
64,5 87 75,0 0,42
65,5 37 70,0 0,39
66,5 48 58,6 0,33
67,5 63 54,0 0,30
68,5 48 51,0 0,28
69,5 37 46,6 0,26
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APL’ bin Test video frequency Master video frequency Master video
% %
70,5 43 39,8 0,22
71,5 22 38,2 0,21
72,5 14 35,2 0,20
73,5 16 30,5 0,17
74,5 15 27,6 0,15
75,5 21 26,6 0,15
76,5 19 22,7 0,13
77,5 11 23,9 0,13
78,5 14 20,9 0,12
79,5 10 17,5 0,10
80,5 12 14,6 008
81,5 23 14,4 0,08
82,5 23 14,0 0,08
83,5 35 11,7 0,06
84,5 16 9,9 0,06
85,5 25 10,6 0,06
86,5 17 9,1 0,05
87,5 31 8,9 0,05
88,5 15 84 0,05
89,5 1 8,0 0,04
90,5 2 59 0,03
91,5 2 5,3 0,03
92,5 1 5,5 0,03
93,5 1 4,5 0,03
94,5 3 3,4 0,02
95,5 3 2,4 0,01
96,5 1 1,6 0,01
97,5 2 1,9 0,01
98,5 0 1,9 0,01
99,5 8 1,7 0,01
Frequency is the number ofiframes per 1 % APL' bin.
HDR|dynamic broadcast-content data and further details are provided in IEC TR 63274.
B.6 | Internet-content data

Table B.2 shows the frequency of the test images and the "Top 100" images in 5 % APL’ bins.
The scenes in the test images were chosen to best match the "Top 100" histogram.
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Table B.2 - Internet-content data

APL’ bin Top 100 frequency Test images frequency
%
2,5 0 0
7,5 0 0
12,5 1 1
17,5 0 0
22,5 0 0
27,5 1 1
32,5 0 0
37,5 1 1
42,5 2 2
47,5 1 1
52,5 1 1
57,5 1 1
62,5 3 3
67,5 2 2
72,5 5 7
77,5 14 10
82,5 16 18
87,5 26 26
92,5 22 23
97,5 4 3

Freqpency is the number of frames per 5 % ARLbin.

B.7

The Pynamic broadcasi-content video signals using static metadata HDR formats HLG
HDR[I0 were created byyadapting the study, testing and vetting of similar video content alf
consumer market from various sources. The details, results and recommendations o

in the
team

Dynamic broadcast-content video signals (HDR)

are publicly.available in IEC TR 63274.

and
eady
f that
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Annex C
(informative)

Description of video signals used for the determination
of the peak luminance ratio

General

2023

When choosing the signal to be used for the determination of the peak luminance ratio, the APL
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ng circuits that reduce display luminance under high APL conditions. Backlit™di
ologies can also vary their output based on signal APL, especially if they arevus
blly modulated backlight unit.

ach of these signals, a single measurement in the centre of the display is recomme
ptermining luminance in each picture setting of interest.

Three-bar video signal

ENERGY STAR® program and some North American regdlations use the three-bar
relatively high APL and is likely to trigger power limiting in the display. IEC 62087;

this signal available for determination of power{cohsumption, so it has been conve
e for determination of peak luminance values as{well.

Dynamic box and outline video signal

The
this
appli
equif

ynamic box and outline video signals described in 4.2.2.2 are introduced in this editi

cable video signal can guarantee the absence of power limitations for all modsg
ment.

ower

play
ng a
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ideo

| described in 4.2.2.1 (and 4.1.2.5) for determining thé\peak luminance ratio. This signal
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ocument and are intended to qualify the effects of power limiting. However, no dingle
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AVANT-FRUOFOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisatioh_eom|
I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L'IEC a pour ob
oriser la coopération internationale pour toutes les questions de normalisation dans (les’/domain
ectricité et de I'électronique. A cet effet, I'|EC — entre autres activités — publie des Norfmes”internatio
5 Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS)
ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'étude
vaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organis
ernationales, gouvernementales et non gouvernementales, en liaison avec I'lEG;yparticipent égaleme
vaux. L'IEC collabore étroitement avec I'Organisation Internationale de ANormalisation (ISO), selo
hditions fixées par accord entre les deux organisations.

5 décisions ou accords officiels de I'lEC concernant les questions technigues représentent, dans la mes
5sible, un accord international sur les sujets étudiés, étant donné que.les Comités nationaux de I'lEC inté
ht représentés dans chaque comité d'études.

5 Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
mme telles par les Comités nationaux de I''EC. Tous les efforts raisonnables sont entrepris afin que
ssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

ns le but d'encourager I'uniformité internationale, les, Comités nationaux de I'lEC s'engagent, dans tg
sure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications nati
régionales. Toutes divergences entre toutes«Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiquées\en termes clairs dans ces derniéres.

