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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DESKTOP AND NOTEBOOK COMPUTERS -
MEASUREMENT OF ENERGY CONSUMPTION

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising

all r

Co-@

ina

withl the IEC also participate in this preparation. IEC collaborates closely with the Internatienal Organiz

Sta

2) The|formal decisions or agreements of IEC on technical matters express, as nearly-as possible, an inter

" ol Iy lorors ! e T =r=S DT Lo b N T los e IO o o Py
auoar crectrotetmeaTr COmMmMe TS (TE o INatoTar CoOmmitteeS ) e OoJeCroT 100 15 0 promote1teT

dardization (ISO) in accordance with conditions determined by agreement between the’two organiz

ational

peration on all questions concerning standardization in the electrical and electronic fields. To this, ¢nd and
dition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as "IEC Publication(s)").
preparation is entrusted to technical committees; any IEC National Committee interested in thefSubject dg
mayf

Their
alt with

tion for
ions.

participate in this preparatory work. International, governmental and non-governmental organizationsiliaising

hational
rom all

congensus of opinion on the relevant subjects since each technical committee‘has representation
intefested IEC National Committees.
3) IEC|Publications have the form of recommendations for international usel\and are accepted by IEC INational

Conpmittees in that sense. While all reasonable efforts are made to ensdre that the technical content
Publications is accurate, IEC cannot be held responsible for the Wway*in which they are used or

mis

4) In drder to promote international uniformity, IEC National Committees undertake to apply IEC Publ
trangparently to the maximum extent possible in their national @and.regional publications. Any divergence |

any

5) IEC]itself does not provide any attestation of conformitys_independent certification bodies provide co

ass

ser\ices carried out by independent certification bodies:

6) All dsers should ensure that they have the latestedition of this publication.

7) No

members of its technical committees and |EC National Committees for any personal injury, property dar
othdgr damage of any nature whatsoever,/whether direct or indirect, or for costs (including legal fe

exp

Pubjications.

8) Attgntion is drawn to the Normative references cited in this publication. Use of the referenced publicg

indi

9) Attgntion is drawn to the pessibility that some of the elements of this IEC Publication may be the subject o

righ

This r

been

nterpretation by any end user.

IEC Publication and the corresponding national or regional\publication shall be clearly indicated in th

bssment services and, in some areas, access to HEC marks of conformity. IEC is not responsible

iability shall attach to IEC or its directors,“employees, servants or agents including individual exp4g

bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any ot

Epensable for the correct application of this publication.

s. IEC shall not beg-held responsible for identifying any or all such patent rights.

ade: Additions are in green text, deletions are in strikethrough red text.

of IEC
for any

cations
etween
E |atter.

formity
for any

rts and
hage or
ps) and
er IEC

tions is

f patent

dline version of the official IEC Standard allows the user to identify the changes made to
the previous edition IEC 62623:2012. A vertical bar appears in the margin wherever a chan

je has
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IEC 62623 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 2012. This edition
constitutes a technical revision.

The first edition of this standard was originally based on ECMA-383.

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

a) Additions to terms & definitions and modification to short & long idle descriptions.
b) Tept setup modifications for notebooks where battery pack cannot be removed*for tegting.
c) Cqtegorisation procedure based on ECMA-389 removed.

d) Regplace majority profile with new duty cycle study including new duty-cycle attribuies for
degktop and notebook in a residential and enterprise application.

e) Rgmoval of any reference and test methodology to ENERGY STAR V5.

The tgxt of this International Standard is based on the following-dotuments:

Draft Report onwvoting

100/3583/CDV 100/3669/RVC

Full information on the voting for its approval canipe found in the report on voting indicgted in
the ablove table.

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

This document was drafted in accotdance 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 IHC are
descriped in greater detail at wivw.iec.ch/standardsdev/publications.

In this| standard, the following print types or formats are used:

— requirements_proper and normative annexes: in roman type;
— noles/explanatory matter: in smaller roman type;
— tenms that are defined in 3.1: bold.

specific document. At this date, the document will be

e reconfirmed,
e withdrawn,
o 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-ireludes provides definitions of energy saving modes and generic energy saving
guidance for designers of desktop and notebook computers, by defining a methodology on how
to measure the energy consumption of a product whilst providing key categorisation-eriteria
attributes that enable energy consumption comparisons of similar products.

This document is originally based on ECMA-383 and complements the guidance given in
IEC 62075.
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DESKTOP AND NOTEBOOK COMPUTERS -
MEASUREMENT OF ENERGY CONSUMPTION

1 Scope

This document covers personal computing products. It applies to desktop and notebook

computers as defined in 4.1 that are marketed as final products and that are hereafter referred
to as theequipment under test (l:l IT) or product

This document specifies:
— a fest procedure to enable the measurement of the power and/or energyfconsumptgion in
each of the EUT's power modes;

— fongmulas for calculating the typical energy consumption (TEC) for a-given period (ngrmally
anhual);

— a fajority profile-that-sheould to be used with this document which enables convergion of
average power into energy within the TEC formulas;

— a pre-defined format for the presentation of results.

This dpcument does not set any pass/fail criteria forthe EUTs. Users of the test results-$hould
define| such criteria.

2 Noprmative references

Therelare no nopfative references in this document.

3 Terms, definitions and abbreviations

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

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:
e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
31 Terms and definitions

3.1.1

active workload

simulated amount of productive or operative activity that the EUT performs as represented in
the Py,or« (s€€ 4.2.12) and T,k (see 3.1.11.6) attributes of the TEC equation (see 5.6)


http://www.iso.org/obp
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3.1.2
category

classification within a product type that is based on product features and installed components

3.1.3
duty cycle
divisions of time the EUT spends in each of its individual power modes

Note 1 to entry: A duty cycle is expressed as a percentage totalling 1.

3.14
energb use
energy used by a product when measured from the mains power supply over a given pefiod of
time

Note 1 fo entry: Energy is measured in kilowatt hour.

3.1.5
external power supply
EPS
equipment contained in a separate physical enclosure external to the computer casing and
designed to convert mains power supply to lower DC voltage(s).for the purpose of powering the
compyter

Note 1 fo entry: This note applies to the French language only.
Note 2 fo entry: The EPS is sometimes referred to as an AC brick.

Note 3 [o entry: A reference to a document which outlinés the testing procedures for measuring EPS effigiencies
(Externfl Power Supply Efficiency Test Method) can be found in the Bibliography.

3.1.6
internal power supply
IPS

compg@nent contained—in—the—sahie—physical-enclosure—te inside the computer casing and

designed to convert AC voltagesfrom the mains power supply to lower DC voltage(s) for the
purpose of powering the computer components

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

Note 2 fo entry: A reference to a document which outlines the testing procedures for measuring IPS effi¢iencies
(Generalized Internal,Rower Supply Efficiency Test Protocol) can be found in the Bibliography.

3.1.7
local area nhetwork
LAN

[SOURCE: IEC 60050-732-01-04]

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

Note 2 to entry: Currently the two primary technologies used in computers are IEEE 802.3 Ethernet or Wired LAN,
and IEEE 802.11 WiFi or Wireless LAN.

3.1.8

manufacturer

organization responsible for the design, development and production of a product in view of its
being placed on the market, regardless of whether these operations are carried out by that
organization itself or on its behalf
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3.1.9
typical energy consumption
TEC
number for the consumption of energy of a computer that is used to compare the energy

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

Note 2 fo entry: For desktops and notebook computers, the key criterion of the TEC approach'is a value fo
annual lenergy use, measured in kilowatt-hours (kWh), using measurements of average)opéerational modg
levels sicaled by an assumed typical duty cycle that represent annualized use for a profile,

3.1.1
actual| energy consumption

TEC measured using P,k

Note 1 fo entry: The actual energy consumption is referenced as TEC

3112
. | )

ote o-entry: e-estimated-energy-consumptioh-isreferenced-as IE;estimatedT

3.1.11
duty gycle attributes

percemntage of time the(EUT spends in each of its individual power modes

Note 1 fo entry: Examples of duty cycle attributes are defined in 3.1.12.1 to 3.1.12.7.

