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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 2: Signals and media

FOREWORD

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

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

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

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

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

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

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

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

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

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition IEC 62087-2:2015. A vertical bar appears in the margin
wherever a change has been made. Additions are in green text, deletions are in
strikethrough red text.
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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) 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.

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

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

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

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

e reconfirmed,

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

IEC 62087-2:20153 (first edition) separates-the-standard-into-parts—including-this-signals-and
media-partwhich-specifies-signals signals and media that are to be used for determining power

consumption and related characteristics into a dedicated part. The three original video signal
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 sometimes
associated with television set power consumption measurement programs.

This second edition of IEC 62087-2 adds HDR and UHD video test signals and dynamic box
and outline test signals for TV power consumption testing. All test signals are available from a
specified IEC online repository for download, replacing the former physical media distribution.

IEC 62087 series currently consists of the following published parts:

— Part 1: General

— Part 2: Signals and media

— Part 3: Television sets

— Part 4: Video recording equipment
— Part 5: Set-top boxes

— Part 6: Audio equipment

— Part 7: Computer monitors

IEC 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

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

Part 2: Signals and media

1 Scope

| This part of IEC 62087 specifies the signals—and—media used to determine the power
consumption of audio, video, and related equipment, such as television sets and computer
monitors. It also specifies signals for determining the peak luminance ratio that is sometimes

| associated with television set power consumption measurement programs. In addition, this part
specifies equipment, interfaces, and accuracy related to signal generation.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies.
For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60107-1:1997, Methods of measurement on receivers for television broadcast trans-
missions — Part 1: General conditions — Measurements at radio and video frequencies

IEC 60268-1:4985, Sound system equipment — Part 1: General

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

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

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

IEC 60958-1:2008, 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

Recommendation ITU-R BT.2100-2, Image parameter values for high dynamic range television
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 given in IEC 62087-1:2045; as
well as in the following apply.

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

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

e |SO Online browsing platform: available at https://www.iso.org/obp

3.11
average picture level
APL

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

EXAMPLE Display equipment such as television sets or computer monitors that internally use linear encoding after
undoing the non-linearity of the input signal.

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

3.1.2
backlit display
display that generates light from a source behind the display panel

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 over a
single signal line
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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
emissive display
display that generates light directly from each sub-pixel

EXAMPLE PDP or OLED displays

Display equipment

Ext | E Internal E

xterna . : ] .

Video e overoe video | Display |

; / » | 9amma A 7] device | =

signal Y = | circuit ! :

A H | H

. T PTTTITIIT I I

./'/- . PR RN

7" Used to measure - K4 \\
[ gamma-corrected [ Not used for \
. average picture / \" measuring APL" /
Sl L) N

IEC

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.
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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N

Non-linear

External video to linear Internal
signal

————— | conversion video signal
(non-linear) block (linear) panel
4 .
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'

3.1.9

hybrid log-gamma

HLG

one set of transfer functions offering a degree of backwards compatibility by more closely
matching the previously established television transfer curves

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

Note 2 to entry: HLG is used both as a description of a dedicated transfer function and as a video format name.

3.1.10

high dynamic range video

HDR video

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

EXAMPLE An HDR video signal typically uses a greater bit depth, luminance and colour volume than standard
dynamic range (SDR) video. It also typically utilizes different tone curves such as perceptual quantizer (PQ) or hybrid
log gamma (HLG) as specified in ITU-R BT.2100 instead of gamma, as used with SDR. When the HDR video signal
is rendered on an HDR display, it is possible to see greater luminance ranges and wider colour gamut

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

3.1.12

ultra-high definition
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.

3.1.15

standard dynamic range video

SDR video

capability of components in a video pipeline to capture, process, transport or display luminance
levels and tone gradations that can be characterized by the dynamic range, colour rendering
and tone 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.

3.1.16

S-video

baseband analogue video interface that carries a standard definition colour video signal using
two signal lines

Note 1 to entry: See IEC 60933-5.