FC elle-méme ne fournit aucune attestation*de conformité. Des organismes de certification indéper
rnissent des services d'évaluation de_tcoenformité et, dans certains secteurs, accédent aux marqu
hformité de I'lEC. L'IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

cune responsabilité ne doit étré imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice causé.en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soit, dire¢té,ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
coulant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de
au crédit qui luinest’accordé.

ttention est¢attirée sur les références normatives citées dans cette publication. L'utilisation de publid
érencées(estobligatoire pour une application correcte de la présente publication.

ttentioniest attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
droits_de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels drd
bvetss
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L'IEC 62087-2 a été établie par le domaine technique 19: Aspects environnementaux et
énergétiques des systemes et équipements multimédias, du comité d'études 100 de I'lEC:
Systémes et équipements audio, vidéo et services de données. Il s'agit d'une Norme
internationale.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2015. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout des signaux d'essai vidéo HDR et UHD;


https://iecnorm.com/api/?name=ec8085ee7cc390466114a55a48d1337b

IEC 62087-2:2023 © |IEC 2023 -41 -

b) ajout des signaux d'essai de boite et de contour dynamiques, qui remplacent les signaux

c)

d'essai de boite et de contour statiques;

mise a disposition de I'ensemble des signaux d'essai sous forme de fichiers multimédias a
télécharger a partir d'un référentiel en ligne spécifié de I'lEC, qui remplace les supports DVD
et Blu-ray précédents.

Le texte de cette Norme internationale est issu des documents suivants:

Le r{pport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote eLyant
abouti a son approbation.

La lahgue employée pour I'élaboration de cette Norme internationale est I'anglais.

Projet Rapport de vote
100/3771/CDV 100/3848/RVC

Une |iste de toutes les parties de la série IEC 62087, publiées sous leditre général Appareils
audig, vidéo et matériel connexe — Détermination de la consommation-de puissance, se tjouve

sur l¢ site web de I'lEC.

Cettg publication contient plusieurs signaux d'essai téléchargeables a partir d'un référentiel

en
suppprtingdocuments. Ces fichiers font partie intégrante de’la présente norme.

ligne spécifi¢é de [I'IEC, disponibles a I'adresse https://www.iec.ch/t¢100/

Ce dpcument a été rédigé selon les Directives ISONEC, Partie 2, il a été développé selon les
Diredtives ISO/IEC, Partie 1 et les Directives ISO/IEC, Supplément IEC, disponibles [sous
www|iec.ch/members_experts/refdocs. Les prineipaux types de documents développés par

I'lEC|sont décrits plus en détail sous www.ige:eh/publications.

Le cdmité a décidé que le contenu de cedocument ne sera pas modifié avant la date de stdbilité
indiguée sur le site web de I'lEC sous webstore.iec.ch dans les données relatives au document

rechgrché. A cette date, le documeéent'sera

reconduit,
stipprime,
remplacé par une g&dition révisée, ou

amendé.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de ce document

indigue~ qu'il contient des couleurs qui sont considérées comme utiles a une bgnne
compréehension de son contenu. Il convient par consequent que les utilisateurs impriment ce
document en utilisant une imprimante couleur.
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INTRODUCTION

Le présent document identifie les signaux d'essai a utiliser pour déterminer la consommation
de puissance, ainsi que les caractéristiques associées qui sont spécifiées dans d'autres parties
de la série IEC 62087.

Dans I'lEC 62087:2008" (deuxiéme édition), des méthodes ont été ajoutées pour le mesurage
de la consommation de puissance en mode marche (moyenne) des téléviseurs; elles reposent
sur trois jeux de signaux vidéo. Ces signaux comportent des signaux statiques, des signaux de
contenu de radiodiffusion dynamique et des signaux de contenu Internet.

L'IEQ 62087:20112 (troisiéme édition) a révisé les méthodes de mesure de la consommati¢n de
puisgance des boitiers décodeurs. Les signaux et supports n'ont pas été modifiés{(dans [cette
troisieme édition.

L'IEQ 62087-2:20153 (premiére édition) décrit les signaux et supports a utiliserpour déterminer
la cdnsommation de puissance, ainsi que les caractéristiques associées; dans une partie
spécffique. Les trois jeux de signaux vidéo d'origine (statiques, coftenu de radiodiffusion
dynamique et contenu Internet) ne sont pas modifiés. La présente @dition ajoute des signaux
pour|déterminer le rapport de luminance de créte qui est parfois associé aux programmes de
mesyrage de la consommation de puissance des téléviseurs.

Cettd deuxieme édition de I'lEC 62087-2 ajoute les signaux*d'essai vidéo HDR et UHD, |ainsi
que les signaux d'essai de boite et de contour dynamigues pour les essais de consommiation
de pliissance des téléviseurs. Tous les signaux d'essaj’'sont disponibles en téléchargement a
parti d'un référentiel en ligne spécifié de I'lEC; qui remplace la distribution de supports
phys|ques précédente.