3.1.111
off component of duty cycle

ance of lIke computers, which 1ocuses on the typical energy
given profile while in normal operation during a representative period of time

actual”

T ot
|y 1 |T : H 4l

n £ 4 n o £ o
percentageorumeme o T ISHthe o moae

3.1.11.2
sleep component of duty cycle

Tsleep and TsleepWoL
percentage of time the EUT is in the sleep modes

3.1.11.3
on components of duty cycle

TO n

percentage of time the EUT is in the on mode

Note 1 to entry: The 7, duty cycle is equal to the sum of the T, T

+
work

+
sidle

[ for a

typical
power
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3.1.11.4
short idle component of duty cycle
T,

sidle
percentage of time the EUT is in the short idle mode

3.1.11.5
long idle component of duty cycle

Fidte Tidle
percentage of time the EUT is in the long idle mode

3.1.11.6

alternjative low power component of duty cycle
Talpm

percemntage of time the EUT is in the alternative low power mode

3.1.11.7
activg component of duty cycle
T,

work
percemtage of time the EUT is in the active (work) mode

3.1.12
user 9f the test results
entity that will utilise the test results to apply to their needs

Note 1 fo entry: Examples of such an entity are voluntary agreement owners, regulators, private companie

3.1.13
wake pn LAN
WolL
functignality that allows a computer to wake from sleep or off to an active state when di
by a network wake request via Ethernet

Note 1 fo entry: This note applies to the\kErench language only.

3.1.1
graphlics processor unit
GPU
integrated circuit, separdte from the CPU, designed to accelerate the rendering of eith
and/of 3D content tQ displays

Note 1 fo entry: (GPU may be paired with a CPU, on the system board of the computer or elsewhere to
display |[capabilities from the CPU

3.1.15

, etc.

rected

er 2D

offload

discréte~graphies

graphics processor (GPU) which must contain a local memory controller interface and local

graphics-specific memory

3.1.16
integrated graphics
graphics solution that does not contain discrete graphics

3.1.17
switchable graphics

functionality that allows discrete graphics to be disabled when not required in favour of

integrated graphics
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Note 1 to entry: This functionality allows lower power and lower capability integrated GPUs to render the display
while on battery or when the output graphics are not overly complex while then allowing the more power consumptive

but more capable discrete GPU to provide rendering capability when the user requires it.

3.1.18
system memory bandwidth
rate at which data can be read or stored into computer system’s memory

Note 1 to entry: System memory bandwidth is measured in gigabytes per second (GB/s).

3.2 Abbreviated terms

For the purposes of this document, the following abbreviated terms apply.

ACPI advanced configuration and power interface

NOTE 1 ACPI specification can be found here: http://www.uefi.org/acpi/specs

ALPM alternative low power mode
CF crest factor

CFR crest factor ratio

CPU central processing unit

DVI Digital Visual Interface
EPS external power supply

EUT equipment under test

NOTE 2 Also referred to as product in this standard and sometimes referred to as UUT (unit under test)

specifigations.

FB_B\ frame buffer bandwidth

GPU graphic processing unit
HDD hard disk drive

HDMI$1 High Definition MultimediayInterface
IPS internal power supply

LAN local area network

LPM low power mode
MR Motor Cpect loctor

MCR maximum.current ratio

oS operating system

PAPR profile active power ratio
PAWR profile active workload ratio
PCF productcrestfactor

PF power factor

RAM random access memory
RGB—red greenblue

RMS root mean square
SSD——Solid-State Drive

TEC typical energy consumption
THD total harmonic distortion

1

n other

HDMI® and HDMI® High-Definition Multimedia Interface are trademarks of HDMI Licensing Administrator, Inc.

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.


https://iecnorm.com/api/?name=e13e155055969e86fe25efdbda01f370

IEC 62623:2022 RLV © |IEC 2022 -13 -

B I n e e

UPS uninterruptible power supply
VGA Video Graphics Array

WolL wake on LAN

4 Specifications for EUT

4.1 Computer descriptions

411 Desktop computer

A desktop computer is a computer where the main unit is intended to be located in a pernlanent
locatign, often on a desk or on the floor. Desktops are not designed for portability and atilize an

externfal computer display, keyboard, and mouse. Desktops are designed for a broad ra
home jand office applications.

4.1.2 Notebook computer

A notg¢book computer is a computer designed specifically for portability and intended

nge of

to be
mains
ration
qve-an

devicsq. Notebook computers are typically designed to previde S|m|Iar functionality to de
includ|ng operation of software similar in functionality’ as that used in desktops. F

consrdered as part of the EUT

ses of this document, docking stat|ons are consrdered accessories and therefore $

4.1.3 Two-in-one notebook

A comlputer which resembles atfaditional notebook computer with a clam shell form fact
has a detachable display whi¢h)Can act as an independent slate/tablet when disconnecte
keyboprd and display portions of the product must be shipped as an integrated unit. Two-
notebgoks are considered*notebooks in the remainder of this standard and are therefo
referenced explicitly.

4.1.4 Multiscreen notebook

A comlputerwwhich resembles a traditional notebook computer with a clam shell form fac
has a|secoendary display with touch and/or pen capability that can be used as a touch

br, but
. The
n-one
re not

or but
creen

keyboprdvin place of a traditional mechanical keyboard. These products are considered

to be

notebook computers for purposes of this standard.

4.1.5 Slate/Tablet

A computing device designed for portability that meets all of the following criteria:

a) Includes an integrated display with a diagonal size greater than 6,5 inches and less than

17,4 inches;
a) lacking an integrated, physical attached keyboard in its as-shipped configuration;
b) includes and primarily relies on touchscreen input; (with optional keyboard);
c) includes and primarily relies on a wireless network connection (e.g., Wi-Fi, 3G, etc.);

and

d) includes and is primarily powered by an internal battery (with connection to the mains for

battery charging, not primary powering of the device).
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4.1.6 Portable all-in-one computer
A computing device designed for limited portability that meets all of the following criteria:

a) Includes an integrated display with a diagonal size greater than or equal to 17,4 inches;

b) lacking keyboard integrated into the physical housing of the product in its as-shipped
configuration;

c) includes and primarily relies on touchscreen input; (with optional keyboard);
d) includes wireless network connection (e.g. Wi-Fi, 3G, etc.); and

e) includes an internal battery, but is primarily powered by connection to the ac mains.

4.1.7 Integrated desktop computer

An infegrated desktop computer is a desktop computer where the computer and computer
display function as a single unit-receiving-its and which is connected to AC mains power through
a single mains cable. Integrated desktop computers come in one of two possibl€ forms:

— a product where the computer display and computer are physically combined into a|single
unjt; or

— a product packaged as a single product where the computer ‘display is separate |but is
cophnected to the main chassis by a DC power cord and both-the computer and computer
digplay are powered from a single power supply.

As a pubset of desktop computers, integrated desktop<{ecomputers are typically designed to
provide similar functionality as desktop computers.

NOTE 1 An integrated desktop computer can also be referred)to as an all-in-one computer.
4.2 |Power modes
4.2.1 Off mode

Off mgde is the lowest power mode which cannot be switched off (influenced) by the usger and
that mlay persist for an indefinite time"when the EUT is connected to the main electricity supply
and used in accordance with:«the manufacturer’s instructions. For products where| ACPI
standgrds are applicable, off mode correlates to ACPI system level S5 state.

NOTE Some internationalregulations also refer to this mode as standby mode.

4.2.2 | Py

P represents the average power measured in the off mode.

4.2.3 Sleep mode

Sleep mode is-the-lowest a low power mode that the EUT is capable of entering automatically
after a period of inactivity or by manual selection. An EUT with sleep capability can quickly
wake to a readable dlsplay in response to a wake event from network connections or user
interface devices-wi

usab#eumetu@eg—rendermg%f—dﬁplay For products where ACPI standards are appllcable sleep
mode most commonly correlates to ACPI system level S3 (suspend to RAM) state. When the
EUT is tested with the WoL capability disabled in the sleep state, it is referred to as sleep mode.
When the EUT is tested with the WoL capability enabled in the sleep state, it is referred to as
WolL sleep mode.