3.2 Abbreviated terms
| ! prime (noting that the signal is non-linear, for example APL")
AM amplitude modulation
APL Average Picture Level
ARPL’ Gamma-Corrected-Average Picture Level

AV audio-visual
BD Blu-ray 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. Equiv
| may be used if they can be shown to lead to the same results. ﬁﬁﬁﬁﬁients
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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 memory)
SMPTE 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) 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 general
information on HDR signals, see 4.1.3.3. The HDR video format HLG uses sets of transfer
functions (EOTF) specified in Rec. ITU-R BT.2100-2 while the HDR video format HDR10 applies
those transfer functions (EOTF) of SMPTE ST 2084 (see also 4.1.3.1 and 4.1.3.3).

In this document, all references to '60 Hz media' technically refer to 59,94 Hz coded video
content; similarly, '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.
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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.

4.1.2.2 Black level video signal

The entire part of the signal representing the active picture shall be black (0 %), as defined in
IEC 60107-1:1997, 3.2.1.5. This is an SDR signal. Reference to the signal online repository is
provided in 5.1 and Annex A.

4.1.2.3 White level video signal

The entire part of the signal representing the active picture shall be white (100 %), as defined
in [IEC 60107-1:1997, 3.2.1.5. This is an SDR signal. Reference to the signal online repository
is provided 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, the
(100/0/75/0) colour bar signal for PAL and SECAM receivers as defined in IEC 60107-1:1997,
3.2.1.2 shall be used. In the case of a 60 Hz system, the top section of the (75/0/75/0) colour
bar signal for NTSC defined in IEC 60107-1:1997, 3.2.1.2 shall be used and shall cover the full
field of the display. Reference to the signal online repository is provided in 5.1 and Annex A.

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

4.1.2.5 Three-bar video signal

The active picture area of the signal shall be three bars of white (100 %) over a black (0 %)
background as defined in IEC 60107-1:1997, 3.2.1.3. This is an SDR signal. Reference to the
signal online repository is provided in 5.1 and Annex A.

41.3 Dynamic broadcast-content video signal

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)

UHD (3 840 x 2 160 p) 50 Hz HDR (HLG, HDR10)

UHD (3 840 x 2 160 p) 60 Hz HDR (HLG, HDR10)

4.1.3.2 Standard dynamic range dynamic video signals

For the generations of CRT, early TFT (with 'always on' backlight) and plasma-based displays,
generally very little difference between the display capabilities amongst TVs was assumed and
the SDR signal specifications of, for example, ITU-R BT.709 and BT.1886 were deemed
sufficient for content delivery, and consequently for power consumption measurement of
television sets. For SDR-only capable television sets, suitable SDR test media are available in
appropriate resolutions and progressive scan formats. The duration of the SDR audio-visual
signal is 10 min.

The standard dynamic range dynamic video signals shall be downloaded from the specified IEC
online repository; see 5.1 and Annex A.

4.1.3.3 High dynamic range dynamic video signals

High dynamic range (HDR) video has gained increasing importance throughout the entire video
ecosystem from capture, production and processing, through to distribution and presentation.
HDR television sets potentially have higher peak luminance level capabilities in comparison to
SDR TVs or SDR TV modes. For HDR-capable television sets, suitable HDR test media are
available in appropriate codecs, resolutions, and progressive scan formats. All HDR video
signals in HDR10 format contain static metadata. The duration of the HDR audio-visual signal
in both HLG and HDR10 formats is 5 min.

The high dynamic range dynamic video signals shall be downloaded from the specified IEC
online repository; see 5.1 and Annex A.

4.1.4 Internet-content video signal

The media includes an Internet-content video signal. This is an SDR signal. Reference to the
signal online repository is provided in 5.1 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—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 analogueyi

gitalinp 9 sepdtutiients
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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-stored-on-the-associated-dises
encoded with an accompanying 1 kHz tone with a level of 18 dB below full scale.

4.2 Video signals used for the determination of the peak luminance ratio
421 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

4.2.2.1 Three-bar video signal

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

White (100%)

235 for video
Grey (33%)

Black (0%) —

16 for video

IEC
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W/16 H/72 W/16

IEC

7TW/16 ‘ 2W/16I TWI/16

TH/18

2H/9

TH/18

IEC

Ei B | outline video signal_t .