La série IEC 62087 contient actuellement les parties publiées suivantes:
artie 1: Généralités;
artie 2: Signaux et supports;

artie 3: Téléviseurs;

artie 5: Set-top boxés (disponible en anglais seulement);

P
P
P
— Plartie 4: Video recording _equipment (disponible en anglais seulement);
P
Plartie 6: Matériel-audio;

P

artie 7: Moniteurs d'ordinateurs.

T Ec 62087:2008, Méthodes de mesure de la consommation de puissance des appareils audio, vidéo et du
matériel connexe

IEC 62087:2011, Méthodes de mesure de la consommation de puissance des appareils audio, vidéo et du
matériel connexe

IEC 62087-2:2015, Appareils audio, vidéo et matériel connexe — Détermination de la consommation de puissance
— Partie 2: Signaux et supports
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APPAREILS AUDIO, VIDEO ET MATERIEL CONNEXE -
DETERMINATION DE LA CONSOMMATION DE PUISSANCE -

Partie 2: Signaux et supports

1 Domaine d'application
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eurs d'ordinateurs. Elle spécifie également des signaux pour déterminer le fappo
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de pliissance des téléviseurs. En outre, la présente partie spécifie le matériel, les intert
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que l'exactitude associés a la génération de ces signaux.

Références normatives

ocuments suivants sont cités dans le texte de sorte qu'ils eonstituent, pour tout ou
ur contenu, des exigences du présent document. Rour'les références datées,
on citée s'applique. Pour les références non datées,da derniére édition du docume
bnce s'applique (y compris les éventuels amendements).

0107-1:1997, Méthodes de mesures applicables aux récepteurs de télévision — Par
idérations générales — Mesures aux domaines radiofréquences et vidéofréquences

0268-1, Equipements pour systémes.electroacoustiques — Premiére partie: Général

0315-1:1988, Méthodes de mesure applicables aux récepteurs radioélectriques
ses classes d'émission — Préemiere partie: Considérations générales et méthode
re, y compris mesures aux-fréquences audioélectriques

0315-3:1997, Méthodes” de mesure applicables aux récepteurs radioélectriques
ses classes d'émission — Troisiéme partie: Récepteurs pour émissions de radiodiffug
lation d'amplitude

0315-4:1997, Méthodes de mesure applicables aux récepteurs radioélectriques
ses classés d'émission — Partie 4: Récepteurs pour émissions de radiodiffusio
lation-de“fréquence
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IEC {

0958-1, Interface audionumérique — Partie 1: Généralités

IEC 60958-3, Interface audionumérique — Partie 3: Applications grand public

IEC 61938, Systémes multimédia — Guide des caractéristiques recommandées des interfaces
analogiques permettant d'obtenir I'interopérabilité

IEC 62087-1, Appareils audio, vidéo et matériel connexe — Détermination de la consommation
de puissance — Partie 1: Généralités

IEC 62216, Récepteurs de télévision numérique terrestre pour le systeme DVB-T
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Recommandation UIT-R BT.2100-2, Valeurs des paramétres de l'image dans le cas de
systemes de télévision a grande plage dynamique a utiliser pour la production et I'échange
international de programmes

3 Termes, définitions et abréviations

3.1 Termes et définitions

Pour les besoins du présent document, les termes et définitions de I'lEC 62087-1 ainsi que les
suivants s'appliquent.

L'ISQ et I'lEC tiennent & jour des bases de données terminologiques destinées a étre Util{sées
en ngrmalisation, consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse https://www.electropedia.org/

e 13$0 Online browsing platform: disponible a I'adresse https://www.iso.org/0obp

3.11
niveau moyen d'image
APL
nivegu moyen de tous les pixels d'une seule trame de signal vidéo ou de I'un de ses grdupes
dans|le domaine de la luminance linéaire

EXEMPLE Equipements d'affichage tel que les téléviseurs ou les¢moniteurs d'ordinateurs qui utilisent le cpdage
linéaire de maniére interne aprés avoir éliminé la non-linéarité dudignal d'entrée.

Note 1 al'article: L'abréviation "APL" est dérivée du terme anglais développé correspondant "average picture Jevel".

3.1.2
afficheur rétroéclairé
afficheur qui restitue la lumiére émise parwune source placée derriere le panneau d'affichage

EXEMPLE Affichage a cristaux liquides (LCD)

3.1.3
vidép analogique en composantes
interflace vidéo analogique en-bande de base qui achemine un signal vidéo couleur de défifition
normiale ou a haute définition sur trois lignes de signaux

Note 1 a I'article: Voir la.CTA-770.3-E R-2017.