NOTE 1 Low power sleep modes other than ACPI S3 can be supported.
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424 P

sleep
Pgieep represents the average power measured in the sleep mode with the Wol capability
disabled.
4.2.5 PsleepWoL
Pgleepwol fepresents the average power measured in the sleep mode with the WolL capability
enabled.

4.2.6 __ Alternative low power mode

A low|power mode that the computer enters automatically after a period of inactivity| or by
manU}l selection that is defined by the display turning off and the computer entering-a sfate of

reducg¢d functionality. A computer with alternative low power mode must maiptain immediate
respomsiveness to network connections or user interface devices.

427| P

alpm

P represents the average power measured when in the Alternative Low Power Mode

alpm

4.2.8 On mode

The op mode represents the mode the EUT is in whenRot in the sleep or off modes. The on
mode has several sub-modes that include the long idlemode, the short idle mode and thelactive
(work) mode.

429 )| P

on

P, represents the average power measured when in the on mode.

on

4.2.10 Idle modes
4.2.10.1 General

The idle modes are modes.in which the operating system and other software have comppleted
loadinpg, a user profile {s'created, the product is not in sleep mode or an alternative low [power
mode,|and activity is limited to those basic applications that the product starts by default.[There
are twp forms of idlesthat comprise the idle modes: short idle mode (see 4.2.10.2) and long idle
mode [(see 4.2,104).

4.2.10.2 , (Short idle mode

The short idle mode is where the EUT screen is on, and long Idle power management features
have not engaged (e.g. HDD is spinning and the EUT is prevented from entering sleep mode or
alternative low power mode). This condition shall be up to 5 min after:

— ceased user input or

— OS boot or

— after completing an active workload or
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— after resuming from sleep mode or alternative low power mode

42103 P

sidle

Pgiqie represents the average power measured when in the short idle mode.

4.2.10.4 Long idle mode

Long |jdle mode is where the EUT’s display has entered a low-powey” state where display
contents cannot be observed (that is backlight has been turned offyut EUT remains|in the
workirl]g mode (ACPI G0/S0). If power management features afe, enabled as-shipped| such
featurgs shall be enabled prior to evaluation of long Idle (e.g.@isplay is in a low power|state,
HDD may have spun down), but the EUT is prevented from éntering sleep mode or altennative
low pqwer mode.

This cpndition shall be between 15 to 20 min after

— cepsed user input or
— 0O boot or
— after completing an active workload gr

— after resuming from sleep mode or alternative low power mode

Piyie Pligie represents the average power measured when in the long idle mode.

4.2.11 Active (work).mode
Activel mode is the-mode in which the EUT is carrying out user-initiated work in responsg to

— pripr or cencurrent user input; or
— pripr ok _concurrent instruction over the network.

This modeincludesactive processing; seeking data fromstorage;, memory, or cache, while
awaiting further user input or acting on concurrent user input and before entering-ether low

power modes. In this mode; the screen-is on-and set to-as-shipped brightness.

4212 P

work

Pyork represents the average power measured when in the active mode.

4.3 Profile attributes
4.3.1 Profile

A profile is a combination of duty cycle attributes and a given use case (for example, office
users, home users, gamers).
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NOTE 1 Refer to Annex A, Annex B and Annex C for further information on profiles.
4.3.2 Majority profile

The majority profile is the most common profile of users for desktop and notebook computers.

The majority profile should be used with this standard and is documented in Annex B. It provides
the duty cycle attributes and the profile TEC error that is used to determine the TEC equation
to be used in 5.6.

4.3.3 Minority profile

The minority profiles represent less common profiles of users of desktop and notebook
computers that are not represented in the majority profile. As an example, extreme gamers
repregent a very specific profile but are a very small percentage of computer users

4.3.4 Profile study

A proffle study is a study performed to create a new profile for this standdard. The study shall
generate, together with supporting data, the following:

— all|the duty cycle attributes;

— thg PAPR (see 4.3.6);
— th¢ profile TEC error (see 4.3.9);
— the PAWR (see 4.3.7).

All data shall be derived from a statistically significant sample size that is representative|of the
user population as a whole. Annex C provides guidance on how to conduct a profile study.

4.3.5 Product active power ratio

The pjoduct active power ratio is the ratio of P,,/Pg;qie, OF the average on power divided by short
idle pgwer for an individual product within a profile study.

4.3.6 PAPR

PAPR]is the average of all\the product active power ratios recorded in a profile study.

4.3.7 PAWR

PAWR represents the average ratio of P, /Pgiqe cOnducted on profile study products jand is
used tp validate that the active workload closely matches the profile study (through its PAWR).

4.3.8 Product TEC error

The product TEC error is the percent error calculation used in a profile study to evaluate how
much error exists for an individual product when directly measuring TEC versus estimating TEC

by substituting the static "short idle" power measurement for the measured P, power.

4.3.9 Profile TEC error

The profile TEC error is the average of the product TEC error in a profile study.

4.4 Categorisation attributes

4.4.1 General

Below are some examples of categorisation attributes;—additional-examples-should-befound-in
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Cores

The cores attribute is the number of physical CPU cores in the EUT.

4.4.3

Expan

supply
at thei

4.4.4

Perfor

(numb

Expandability score (ES)

dability score (ES) is a result of a calculation designed to estimate a computer’s
capacity based on the power draw, if each interface present.in-the system were op
r designed maximum voltage and current.

Performance score

mance score is one of the categorisation attribytes’and is a measure of:

er of CPU cores x CPU Clock speed (GHz),“where the number of cores represer

numbegr of physical CPU cores and clock speed-tépresents the maximum Thermal Design

(TDP)

4.4.5

Graph

4.4.6

A TEC
config

core frequency (not the turbo boost freguency).

Graphics capability

ics capability is categorized\based on frame buffer bandwidth

TEC adders

ured to the EUT will increase its TEC by some amount. Examples could be:

power
brated

ts the
Power

f adder is a powertallowance expressed in kilowatt hour per year that when added or

— dig
de

crete Jgraphics, memory including system memory bandwidth, network device
Vices, power supply size, etc.;

— for compuier with an iniegrated—deskicp—compuier display(s),the each screen shall be

tre

ated as an adder.

5 Test procedure and conditions, categorisation, TEC formula, meter
specifications and results reporting

5.1

General

The following procedure shall be used when measuring the power or energy consumption of the

EUT.

The user of this standard shall measure a sample of the EUT. The size of the sample shall be
appropriate to demonstrate compliance to the requirements set by the user of the test results.
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5.2

Test setup

The EUT and test conditions shall be set up as defined below.

The automatic display luminance control should be disabled for testing. If automatic display
luminance control cannot be disabled for testing, position a light source such that at least 300
lux directly enters the automatic display luminance control sensor.

a) The EUT shall be configured in accordance with the instructions provided with the product
(unless otherwise stated in this test procedure) including all hardware accessories and
software shipped by default. The EUT shall also be configured using the following

re

1)

2)

4

~

5)

uirements for all tests:

Desktop and integrated desktop computers shipped without an input device-shall be
configured with a manufacturer’s recommended input device (for example; ouse
and/or keyboard). No other external peripherals shall be connected.

Desktop computers shall be configured with an external computer display (the external
display energy consumption is not included as part of the TEC calculation).

Preparing external displays for desktop computers
i) Display connections priority:

a) If the EUT has a port that supports switchable gtaphics capable of autpmatic
switching, use that port.

b) If a discrete GPU is installed, connect to thattGPU, except for where it cdnflicts
with(a) in this list.

c) If no discrete or automatically switchable GPU is installed, choose a connlection
to an integrated GPU.

d) If multiple ports meet the requirements in(a) to (c) of this list, test with tHe first
available interface from Table ¢

Table 1 — Externab,display connection priority

i. DisplayPortth2
ii. HDMJ®

iii. DW

IWA\WVGA

v. Other (i.e. Thunderbolt 3, Composite Video, etc.)

ii) Display-Resolution: An external monitor used in the testing of the EUT shall have a
migimum native resolution of 1920 x 1080 pixels with progressive scanning (1p80p).
The EUT operating system shall be set to operate at a minimum of 1080p.