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 outer part of the picture. This border
includes a moving pattern comprising black (0 %) and white (100 %) segments. Each corner
contains a 1 % coverage full-field colour bar pattern. The dimensions of the central white
(100 %) rectangle of the two signals correspond to the defined L20 and L40 static test patterns
[IDMS v1.1a, Appendix A12]. The signal with the corresponding larger white rectangle may be
used when measuring smaller screens in order to provide sufficient white coverage as required
by screen luminance contact probes. An example of L20PeakLumMotion is shown in Figure 2.

IEC

Figure 2 — Dynamic box and outline video signal (L20PeakLus Mﬂiorpocuments
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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
L40PeakLumMotionSD50p L40PeakLumMotionHD50p L40PeakLumMotionUHD50p
L20PeakLumMotionSD5994p L20PeakLumMotionHD5994p L20PeakLumMotionUHD5994p
L40PeakLumMotionSD5994p L40PeakLumMotionHD5994p L40PeakLumMotionUHD5994p

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, 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
Clause 5.

4.3.1.2 Simulated programme signal

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

Such a signal may be obtained from pink noise, band-limited by a filter whose response
conforms to that given in IEC 60268-1. The crest factor of a noise source should fall between 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
4.3.2.1 Audio signal level, analogue

For baseband analogue inputs, the input signal shall be at a level of 500 mV RMS, according
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 AM radio tuners with an antenna input terminal, the input signal shall be an EMF of 1 mV
from a 50 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
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
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Subclause | Numberon Description
discs

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 media can be downloaded individually.

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

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

The test media shall be downloaded and provided for the test as described in Clause 6. The
test media may be updated and only the version of the video signals provided in the online
repository shall be used. The notation for minor and major revisions of the test media made
available in the IEC online repository is as 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 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

b) 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 |EC_Broadcast_ UHD_50p_HLG_HEVC_AAC_v1-1.MP4

c) 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 recorded
in the overview document of IEC 62087-2 video signals in the IEC online reposi cuments
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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 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.

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
play test files located on the USB stick. Before testing, confirm that the UUT remains in the
same 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
report.

6.2.2 External audio-visual-sighal-generating equipment

The audio-visual-sighal-generating 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 conform with
the accuracy required in 6.4. Depending on the input terminals to the UUT used during the

measurement procedure, the audio-visual-signal-generating-devices equipment shall provide
the signals via interfaces as specified in 6.3.

If connecting a particular model of audio-visual-signal-generating equipment to the UUT causes
any settings of the UUT to change, an alternate model shall be used during the measuring
procedure. The steps below outline how to confirm and correct should a particular model of
audio-visual equipment cause anomalous UUT power consumption readings during testing.

Some video sources with HDMI® outputs have been shown to offset the image rendering
settings of the UUT, which in turn will likely lead to anomalous television set power consumption
readings. Two possible causes have been identified: miscommunication 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 usmggments
recommended to verify correct signal communication by using a signal analy&erin-b
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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

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 equipment used to 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 monitor,
vector scope or other appropriate measuring device.

The manufacturer, the model and essential settings of the equipment used as the audio signal
generator shall be provided in the test report.

6.3 Interfaces
6.3.1 UsB

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 rates than USB 2.0) shall be selected.

If the HDMI® port and the USB port have different default picture settings, then either test with
test signals from external audio-visual equipment (6.2) or select the USB input and manually
ensure that the UUT is set to the default picture setting or the pre-set picture setting associated
with the HDMI® input during all on-mode tests.

The version of the media available in the IEC online repository (see 5.1) for the purposes of
this document and its related parts shall 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 used for
media provision. Testers shall confirm that the USB terminal used during testing supports the
codecs necessary to play the corresponding downloaded media.

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 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.

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 Composite analogue video

Any composite analogue video source and composite analogue video cable used for the
purposes of this document and its related parts shall be compatible with the composite analogue
video 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 in HD,
UHD or in HDR.