3.1.

vidéop analogique composite
interflace yidé€o analogique en bande de base qui achemine un signal vidéo couleur de défifition
normfale sur une seule ligne de signal

Note 1 a l'article: Voirla SMPTE ST 170M:2004 pour la version 59,94 Hz et I'UIT-R BT.470-5 pour la version 50 Hz.

3.1.5

interface visuelle numérique

DVI

interface vidéo qui peut acheminer une vidéo analogique ou numérique non compressée

Note 1 a l'article: L'abréviation "DVI" est dérivée du terme anglais développé correspondant "digital visual
interface".

3.1.6
DisplayPort
interface d'affichage numérique élaborée par la Video Electronics Standards Association
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3.1.7

afficheur émissif
afficheur qui restitue directement la lumiére de chaque sous-pixel

EXEMPLE Affichages PDP ou OLED

3.1.8

niveau moyen d'image fondé sur un signal d'entrée non linéaire

APL’

niveau moyen de tous les pixels d'une seule trame de signal vidéo ou de I'un de ses groupes
dans le domaine de la luminance non linéaire

EXEMPLE Les équipements d'affichage tels que les téléviseurs ou les moniteurs d'ordinateurs regoivent des
signayx d'entrée qui codent la luminance ou la luminosité de maniére non linéaire. Les fonctions~de/trgnsfert
électrpoptique (EOTF, Electro-Optical Transfer Function) (UIT-R BT.2100-2) PQ (luminance abstlue) gt HLG
(luminjosité) constituent des exemples de ce type de codage non linéaire.

Note 1
niveay

a l'article: L'APL' est défini comme le pourcentage de la plage entre le niveau de noir-de référence et le
de blanc de référence.

Note 4 a I'article: L'APL' n'est pas une mesure du signal linéaire qui peut étre disponiblesdans certains équipements
d'affichage et fourni au dispositif d'affichage. Les propriétés des signaux vidéo externes et internes ainsi que les
différgnces entre celles-ci sont représentées a la Figure 1.

Signal vidéo
externe
(non linéaire)

Bloc de
conversion
non linéaire
vers linéaire

Signal vidéo
interne
(linéaire)

uz‘ilise’l pour peut étre utilisé p(I)ur calculer
calculer I I'APL (nonappliqué dans
APL’

le préseht tocument)

IEC

Figure 1 — Occurrence des codages delsignaux linéaire et non linéaire dans le contpxte
d'un pipeline de traitement d‘affichage type pour calculer I'APL et I'APL’

3.1.9
hybrjd log-gamma
HLG
ensemble de fonctions de transfert qui offre un certain degré de rétrocompatibilité en raison de
sa cTrrespondance plussétroite avec les courbes de transfert de téléviseurs précédemment
établjes

Note 1 a l'article L.Des ensembles de fonctions de transfert liés aux signaux HDR sont spécifiés dans la
Recommandation®"UT-R BT.2100-2.

Note 3 a I'article: HLG décrit une fonction de transfert spécifique et désigne d'autre part un nom de format v{déo.
3.11

vidéo a grande plage dynamique

vidéo HDR

capacité des éléments d'un pipeline vidéo a recueillir, traiter, acheminer ou afficher des niveaux
de luminance et des dégradés de teintes qui dépassent les capacités des éléments de pipelines
d'imagerie SDR conventionnels

EXEMPLE Un signal vidéo HDR utilise habituellement une profondeur de bit, une luminance et un volume de
couleurs plus importants que la vidéo a plage dynamique standard (SDR). Il utilise aussi généralement différentes
courbes de teintes, telles que les courbes PQ et HLG spécifiées dans I'UIT-R BT.2100, plutdét que le gamma qui est
utilisé avec la SDR. Lorsque le signal vidéo HDR est rendu sur un affichage HDR, des plages de luminance et une
gamme de couleurs plus étendues peuvent étre observées

Note 1 a l'article: La vidéo HDR peut offrir une expérience améliorée au spectateur et peut représenter plus
fidelement des scénes qui contiennent, dans une méme image, des zones trés sombres et des zones trés lumineuses,
créées par exemple par des sources de lumiére et des réflexions.
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Note 2 a I'article: L'abréviation "HDR" est dérivée du terme anglais développé correspondant "high dynamic range".

3.1.11

haute définition

HD

résolution vidéo spatiale comprise entre 1 280 x 720 et 1 920 x 1 080

3.1.12

ultra-haute définition
UHD

Ultra HD

des

Note 1 a I'article: Voir la spécification USB.

Note 2 a I'article: L'abréviation "USB" est dérivée du terme anglais développécorrespondant "universal seria| bus".

interface audiovisuelle qui est capable d'acheminer des’données vidéo non compressées| des
donnges audionumériques compressées ou non compressées, ainsi que d'autres informations

Note 1 a I'article: Voir la spécification HDMI®.