Notebook computers need not include a separate keyboard or mouse when equdiipped
5 . l o tevi it st =+ — -I-One

Computers shall be configured in a manner identical to Notebooks unless otherwise
specified.
Notebook computers shall be connected to the mains power source using the EPS

shipped with the product. Battery pack(s) shall be removed for all tests. For an EUT
where operation without a battery pack is not an end-user supported configuration, the

test shall be performed with fully charged battery pack(s) installed;-making-sure-toreport
this—configuration-in-the-test results and the state of the batteries as indicated by the

2 DisplayPort™ and the DisplayPort™ logo are trademarks of the Video Electronics Standards Association
(VESA®). 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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EUT’s user interface shall be "fully charged" or similar state. The test configuration
including any battery status indications, shall be reported in the test results.

6) For computers with integrated display the three black and white vertical bar video signal
as defined in 3.2.1.3 of IEC 60107-1:1997, "Methods of measurement on receivers for
television broadcast transmissions — Part 1: General conditions —Measurements at radio
and videq frpr,umn/‘ipcl" (Fr‘lifinn '2) shall he dieplnynd on the screen_ The three-bar
image shall be configured using the default image display application to set the\display
brightness for power measurements which is detailed in 5.3.6.

7)| A notebook, two in one notebook, tablets/slates, portable all in one_and integrated
desktop computer shall include the power used by the integrated display in reported
results.

NOTE 2 Additional specified luminance level conditions-may can be measured (seg.5.3.6) and disclosed in the

reportedl results.

NOTE 3 “Fidure 1 shows wired and wireless connections. Only one is connected during test per 5.2c).

8)| The sleep timer of the EUT shall be disabled or set to-30-mina time to prevent the EUT
from entering the sleep state during the idle or active tests:

il

igure 1 illustrates a typical test setup for a notebook two-in-one notebook, slate/fablet,
portable all-in-one, and a desktop computer.

I (i (=9
(LRI True RMS (LTI % True RMS
i €l watt meter (i<l watt meter
Line voltage Line voltage
conditioner conditioner
EPS Monitor power
(AC brick) t measured Power
0
——g > (@) —x (@)
Gofinected Connected
T~ -
\ D
Notebook @ twork %Eh
oleboo Ethernet Wi-Fi X Ethernet  Wi-Fi
switch access switch access
‘ point Desktop point

Bquipment Under Test (EUT) "as shipped" in red circle

Figure 1 — Typical test setup

b) A true RMS watt meter that meets the meter requirements in 5.7 is placed between the

c)

mains power supply and the EUT power supply. No power strips or UPS units shall be
connected between the meter and the EUT. The meter shall remain in place until all required
power mode data is recorded. The mains power supply shall meet the requirements in 5.4.

For sleep, long idle, ALPM, short idle and the optional active measurements, the EUT energy
consumption shall be measured with network connectivity in one of the-twe three states
described below.

1) For an EUT with Ethernet port support, the EUT shall be connected to an active network
switch via Ethernet that supports the highest link speed supported by the EUT (the
network switch only needs to be connected to EUT but does not need to be connected
to-a-tive-network any other device, either WAN or LAN). Only a single network connection
needs to be made in the case of an EUT with multiple network connections. It shall also
support the minimum requirements needed to support additional power management
functions that are supported by the EUT.
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2)

3)

As an example, the IEEE 802.3az-2010 specification supports power management of
Ethernet links that shall be supported by both the EUT and network switch.

To test this function, the switch shall also support this function. Power to alternative
network devices such as wireless radios shall be turned off for all tests. This applies to
wireless network adapters or device-to-device wireless protocols (for example,
Bluetooth, Wi-Fi, etc). Cellular network connections shall be disabled for testing.

NOTE 4 For examples of wireless network adapters, see IEEE 802.11.

For an EUT with only wireless connectivity, a live wireless connection to a wireless router
or network access point, which supports the highest and lowest data speeds of the client
radio, shall be maintained for the duration of testing.

For an EUT that does not support Ethernet, but supports some other sort of| wired
network connectivity, that network shall be turned on and be in a connected state]

Same activities can cause variation in idle power during testing. The followinghis a partial

lis
idl

d) Th
up

e) Regcord the EUT description as required in 5.10.
f) Magasure the test conditions as defined in 5.4@nd record as required in 5.10.

g) Th

thg requirements in 5.9 and set to the appropriate levels called for in 5.4.

5.3
5.3.1

of occurrences in newly built systems that are likely to cause noticeabje/variatipns in
B power:

Software updates

Antivirus scans

Drive Indexing

Deferred activity from OS build process

e EUT shall be disconnected from the internet, anti-vifys scans are not running apd OS
Hates are not occurring and turn off drive indexing.

e ambient light conditions of the test roofy shall be measured using a meter that meets

Test procedure

General

The test procedures are listeduin order of energy consumption. The specific proceddre for
measyring each power mode-shall be followed. However, the power measurements of each

energ

need fo test all of the power modes.

5.3.2

To measure the/off mode:

- P

gdce the EUT in off mode (see 4.2.1);

mode can be madeé.in any order and, if a TEC result is not required, the user does not

Measuring off mode

- W

Esettmgsthattbe mas shipped conditiom,

— set the meter to begin accumulating true power values at an interval of one or more readings

pe

r second; and

— accumulate power values for 5 min and record the average (arithmetic mean) value

ob

5.3.3

served during that 5 min period as P .

Measuring sleep mode

To measure the sleep mode:

— switch on the EUT;

- on
SO
an

ce logged in with the operating system fully loaded and ready, close any open windows
that the standard operational desktop screen or equivalent ready screen is displayed,
d place the EUT in sleep mode (see 4.2.3);
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reset the meter (if necessary) and begin accumulating true power values at an interval of
one or more readings per second,;

accumulate power values for 5 min and record the average (arithmetic mean) value

observed during that 5 min period as Pgjeep:

if testing both WoL enabled and WoL disabled for sleep, wake the EUT and change the
WolL from sleep setting through the operating system settings or by other means. Place the
EUT back in sleep mode and repeat test, recording sleep power necessary for this alternate

configuration as Pgjeepwol -

For EUT that does not offer a Sleep Mode enabled by default, power shall be measured in
the lowest-latency user-activated mode or state that preserves machine state and is enabled
by[default. 1T mo such state Separate 1rom Long rdie or OIf Mode exIsts, the measurement
shall be omitted.

swiitch on the EUT;

onge logged in with the operating system fully loaded and ready,. close any open wihdows
so|that the standard operational desktop screen or equivalent ready screen is displayed,
anfd place the EUT in alternative low power mode (see 4.2,40.4 or 4.2.6);

thg¢ EUT shall be allowed no more than 20 min from the-point of ceased user input pefore
mgasurements must be started. If any default settings¢cause the EUT to enter long idlg after
20[min, begin taking measurements when the EUT_fas reached the 20 min point;

onpe the EUT has entered the alternative low pewer mode, reset the meter (if necepsary)
anfd begin accumulating true power values f@r>5 min and record the average (arithmetic
mgan) value observed during that 5 min peripd as Py py.

swlitch on the EUT;

onge logged in with the operating system fully loaded and ready, close any open wihdows
so|that the standard qperational desktop screen or equivalent ready screen is displayed,
anf place the EUT inslong idle mode (see 4.2.10.4);

the EUT shall be(@aljowed no more than 20 min from the point of ceased user input pefore
mgasurements Must be started. If any default settings cause the EUT to enter long idlg after
20[min, begiftaking measurements when the EUT has reached the 20 minute point;

onpe the ‘EUT has entered the long idle mode, reset the meter (if necessary) and|begin
acgumglating true power values at an interval of one or more readings per second;

actumulate power values for 5 min and record the average (arithmetic mean)|value
observed during that 5 min period as Pjye.