6.3.7 Analogue terrestrial interface

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

NOTE -39 dB(mW) corresponds to 70 dB(pV).
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 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.

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-sighal-generating-device 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 specified in 4.1.2.4. The accuracy may be confirmed with an oscilloscope,
waveform monitor, vector scope or other appropriate measuring device.

| Digital input signal levels shall be accurate to within the resolution of the signal source
equipment used.

NOTE In addition to the three-bar and full-field colour bar signals, the 60 Hz-B\/\D-and-60-Hz BB-irclude-the SMPTE
colour 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
formats for both standard definition (SD) and high definition (HD) in 16:9 aspect ratio for NTSC
and PAL frame rates and common resolutions of 720 x 480, 720 x 576 and 1920 x 1080. Some
of the prior test media was provided in interlaced format and some was in progressive format.

Beginning with this version of IEC 62087-2, new test media was necessary for the measurement
of energy consumption by television sets capable of the new "static metadata" high dynamic
range (HDR) content and the new ultra-high definition (UHD) video format of 3840 x 2160. Both
the older SDR test media as well as the new HDR and UHD test media is available via download
from an online repository (see Clause A.2) and is provided in progressive format to reduce the
otherwise large number of downloads needed as well as reducing test time and test burden.

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

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

Table 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 media, see 5.1.

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

IMPORTANT: Use the latest version of the video signals as provided in the online repository
described 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 standard
frame rate.
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Annex-AAnnex B
(informative)

Description of video signals used for
the determination of power consumption

B.1 General

| Power consumption of some equipment, such as television sets,-may can vary depending on
the APL' of the displayed images.

‘ Three video signal categories are available. These include:

— static video signals (4.1.2).
| — dynamic broadcast-content video signals in various formats including SDR and HDR (4.1.3).
— Internet-content video signals (4.1.4).

Either the static video signals or the dynamic broadcast-content video signals are intended to
be used when determining power consumption of equipment that typically uses broadcast-type

‘ video content, such as television sets.-Fhe-lnternet-contentvideo-sighatis-intended-to-emulate

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.

B.2 Static video signals

The static video signal method was initially developed by JEITA in Japan for determining
television set power consumption.

Measurement of power consumption based on the static video signals-might can be chosen for
the simplicity of the test. The static signals-may can also be appropriate for use with equipment
that typically does not have a video input or is typically not capable of playing video streams.

Power consumption measurements using static signals can often be performed directly by
means of a wattmeter.

B.3 Dynamic broadcast-content video signals (SDR)

The APL' of the SDR dynamic broadcast-content video signal was chosen to best emulate the
actual APL' determined-internationaly by analysing content from all over the world. During
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' 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 %.

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 is described in Clause B.5.

Dynamic broadcast-content video signal APL'
600 1

500

/”fm N

300 —_— Maste.r
/ —— Test video

200 j’

100 &

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

Frequency (frames per 1 % APL' bin)

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

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

B.4 Internet-content video signals

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

During development of IEC 62087:2008, the project members acquired screen shots of web-
pages from United States Government websites, including that of EPA ENERGY STAR®,
because according to United States Code Title 17, Section 105, "copyright protection is not
provided for any work produced by the United States Government". The test images were
chosen to best match the APL' of the most popular 100 web pages as determined during
development of the document.

The project members chose test images that were believed to be inoffensive. However, in order
to ensure 100 % acceptability across all cultures internationally, some images were scrambled.
Tests have confirmed that the scrambling has an inconsequential effect on the power
consumed.

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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Figure B.2 — Internet-content video signal APL'

B.5 Dynamic broadcast-content data (SDR)

Table B.1 — SDR Dynamic broadcast-content data

100
APL'
IEC

Table B.1 shows the frequency of frames in the SDR test video and the SDR master video in
1 % APL' bins. The percentage of SDR master video frames in each bin is also shown. The
scenes in the SDR test video were chosen to best match the master video histogram.

Full document details: IEC 62087-2 2023 RLV

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
5,5 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 2,1ﬂocuments
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