Note 3 a l'article: L'abréviation "HDMI" est dérivée du terme anglais développé correspondant "high deffinition
multinjedia interface".

3.1.1p5
vidéo a plage dynamique standard
vidép SDR

capafité des éléments d'un pipeline vidéo a recueillir, traiter, acheminer ou afficher des nivjeaux
de IUminance et des dégradés de teintes qui peuvent étre caractérisés par les capacités de
plage dynamique, de-rendu des couleurs et de dégradés de teintes fondamentalement
compatibles avec les afficheurs a tube cathodique (CRT, Cathode Ray Tube)

EXEMPLE BT.709/BT.1886 et IEC 62966-2-1 (sRVB)

Note 1 a l'article” L'abréviation "SDR" est dérivée du terme anglais développé correspondant "standard dyjnamic
rangel.

3.1.16
S-video

interface vidéo analogique en bande de base qui achemine un signal vidéo couleur de définition
normale en utilisant deux lignes de signaux

Note 1 a I'article: Voir I'lEC 60933-5.

3.2 Abréviations

! Prime (indique que le signal n'est pas linéaire,
par exemple APL")

AM (Amplitude Modulation) Modulation d'amplitude
AV Audiovisuel
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BD

BER (Bit Error Ratio)

C/N (Carrier To Noise Ratio)
DAB (Digital Audio Broadcast
dB

DVD (Digital Versatile Disc)
f.é.m

EPA (Environmental Protection Agency)

—47 —

Blu-ray Disc™4

Taux d'erreur binaire

Rapport porteuse sur bruit

Radiodiffusion audionumérique

Décibel

Disque numérique polyvalent

Force électromotrice

Agence pour la protection de I'environnement

FM (Frequency Modulation)
Hz

HDM|® (High Definition Multimedia Interface) Interface multimédia haute définjtion

JEITA

kb/s
LCD |(Liquid Crystal Display)
LAN [Local Area Network)

Mb/s
NTSC

OLED (Organic Light-Emitting Diode)

(0]0)
PAL [Phase Alternating Line)
PDP|(Plasma Display Panel)
RF
efficgce
SECAM
SMP['E

USB|(Universal Serial Bus)
UUT |(Unit Under Test)

Acoustic Onset Of Impairment)

Modulation de fréquence
Hertz

Japan Electronics and Information Technology
industries Association

Kilobits par seconde

Affichage a cristaux tiquides

Réseau local

Mégabits par s€conde

National Television Standards Committee
Diode £&lectroluminescente organique
Seuil‘acoustique de dégradation
ighe a phase alternée

Panneau d'affichage a plasma
Radiofréquence

valeur efficace

Séquentiel couleur a mémoire

Society of Motion Picture and Television
Engineers

Bus universel en série
Unité en essai

NOTE| Les termes/dispositif en essai (DUT, Device Under Test) et équipement en essai (EUT, Equipment [Under

Test) sont égalément employés.

4 Signaux

4.1 Signaux audiovisuels utilisés pour déterminer la consommation de puissance

411 Vue d'ensemble

Pour les informations générales sur les signaux SDR, voir les 4.1.2, 4.1.3.2 et 4.1.4. Pour les
informations générales sur les signaux HDR, voir le 4.1.3.3. Le format vidéo HDR HLG utilise
des ensembles de fonctions de transfert (EOTF) spécifiés dans la Recommandation

Blu-ray Disc™ est une appellation commerciale de Blu-ray Disc Association. Cette information est donnée a

I'intention des utilisateurs du présent document et ne signifie nullement que I'lEC approuve I'emploi du produit
ainsi désigné. Des produits équivalents peuvent étre utilisés s'il est démontré qu'ils aboutissent aux mémes

résultats.
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UIT-R BT.2100-2 tandis que le format vidéo HDR HDR10 applique les fonctions de transfert
(EOTF) de la SMPTE ST 2084 (voir aussi les 4.1.3.1 et 4.1.3.3).

Dans le présent document, toutes les mentions aux "supports 60 Hz" font techniquement
référence a du contenu vidéo codé en 59.94 Hz et, de la méme maniere, les "supports 24 Hz"
font référence aux supports 23,976 Hz (voir aussi les Tableaux A.1 a A.6).

Une description générale des signaux vidéo est fournie a I'Annexe A et a I'Annexe B.

4.1.2 Signaux vidéo statiques

4.1.211 Généralités
Les qupports comprennent cing signaux vidéo statiques: noir, blanc, a barres de couleur pleine

tramx] et a trois barres (voir le Tableau 1). Tous les signaux sont au format SDR.| Des
informations supplémentaires sont fournies a I'Article B.2.