5.3.6 Measuring short idle mode

To measure short idle mode:

switch on the EUT;

once logged in with the operating system fully loaded and ready, close any open windows
so that the standard operational desktop background screen or equivalent ready screen is
displayed, and the image has been scaled to completely fill the display area,-setto-atleast
a—brightness—levelof if the EUT has an integrated display calibrate the EUT display
brightness to the closest brightness setting using a luminance meter focused on one of the
white bars in the three-bar black and white image detailed in 5.2a)6) to get the measurement
reading that is at least 90 cd/m? for a notebook computer or at least 150 cd/m? for integrated
desktop computers, slates/tablets and portable all in one computers, or if these levels are
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not attainable, set the product brightness level to the nearest achievable level, record the
level and place the EUT in short idle mode (see 4.2.10.2);

— after display brightness level is set, open an image of RGB 130, 130, 130 where the image
has been scaled to completely fill the display area using the default image viewing software
on the EUT;

— the EUT shall be allowed no more than 5 min from the point of ceased user input before
measurements must be started;

— once the EUT has entered short idle mode, reset the meter (if necessary) and begin
accumulating true power values at an interval of one or more readings per second;

— accumulate power values for 5 min and record the average (arithmetic mean) value

Obmmmwmmmmﬂmﬂomer
default settings that cause the EUT to exit short idle during the measurement time shall be

exiended so that the EUT remains in short idle for the duration of the measurefwent.

— Additionally, only for notebook computers that demonstrate cyclical battéry chprging
pafterns extend the short idle test long enough to capture the energy conpsumption over one
ormore complete cycles. The extended test shall be conducted by keeping the unit i short
idle through minimal user input such as moving the mouse or pressing a key that dogs not
pefform any action (e.g. shift, ctrl, tab). The EUT must remain in_short idle during the|entire
time of the extended test.

5.3.7 Measuring active power mode (optional, see 5.6)
To measure active mode:

— switch on the EUT;

— onge logged in with the operating system fully.loaded and ready, close any open wipdows
so|that the standard operational desktop sereen or equivalent ready screen is displayed,
anf place the EUT in short idle mode (se&(4.2.10.2 );

— logd the active workload and prepare:it‘to run;

— reget the meter (if necessary) and start the active workload. Begin accumulating true jpower
values at an interval of one or more readings per second;

— when the active workload indicates it has finished, record the average power as P d.«.

NOTE 1 Criteria for the active workload is defined in 5.6.4.

NOTE 2 Criteria for activermode efficiency will need to be developed to account for computer performamnce and
energy.

5.4 |[Test conditions

All tesits carried’out on the EUT shall take place under the conditions in Table 2.
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Table 2 — Test conditions

Mains power supply voltage | North America/Taiwan: 115 (1 %) V AC, 60 Hz (£1 %)

Europe/Australia/New 230 (1 %) V AC, 50 Hz (£1 %)
Zealand/China:

Japan: 100 (£1 %) V AC, 50 Hz (1 %) or 60 Hz (+1 %)

voltage range is 4 %

For products rated > 1,5 kW maximum power, the

THD (voltage) <2 % THD (< 5 % for products which are rated for > 1,5 kW maximum power)
Aqmnent Temperature Z3¥5) C
Relative humidity 10 % to 80 %
Ambient light (250 £50) Lux

NOTE
condit

NOTE

examgle, China is 220 V and India is typically 240 V), however this document has limited the number of vd
to be tpsted for worldwide compliance to three in order to minimise test overheads/\Whilst the mains power supply

voltag
230 V

NOTE
displa

1 The voltage and frequency tolerances defined in Table 2 can only be achieved through’the use o
oner.

2 It is recognised that the nominal voltage of some countries vary from thesyoltages defined abol

b and frequency will have some impact on the overall TEC score, the yariation that will be seen bg
220 V and 240 V will be minimal and well within the natural variation eXxpected from testing to this doc
3 Ambient light setting is only required if the display is sensitiveto ambient light control and aut
luminance control cannot be disabled for testing.

aline
ve (for
Itages

tween
iment.

bmatic

5.5 |Categorisation

5.5.1 General

Categprisation is a grouping of product configurations enabling their relative energy us¢ to be
compgred o Re he istration—o egories—in oHdance

with—ECMA-383. A categorisation,System is separate from this document as con
categqries change on a much quickef timescale than standards due to changing market

and international).

hputer
needs

5.5.2

TEC adders

Since the configurations of base EUTs as defined in 5.6 can be altered with additional features,
this standard provides for TEC adders. TEC adders are intended to increment the TEC limit
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(provided by the user of the test results) for a given category of EUTs that include the attribute
identified by the TEC adder.

TEC adders may be provided for items-such-as-memeory,—graphics P\/tuners,—additionalHBD;
use—of an—-SSD,discrete—sound-cards,—discrete—network—cards discrete graphics , memory

including system memory bandwidth, add-in cards, storage devices, network devices, 1/0
devices, power supply size, integrated display, etc. The user of the test results should provide
the energy adders to be applied.

Where the discrete graphics component is treated as an adder, the FB_BW shall be used to
determine the adder value.

In-the]

NOTE FB_BW: Is the display frame buffer bandwidth in gigabytes per second (GB/s). Thisyis,a manu
declarefl parameter and are calculated as follows: (Data Rate [MHz] x Frame Buffer Data Width\bits]) / (8 x

To calculate the TEC adder energy consumption:

— delermine which TEC adders apply and based on the allowances|provided by the u
the test results calculate the TEC adder value in kilowatt hour per TEC adder;

— apply any appropriate weighting that the user of the test results provides;

— report the overall TEC adder energy as defined in 5.10.

acturer
1 000)

ser of

NOTE-% 2 Adders are defined in kilowatt hour/adder/year. The usér of the test results provides the energly adder
information. Annex D provides examples on how adders are included’in a TEC calculation.

plo=b e e e sl el e aelelne

NOTE 3 Fornotebookcom

Hers g sereepnp-adderisnota
Sa-S€f AaGaerH1Sheta

b
D
2

D
D

s the screenpowerispartofthe base ¢
Sthe-Scf A-power+ at-ot+the-base€

power:

5.6

D
ApUef S

Annualised energy consumption‘formulas

5.6.1 General

TEC is a weighted average of tneasured average power in specific EUT power mode

slee

Itis

Sho
com

p/WolL sleep, long idle, short idle and active.

ul
pleted (4.8.4) and the profile TEC error determined.

If the profile’ TEC error is < 15 %, the user of this document shall use 5.6.2.

rgcommended that\the majority profile found in Annex B be used with this document]

5. Off,

| the user of this document choose to use a different profile, a profile study shall be

If the profile TEC error is >15 %, the user of this document shall use 5.6.3 and an active

wor

kload shall be created that meets the criteria in 5.6.4.

NOTE 1 Annex D provides some examples of TEC calculations.

5.6.2

TEC

estimated — (8 760/1 OOO) x [Poff ff + Psleep x Tsleep + ’QidJre Plidle x ;Fieue

Tiigle * Psidle * (Tsidle * Twork)]

100

% = £+ Tsleep + luaue Tlldle Tsidle + Twork

Estimated annualised energy consumption formula (estimated active workload)
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Where an alternative low power mode is used in place of sleep mode and long idle mode, power
in alternative low power mode (Palpm) may be used in place of both the power in sleep (P

and the power in long idle (P)ige)-

sleep)

TECestimated = (8 760/1 000) x [Poff x Tofs * Palpm X Talpm + Pgigle X (Tsidle + Twork)]

100 O/OZToff"' T

alpm + Tsidle + Tw

ork

Where T, are components of the duty cycle and represent the weighted averages of the time
spent n each of the P, power modes.