Tableau 1 — Vue d'ensemble des signaux vidéo statiques

Signal vidéo statique Résolution Plage dynamiqye
(format)
Signfl vidéo du niveau de noir SD SDR
Signfgl vidéo du niveau de blanc SD SDR
Signfl vidéo SDR 50 Hz a barres de couleur pleine trame SD, HD SDR
Signgl vidéo SDR 60 Hz a barres de couleur SD, HD SDR
Signfl vidéo a trois barres SD, HD SDR

Les gignaux vidéo statiques doivent étre téléchargés a partir du référentiel en ligne spéciffié de
I'EC|(voir le 5.1 et I'Annexe A).

4.1.2.2 Signal vidéo du niveau'de noir

L'intggralité de la partie du signal qui représente I'image active doit étre noire (0 %), cdmme
cela est défini dans I'lEC 60107-1:1997, 3.2.1.5. |l s'agit d'un signal SDR. Le référentiel en|ligne
des dignaux est cité au 5u1 et a I'Annexe A.

4.1.2(3 Signal vidéo du niveau de blanc

L'intggralité de_la partie du signal qui représente l'image active doit étre blanche (100 %),
comme cela est défini dans I'lEC 60107-1:1997, 3.2.1.5. Il s'agit d'un signal SDR. Le référentiel
en ligne des signaux est cité au 5.1 et a I'Annexe A.

4.1.24

de couleur

La partie active du signal doit étre un signal SDR a barres de couleur pleine trame. Pour les
systémes 50 Hz, le signal a barres de couleur (100/0/75/0) pour les récepteurs PAL et SECAM,
défini dans I'lEC 60107-1:1997, 3.2.1.2, doit étre utilisé. Dans le cas d'un systéme 60 Hz, la
partie supérieure du signal a barres de couleur (75/0/75/0) pour NTSC, défini dans
I'lEC 60107-1:1997, 3.2.1.2, doit étre utilisée. Elle doit couvrir tout le champ de l'afficheur. Le
référentiel en ligne des signaux est cité au 5.1 et a I'Annexe A.

NOTE Le signal de 50 Hz comporte huit barres (y compris le noir) et le signal de 60 Hz comporte sept barres (blanc,
jaune, cyan, vert, magenta, rouge et bleu, dans cet ordre).
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4.1.2.5 Signal vidéo a trois barres

La zone d'image active du signal doit comporter trois barres de blanc (100 %) sur un fond noir
(0 %), comme cela est défini dans I'lEC 60107-1:1997, 3.2.1.3. Il s'agit d'un signal SDR. Le

référentiel en ligne des signaux est cité au 5.1 et a I'Annexe A.

41.3

4.1.3.

1

Généralités

Signal vidéo de contenu de radiodiffusion dynamique

Les supports comprennent des S|gnaux V|deo de contenu de radlodlffu3|on dynamlque dans des

Tableau 2 — Vue d'ensemble des signaux vidéo
de contenu de radiodiffusion dynamique

Formats de balayage progressif

Plage dynamique (format)

SD 50 Hz

SDR

SD 60 Hz

SDR

HD (1 920 x 1 080 p) 25 Hz

HDR (HLG, HDR10Q)

HD (1 920 x 1 080 p) 24 Hz

HDR (HLG, HDR10)

HD (1 920 x 1 080 p) 50 Hz

SDR, HDR (HLG, HDR10)

)
)
)
)

HD (1 920 x 1 080 p) 60 Hz

SDR, HDR (HLG, HDR10)

UHD (3 840 x 2 160 p) 50 Hz

HDRY(HLG, HDR10)

UHD (3 840 x 2 160 p) 60 Hz

HDR (HLG, HDR10)

oir le

4.1.3.2 Signaux vidéo dynamiques-SDR

En ge qui concerne la génération~des afficheurs a tube cathodique, celle des premiers
afficheurs TFT (avec rétroéclairage *permanent”) et celle des afficheurs a plasma, il a été gdmis
par Hypothése que les capacités d'affichage entre les téléviseurs variaient trés peu en fégle
générale, et les spécifications,des signaux SDR de I'UIT-R BT.709 et de I'UIT-R BT.1884, par
exenjple, ont été jugées suffisantes pour la diffusion de contenus et par conséquent pqur le
mesyrage de la consommmation de puissance des téléviseurs. Pour les téléviseurs qui ne
prenment en charge-que le format SDR, des supports d'essai SDR adaptés sont dispor]ibles
dans| des résolutions/et des formats de balayage progressif appropriés. La durée du signal
audiqvisuel SDR%est de 10 min.

Les gignaux~vidéo dynamiques SDR doivent étre téléchargés a partir du référentiel en [ligne
spécifié-de/l'lEC (voir le 5.1 et I'Annexe A).

4.1.3.3 Signaux vidéo dynamiques HDR

La technologie vidéo HDR s'est largement développée dans tout I'écosystéme vidéo,
notamment en matiére d'enregistrement, de production et de traitement, mais aussi de diffusion
et de présentation de contenu. Les téléviseurs HDR bénéficient potentiellement de capacités
supérieures en matiere de niveau de luminance de créte par rapport aux téléviseurs SDR ou
aux modes de téléviseur SDR. Pour les téléviseurs qui prennent en charge le format HDR, des
supports d'essai HDR adaptés sont disponibles dans des codecs, des résolutions et des
formats de balayage progressif appropriés. Tous les signaux vidéo HDR au format HDR10
contiennent des métadonnées statiques. La durée du signal audiovisuel HDR aux formats HLG
et HDR10 est de 5 min.

Les signaux vidéo dynamiques HDR doivent étre téléchargés a partir du référentiel en ligne
spécifié de I'lEC (voir le 5.1 et I'Annexe A).
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4.1.4 Signal vidéo de contenu Internet

Les supports comportent un signal vidéo de contenu Internet. Il s'agit d'un signal SDR. Le
référentiel en ligne des signaux est cité au 5.1 et a I'Annexe A.

Des informations supplémentaires sont fournies a I'Article B.4.

41.5 Signal audio associé a des signaux vidéo

Des signaux sinusoidaux d'une fréquence de 1 kHz ou, si la fréquence de 1 kHz ne peut pas
étre utilisée, des signaux a la fréquence centrale de la plage de transfert spécifiée par le
fabri]ant de TUUT doivent éfre ufilisés. Pour les enfrées numériques, le niveau du signal doit

étre Inférieur de 18 dB a la valeur pleine échelle. Pour les entrées analogiques, le signal doit
étre |nférieur de 20 dB au niveau de référence ou étre supérieur a celui-ci avec un_hiveau de
signgl suggéré de 500 mV en valeur efficace.

Les |signaux vidéo décrits aux 4.1.2, 4.1.3 et4.1.4 sont codés avec une tonalité
d'acqompagnement de 1 kHz d'un niveau inférieur de 18 dB a la valeur pleine échelle.

4.2 | Signaux vidéo utilisés pour déterminer le rapport de luminance de créte
4.2.1 Généralités

L'emploi des signaux définis au 4.2.2 doit étre limité aux besoins de la détermination du rapport
de luminance de créte entre les réglages d'image SDR, et il convient de ne pas utilise[ ces
signgux pour déterminer la luminance absolue de I'écfran:

NOTE[1 Ces comparaisons de luminance sont parfois associées aux programmes d'économie d'énergie pqur les
télévigeurs.

NOTE|2 Pour plus d'informations sur le choix du signal utilisé pour déterminer le rapport de luminance de|créte,
voir I'Annexe C.

4.2.2 Signaux vidéo
4.2.2(1 Signal vidéo a trois‘barres

Les pignaux vidéo a trois \barres sont spécifiés au 4.1.2.5. Il s'agit d'un signal SDR. Le
référgntiel en ligne des signaux est cité au 5.1 et a I'Annexe A.

4.2.2(2 Signaux(vidéo de boite et de contour dynamiques

L'endemble des signaux vidéo de boite et de contour dynamiques comporte un rectangle blanc

(100|%) sur_un)fond gris (34 %), avec une bordure noire (0 %) prés de la partie extérieufe de

I'image. Cétte bordure contient une mire mobile qui comprend des segments noirs (0 %) eF des
t

segments-blancs (100 %). Chaque angle contient une mire de barres de couleur pleine trame
avec|un€ couverture de 1 %. Les dimensions du rectangle blanc (100 %) central des |[deux
signaux correspondent aux mires d'essai statiques L20 et L40 définies [IDMS v1.1a,
Appendice A12]. Le signal avec le rectangle blanc de taille supérieure correspondant peut étre
utilisé lors du mesurage d'écrans de plus petite taille afin d'assurer une couverture du blanc
suffisante comme cela est exigé par les sondes a contact de mesure de la luminance de I'écran.
Un exemple de signal L20PeakLumMotion est représenté a la Figure 2.
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Les
sign3
59,94

IEC

Figure 2 — Signal vidéo de boite et de contour dynamique (L20PeakLumMaotion)

deux signaux vidéo dynamiques répertoriés dans le Tableau 3 ci-dessous sont
ux SDR rendus aux formats SD, HD et UHD, et sont disponibles enh|50 Hz (50p)
Hz (5994p). Le format des signaux doit étre choisi en fonction decelui qui se rappr

des
bt en
oche

le plus de la résolution d'écran la plus élevée prise en charge parl’EJUT. La zone blanche

centr
référ

ale en L40PeakLumMotion est d'une taille supérieure a celle-enr L20PeakLumMotio
bntiel en ligne des signaux est cité au 5.1 et a I'Annexe A.