Toss the percent time the product annually spends in the off mode;
Tsleep the percent time the product annually spends in the sleep mode;

TiqieTliqie the percent time the product is annually on and in the long idle mode (gcreen

blanked);

Tgidie the percent time the product is annually on and in the short idle mode (scregn not
blanked);

Ta1pm the percent time the product is annually on and in¢hevalternative low power mode;

Tywork the percent time the product is annually on<¢and in the active mode (scre¢n not
blanked).

This ig further illustrated in Figure 2.

P

L sidle

: Short idle energy ¢

Sleep energdy Long idle energy (Avg Pgigie) g

< Off energy (Avg Py (AVQ Pyeep) (Avg Pigie)
T 0 T; T, + 71
off >l steep >l idle >l sidle work = 100 %

- o IEC
NOTE T,ork IN the equation is used when there is computer active mode consideration, otherwise use 7|, as a

proxy fqr active modg

NOTE 4 Figure-2not to scale.

Figure 2 — Example of estimated annualised energy

PUAY
consumptionformuta{estimated-active-worktoad)

5.6.3 Measured annualised energy consumption formula (with an active workload)

TECactuaI = (8 760/ 000) x (Poff x Toff + Psleep x Tsleep + ’QidJre Plidle x 1T'H;Lte
Tiigle * Psidie X Tsidle * Pwork * Twork)

100 % = Tyt + Tsieep * Fidie lidie * Tsidle * Twork

Where an alternative low power mode is used in place of sleep mode and long idle mode, power
in alternative low power mode (Palpm) may be used in place of both the power in sleep (P

and the power in long idle (P}4e)-

sleep)
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TECactuaI = (8 760/1 000) x (Poff x Toff + Palpm x Talpm + Psidle x Tsidle + Pwork x Twork)

100 % = Togs + T,

alpm + Tsidle + Tw

ork

Where T, are components of the duty cycle and represent the weighted averages of the time
spent in each of the P, power modes.

Tyt the percent time the product annually spends in the off mode;

Tsleep the percent time the product annually spends in the sleep mode;

FigieTliqle the percent time the product is annually on and in the long idle mode \(§creen
blanked);

Tsidie the percent time the product is annually on and in the short idle modg (scregn not
blanked);

Taipm the percent time the product is annually on and in the alternative 16w power mode;

Twork the percent time the product is annually on and in the @active mode (scregn not

blanked).

where| P, is measured using an active workload created based on the criteria in 5.6.{t.

This ig further illustrated in Figure 3.

\A /VJA Pork

Work
energy
(Avg

Power A

p

A

sidle

Sleepenergy

Off energy (Avg P)

(Avg Psleep)

Long idle energy
(Avg Pigie)

Short idle energy
(Avg Pigle)

P Work)

Toff Tsleep

T\dle Tsid\e . Twork 1do %

y
A
y
1
y
A

< on >

IEC

NOTE |Figure 3 notto scale.

Figure 3 — Measured annualised energy consumption formula
(with an active workload)

5.6.4 Criteria for an active workload

Should the profile TEC error be greater than the error defined in 5.6 an active workload shall

be created and the TEC 4, formula in 5.6.3 used.

The workload shall be created to ensure that the PAPR, determined as a result of a profile
study, comes within 15 % of the PAWR, determined by running the workload on the study
computers. The active workload shall consist of workload fragments representative of the
targeted profile:

— PAPR =P, /P
- PAWR = Pwork/PsidIe

sidle

- 15 % > |(PAPR - PAWR)|/PAPR (absolute values)
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The P, formula is defined as
Pon = (Pigie Piidie * Figte Thidle * Psidle * Tsidle ¥ Pwork * Twork)/Ton

E

onwl — Eonstdy

/Eonstdy

where E,,, is the "on energy" calculated from the developed workload, and Eggtqy is the "on
energy" calculated from the energy study; or

Eonwl = Pidie Plidle * Figte Thidle ¥ Psidie * Tsidle ¥ Pwork X Twork

E

onstd

T,

on

Resulf

15 %

NOTE
and end

5.7
Appro

- An
no
of
me

|
h r r

The p
meast

= Fidgte Dlidie * Tsidle * Twork

E]ninimum frequency response of 3,0 kHz or less.
p

=P, xT,

on on

ing in the equation:

|Pigie Plidie * Fidte Thidie T Psidle * Tsidle ¥ Pwork * Twork 5 0n * Tonl/(Pon * Ton)

Criteria for active mode efficiency will need to be developed o account for computer performance
rgy consumed to run the workload.

True RMS watt meter specification
ed meters shall include the following attributes:

available current crest factor of 3 ar¥more at its rated range value. For meters t
| specify the crest factor, the analyser shall be capable of measuring an amperage
at least three times the maximum current measured during any 1 s sample
asurement.

pound on the current range~éf 10 mA or less.

ort true RMS power (W) and at least two of the following measurement units:
voltage,
current, and

power factor (PF).

bwer-measuring instrument shall be capable of meeting the requirements of 5.8

, power

hat do
spike
pf the

when

rind the following:

DC,
AC with a frequency from 10 Hz to 2 000 Hz.

If the power meter contains a bandwidth limiting filter, it should be capable of being taken out

of the

measurement circuit.

— The following attributes in addition to those above should be considered: the meter shall be
able to be calibrated by a standard traceable to International System of Units. The analyser
shall have been calibrated within the past year.

— If the meter is used in an automated setup, it shall have an interface that allows its
measurements to be read by the SPEC PTDaemon (see Bibliography). The reading rate
supported by the analyzer shall be at least one set of measurements per second, where a
set is defined as Watts and at least two of the following readings: Volts, Amperes and power
factor. The data averaging interval of the analyser shall be either 1 time (preferred) or 2


https://iecnorm.com/api/?name=e13e155055969e86fe25efdbda01f370

IEC 62623:2022 RLV © |IEC 2022 - 29 -

times the reading interval. "Data averaging interval" is defined as the time period over which
all samples captured by the high-speed sampling electronics of the analyser are averaged
to provide the measurement set.

It is also desirable for measurement instruments to be able to average power accurately over
any user selected time interval (this is usually done with an internal math calculation dividing
accumulated energy by time within the meter, which is the most accurate approach). As an
alternative, the measurement instrument shall be capable of integrating energy over any user
selected time interval with an energy resolution of less than or equal to 0,1 mWh and integrating
time displayed with a resolution of 1 s or less.

5.8 True RMS watt meter accuracy

Measyrements of power of-4;6 0,5 W or greater shall be made with an accuracy of 2 % or|better
at the 95 % confidence level. Measurements of power of less than-1;0 0,5 W shall be-made with
an acguracy of-0;02 0,01 W or better at the 95 % confidence level. A further regtiirement|of the
powerlmeasurement instrument shall have a resolution of:

— 0,01 W or better for power measurements of 10 W or less;
— 0.1
— 1,0 W or better for power measurements of greater than 100 W,

W or better for power measurements of greater than 10 W upto-100 W; and

All poyer figures shall be in watts and rounded to the second decimal place. For loads greater
than or equal to 10 W, three significant figures shall be reparted.

For loads with a calculated effective maximum current{ratio (MCR), as described below, of more
than 5, the uncertainty is adjusted using the following equation:

cEr = PCF
MCF

If the |calculated value of CFR is less than 1,0 then the value of CFR used in subsgquent
calculations shall be taken to be 1N0.

McR = EFR
PF

where

— th¢ PCF is,theé measured peak current drawn by the product divided by the measured RMS
cufrent drawn by the product;

— thg PF.is a characteristic of the power consumed by the product. It is the ratio [of the
mgasured real power to the measured apparent power.

a) Permitted uncertainty for values of MCR <10

For measured power values of greater than or equal to 1,0 W, the maximum permitted relative
uncertainty introduced by the power measurement equipment, shall be equal to or less than
2 % of the measured power value at the 95 % confidence level.