Tableau 3 — Dénomination des_signaux
vidéo de boite et de contour. dynamiques

n. Le

SD HD UHD

L20H

eakLumMotionSD50p L20PeakLumMotionHBD50p L20PeakLumMotionUHD50p

L40R

eakLumMotionSD50p L40PeakLumMotionHD50p L40PeakLumMotionUHD50p

L20H

eakLumMotionSD5994p L20PeakLumMotionHD5994p L20PeakLumMotionUHD5994p

L40H

eakLumMotionSD5994p L40PeaklkkumMotionHD5994p L40PeakLumMotionUHD5994p

4.3
4.3.1
4.3.1

Ces
ne p

fréguences spécifiée par le fabricant.

Les

Signaux audio utilisés pour déterminer la consommation de puissance audio
Signaux audio
L1 Signal sinusoidal
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.2 Signal utilisé pour la simulation de programme

Le signal utilisé pour la simulation de programme doit avoir une densité spectrale de puissance
moyenne qui est trés proche de la moyenne des densités spectrales de puissance moyennes
d'une large plage de programmes, conformément a I'lEC 60268-1.

Un tel signal peut étre obtenu a partir d'un bruit rose dont la bande est limitée par un filtre et
dont la réponse est conforme a celle indiquée dans I'lEC 60268-1. Il convient que le facteur de
créte d'une source de bruit soit compris entre 3 et 4 pour éviter un écrétage des amplificateurs.

Le signal utilisé pour la simulation de programme n'est pas inclus dans les supports fournis a
I'Article 5.
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4.3.2 Niveaux des signhaux
4.3.2.1 Niveau de signal audio analogique

Pour les entrées analogiques en bande de base, le signal d'entrée doit se situer a un niveau
de 500 mV en valeur efficace conformément a la force électromotrice émise par une source
assignée selon I'lEC 61938.

4.3.2.2 Niveau de signal audionumérique

Pour les entrées numériques, le signal d'entrée doit se situer a un niveau inférieur de 12 dB a
la valewr—pleire—echelle—de—référence—conformemen 9 50958-1 et

I''EC|60958-3.

4.3.2.3 Niveau de signal audio RF

Pour|les récepteurs radioélectriques FM, le signal d'entrée doit étre appliqué)a“un connefteur
d'entfée d'antenne a un niveau de 40 dB (pW). L'écart doit étre de 40 kHz!

Pour| les récepteurs radioélectriques AM avec un connecteur d'enfrée d'antenne, le dignal
d'entfée doit étre une force électromotrice de 1 mV émise par une;source de 50 Q. Le facteur
de mpdulation doit étre de 30 %.

En cg qui concerne les antennes non amovibles (antenngs. tiges pour les fréquences M et
antennes magnétiques pour les fréquences AM), |l€, niveau des signaux RF pour les
fréquences FM et AM doit étre suffisamment important pour donner un rapport signal sur|bruit
audiq de 36 dB pour les fréquences FM avec unécart de 75 kHz et de 26 dB pour les
fréquences AM avec une modulation de 30 %.-kes rapports signal sur bruit doivent| étre
mesyrés comme cela est spécifié dans I'lEC 603195-1:1988, 6.1.

Pour| les récepteurs AM, la méthode) de mesure avec un générateur de champ
électfomagnétique analogique est décriter dans I'lEC 60315-3 et I'lEC 60315-1.

Pourl|les récepteurs FM avec des antennes tiges, voir I'lEC 60315-4:1997, Article 7.

Pour|la DAB et la DAB+, le point OOl est clairement défini lorsque le rapport porteuse sur|bruit
(C/N] du récepteur se deégrade et que le BER augmente. Par conséquent, celui-ci peuf étre
utilisg pour évaluer l'exigence de signal du récepteur. La méthode OOI peut étre mise en oguvre
de mlaniére a obtenir un résultat équivalent & un BER de 10~4. La méthode inclut le contréle
(par [un observateur’humain ou, le cas échéant, par un matériel automatisé) d'une pnde
sinudoidale audio-codée de 1 kHz émise par la source de sortie audio (haut-parleur, casque,
etc.) et le réglage du niveau de signal RF jusqu'au seuil ou les défauts audio (pertes de niyeau,
ronflegments;»"fluctuations”, etc.) peuvent étre pergcus uniquement dans l'onde sinusafidale
penant une durée d'écoute de 10 s. Ce niveau RF correspond au seuil OOI de sensibilitT.

Dans le cas d'une antenne non amovible, le niveau de signal RF doit étre suffisamment élevé
pour reproduire un signal audio exempt de défauts audibles pour la DAB et la DAB+.

Les signaux d'essai AM, FM et DAB ne sont pas inclus dans les supports fournis a I'Article 5.

NOTE L'ETSI EN 300 401, Article 7, et 'ETSI TS 102 563 fournissent des informations supplémentaires sur la DAB
et la DAB+.
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