For measured power values of less than 1,0 W, the maximum permitted absolute uncertainty
introduced by the power measurement equipment, U,,,, shall be equal to or less than 0,02 W

at the 95 % confidence level.
b) Permitted uncertainty for values of MCR >10

The value of Uy shall be determined using the following equation:
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Upe = 0,02 x [1+ (0,08 x {MCR-10})]

Upc is the maximum permitted relative uncertainty for cases where the MCR > 10.

For measured power values of greater than or equal to 1,0 W, the maximum permitted relative
uncertainty introduced by the power measurement equipment shall be equal to or less than Upe

at the

95 % confidence level.

For measured power values of less than 1,0 W, the permitted absolute uncertainty shall be the
greater of U,, (0,02W) or U, when expressed as an absolute uncertainty in

W (U,

For eq

detects, indicates, signals and records any "out of range" conditions.

NOTE
importa
for the

For pt
capab

L x measured value) at the 95 % confidence level.

se in making the measurements, it is recommended that the power measufing instr

Although a specification for the power meter in terms of allowable crest facton is’ not included he
ht that the peak current of the measured waveform does not exceed the permitted measurable peak
ange selected, otherwise the uncertainty requirements above will not be achieyed.

oducts connected to more than one phase, the power_measuring instrument sh
e of measuring the total power of all phases connected.

ument

re, it is
current

all be

Wherg the power is measured using the accumulated energy method (see 5.3.3) the calculated
power|measurement uncertainty shall meet the above requirements.
5.9 |Ambient light meter specification
If the EUT supports an automatic display luminance control and cannot be disabled for tjsting,
then the EUT shall be tested in an environment that meets the ambient light requirgments
define(d in 5.4.
A meter used to measure the ambiént light conditions shall measure illumination and shall meet
the-following requirements listeduin Table 3.
Table 3 — Ambient light meter specifications
Resolution Accuracy
10 Lux +5%
5.10 |Reporting of results
The f ”UVV;IIU III;II;IIIUIII ;IIfUIIIIGt;UII oha” bc IC'JUIth. Thc fUIIIIGt ;0 dall UI\GIII'J:U fUIIIIGt Ul :y, the

user of this document may use any format of choice.

1. EUT description

Manufacturer

EUT code / Model number

EUT Type:

Notebook computer a Desktop computer a Integrated desktop computer a
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Operating System: Windows 1 Mac 0S Chrome [I Other

Operating system version details:

For notebook computers:

Battery pack removed during test Yes [ No 0 If no then:

Fully charged battery pack used Yes [I

2. EUT| category (only required if a TEC result is recorded)

Category (include the date extension):

List any TEC adders applied-{ret-applicable-for ULE category):

3. Reslults

All boxes shall be completed if a TEC result isrécorded.

Power mode Recorded average Watts (P)

Off mode (F;,)

Sleep'mode (P.,)

Sleep mode
(PsleepWoL)

Long idle (2.} 416)

Short idle (Py,)
Active mode (P, )*
*If applicabte
TEC (no Wol.):
TEC (with WoL):
TEC adder allowances (if applicable)
Maijority profile used Yes [ No 0

If No — description of profile used:
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4. Test conditions

Sample size tested:

Name/model of meter used:

Supply voltage (V):

Supply frequency (Hz)

THD (

oltage) (%):

—-32-

IEC 62623:2022 RLV © |IEC 2022

Ambie
RelatiV

Ambie

5. Dec
Name:

Positio

Signed:

Date:

ht temperature (°C):
e humidity (%):
nt light (Lux):

aration

n in company:
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Annex A
(informative)

Overview of profile methodology

Profiles are an important concept in this document and the approach taken is to focus on a
single (majority) profile for measuring TEC versus supporting multiple profiles. This annex
outlines the reasons for this approach, and other approaches explored in the development of

this document.

The cpmputeri i 68— very
depenident on how nh, this
only d ed by
a catggory) can then be used in many ways (defined by a profile) that will resultsin different
TEC

For example, a computer "C1" is being purchased by users "U1" and "U2"°U1 works in g large

entergrise and primarily uses a suite of office applications over an office-day (typically five days
per wegek and allowing for holidays). He will get a TEC value of T1. U2 uses the same computer

at home for Internet access and email with family members andgets a different TEC va

lue of

T2. THe values of T1 and T2 are different, yet were generated by,the same computer. Both TEC

resultg are correct, but as this example demonstrates, the TEC value is influenced bas
the usfage profile.

ed on

Therefore when trying to get an accurate value of TEC, it is important to not only ndte the

categpry of the computer, but to also describe the profile of how it is used.

Creatihg a standard which produces multiple,. FJEC estimates for a single computer is conf

using,

and oyerly complicated. Therefore the appftoach taken by this document is to focus the TEC

value pn a single profile which represents@ "typical" user and to base the profile attributes
Tsieep| FiateTiidier Tsidie Twork) @round-this single typical profile called the majority profi

For thijs document, a typical ptefile is defined as a profile that represents how a majg
users Juse a computer. Consider the user base as a bell curve where the majority of use

(Tots.
e.

rity of
rs fall

within|the majority profilesand the other minority profiles fall outside this range, as sh¢wn in

Figurd A.1.
.é A Bell curve
= O
2
8 £
£ A
/ \\

Majority profile \

Minority profiles Minority profiles

\ ¢/

-

Profiles

Figure A.1 — Example of a typical profile

IEC
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Statistical data for profiles is readily available to determine a majority profile (and the minority
profiles). This document focuses on the majority profile and creates duty cycle attributes
based on that profile to generate the TEC values. It is recognized that users of computers who
do not match the majority profile will experience different TEC 4,5 values based on their usage

of the computer, however the methodology makes a compromise to reduce the complexity and
use of TEC such that a majority of users will experience accurate TEC¢;imateq Values based on

their "majority usage".

A similar approach has been taken in other industries such as estimating kilometres per litre for
automobiles. Here there are two profiles of usage (highway and city driving) that are used to
describe the eff|C|ency of cars gIobaIIy But th|s represents how a majorlty of users would use

mot f v { ] . The
majority of users WI|| experience fuel mileage close to the estlmates but for a minority of users
the mileage will vary.
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Annex B
(informative)

Majority profile

The first edition of IEC 62623 provided a majority profile based on a previous enterprise profile
study conducted in 2010 by the ECMA-383 workgroup. In 2019 the US Environmental Protection
Agency (EPA) reported at one of its ENERGY STAR stakeholder meetings the outcome of an
extensive mode weightings study. The result was a change to the mode weightings in the
version 8.0 Computers specification for Desktops and a proposed change for Notebooks for

versio

The
acros
and a

1,2 mf

Deskt

The a
and a
bread
of agg
enviro

Duty
recom

n9.0.

multiple manufacturers, product types, user profiles including enterprise andresi
ross different geographical areas/regions. Similarly, for Notebooks the EPA*had re
illion individual data points with an equivalent variety and breadth\as report
ps.

ditional data enabled the EPA to separate long and short idie|from sleep power
so allowing a further refinement of the non-active powep-mode values. The sg

PA had received over 700 000 individual desktop and integrated desktop data [points

ential
ceived
bd for

mode
ale of

h of the data set provided justification that these duty cy¢leattributes are represemtative

egate current behaviour of deployed desktops operating within enterprise and resi
ments.

ycle attributes of a profile are defined in 4/31. The use of the majority prg

ended in 4.3.2. The recommended majority-profile for use with this document is
h enterprise and residential users-(peopletsing-computers-in-smat-to-large-busif
ily-focused-on-office-productivity-applications) and is documented in Table B.1.

ential

file is
based

Table B.1 — Duty/cycle attributes for the enterprise and residential
majority profile duty cycle study

Desktop computer Notebook computer

Fost 45 % 259,

Foteep ™ Fsteepwol 5% 35%

Trate e S

sidle 35% 30-%

Fuork 6% 0%
Tost 15 % 10 %
Tgieep OR Tieepwol 45 % 60 %
Tigte 10 % 10 %
Tsidie 30 % 20 %
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- - Measueed Mo pover - - Colenlatien - -
Active -Short-idle Long-idle Sleep Off TECact TECcale % Error
36,2 357 29,7 15 05 | 134 134 o5
212 21,6 15,0 15 05 |79 8 AV |os
)
332|332 256 15 |os |23 138 0t
354 350 26,1 45 05 | 428 Aass 0.2
222 21,9 20,5 15 05 |87 Ol g7 0.7
444 426 37,7 15 05 |165.° 161 25
284 | 279 177 45 0.5, 101 100 12
253 253 186 15 @QV 94 94 0,0
N
\f\‘
~k‘
“\\
724 35,9 209 ~ 15 05 | 139 134 3.0
\v —
Avg. Error =12 %
W
\ .
§; Ecma-383 Energy Study (Enterprise
O Profile) TEC Error Summary
§ C) 0% 2% 4% 6% 8% 10%

11

13

15

N o w e
S I S [ A IS N S — L
11
10409 a8esany % 7T

17

IEC 2120/12

This results in the following TEC equations for-the typical enterprise and residential majority
profile:


https://iecnorm.com/api/?name=e13e155055969e86fe25efdbda01f370

Desktop TEC sgtimated = 8:76 * (Poss X 15 % + Pgoep X 45 % + Pjigie X 10 % + Pgigie * 30 %);

Notebook TECestimated = 8,76 X (Poff x 10 % + Psleep x 60 % + Plidle x 10 % + Psidle x 20 %)
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Annex C
(informative)

Method for conducting a profile study

General

If the majority profile is not used with this document, the user should ensure that the profile
used has been created through a profile study.

C.2

A maj
profile

A-ere

based
record
and T
sampl

The s
fit with
and 7]

reasog\s), it should be a large enough sample.t6 draw a number of conclusions with a

differ

— thd

— the
— thd

The p
includ

The e
with m

compd
active

Profile study example

prity of client users of computers consist of enterprise (for example, office) users
study is performed around "enterprise users" as the majority profile.

b statistically significant number of computers are instrumented to gather utilisatio

around how the computers are used. The duty cycle attributes) Fo¢f, Tgjeep, and 7
ed. This study is performed for a minimum of one year. The-average value of Ty,
bn are then reported as part of the study along with the, sample time and num

£S.

bcond stage of the study requires computers to-belinstrumented and used by use
in the study profile to measure their on power.ard capture on utilisation (F;g;a7)igle4

vork)- While this sample of computers cannot be as large as the first sample

nt computers from different client computer categories:

and T

average-Figie Tiigie, T wor

sidle
PAPR;
profile TEC error.

k ratios for this given profile;

ofile study should provide a description and attributes of the computers used in the
ng how the data was\collected and calculated.

ample in Table-C.1 illustrates some data from a profile study and shows eight com
easured—2yi5*Pigier Psidle @Nd P,,- The product active power ratio is calculated fo

ter (P, /Psiqie) @and then the PAPR is calculated by taking the average of all of the p
power.ratios.

, SO a

h data

on are

T

sleep
pber of

's that
T

sidle
(cost

Mmix of

study

puters
- each

roduct
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Table C.1 - Profile study 1

Measurement NB1 NB2 NB3 DT1 DT2 DT3 DT4 DT5
P 1 1 1 1,6 1,6 1,6 1,6 1,6
Plcep 1,5 1,5 1,5 2,8 2,8 2,8 2,8 2,8
Pia1ePlidie 22,7 19,3 22 39,3 55 120,9 210,5 168,1
Pidie 32,8 28,2 28,1 39,3 55 120,9 210,5 168,1
P,, 34 28,7 30,3 40 56,5 122,8 227,3 168,7
Produpt-active-power 1.03 1,02 1,08 1,02 1,03 1,02 1,08 1
ratio
PAPR 1,04
NB = Notebook computer
DT = Desktop computer
The pfoduct active power ratio was a good way of representing the~computer's active [power

and sk
a ratig

ows how much higher it is than when the product is in a short(idle state. Because
, it allows various products with different absolute power values to be examined to

this is
pether

(notice the ratios for desktops which are in the 100 W range ‘can be combined with nofebook
ratios which are in the 20 W to 30 W range).

The PAPR is then used as an attribute to describe what,the active workload should lo

(if nee
measly

ded). In the case of this profile, the active workload is very close to the short idle
rement.

Additipnally the profile study needs to providé.duty cycle attributes for the profile. This

done i
for thg

mode

Fable]
theoff

pk like
power

tan be

n two parts, the first to determine th&‘duty cycle attributes of off, sleep and on modes
computer (Togt, Tjeep aNd Top,), atd the second to determine the components of

duty cycles (FigieTlidier Tsidle @Nd Tyork) as listed in Table C.2.

the on
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Table C.2 - Profile study, duty cycles

Measurement NB1 NB2 NB3 DT1 DT2 DT3 DT4 DT5
T Thate 6% |46% |13% [00% [00% [00% [00% |00%
Togie 159% |199% |112% |372% |213% |267% |63% |365%
T ok 126% |55% |175% |28% |187% |133% |337% |35%

NB DT

Profile 7,7} e 2,5% 0,0 %
Profile T, 15,7 % 256 %
Profild T, 11,9 % 14,4 %

work

NB = Notebook computer

DT = DPesktop computer

With this data, the TEC, 4 @and TEC gtimateq Values can then be calgulated. The TEC4; 4 is
calculated by using the P, for the average on power, while the TECggitnateq IS calculated using
the me¢asured 2,4.Pjidier Psidier Fidtelidler Tsidler Twork @nd using(Pgiqie @s an approximation of
the P, power. This is summarized in Table C.3.

Table C.3 - Profile study, TEC.¢,5 and FEC .¢timateq Calculations

Measurement NB1 NB2 NB3 DT1 DT2 DT3 DT4 DT5
TEC, {ua 96,0 82,1 86,3 149,1 | 206,9 |439,2 |8054 | 60,1
TEC,imated 90,7 78,8 79,2 146,6 | 2017 |4326 |746,5 |598,0
Produfpt TEC error 56% |40% {83% |[16% |25% |15% [73% |[0k%
PAPR 3,9 %

NB = INotebook computer

DT = Desktop computer

An example of TEC, 4 fg)and TEC sgtimateq Calculations are shown below for the NB1 data:
TECactuaI = 8,76 (Toff x Poff + Tsleep x Psleep + (iidleTlidle"'Tsidle"'Twork) x Pon)

TEC, i 5=8.76 x (60 % x 1 W + 10 % x 1,5 W + (2,5 % +15,7 % + 11,9 %) x 34 W)

ad

TEC = 96,2 KWh

actual

The TEC,t,q is calculated by using the measured P,, which is the average power of the

computer measured over the time for which the computer was on (hence the weighting factor
was the sum of all of the active weightings: ;4o T\idier Tsidie @9 Twork)-

TECgstimateq US€s the measured Fiq,.T}iqie and Tg;q1e With the appropriate weighting factors,
but then substituting Pg;y . Which is statically measured, with the P, value:

TECestimated = 8:76 X (Toff * Posf + Tsjeep * Psieep * FidieTlidle *Pidte Llidle T
(Tsidle+Twork) x Psidle)
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TECeqtimateg = 8:76 X (60 % x 1 W +10% x 1,5 W +2,5 % x 22,7 W +
(15,7 % + 11,9 %) x 32,8 W)

TECestimated = 90,8 KWh

To understand how the estimated value (which does not require the testing of an
workload) impacts the product TEC error the following calculation is used:

[TECactuaI - TECestimated] / (TECactual)

(96,2 1 90,8)/96,2 = 5,6 % error

NOTE 1 The mode weightings used in the above TEC.esimated Calculations were based on previols pfofile st
does ngt reflect the updated PC duty cycle (mode weightings) in the standard, based on mgst s€cent profi
(Table B.1)

actual

dy and
e study

These| same calculations are done for all of the products, and then the'product TEC ejror is

averag@ed to give the profile TEC error of 3,9 %.

In this|case the profile study would recommend that for this prefile the TEC does not reqd
active workload and all submitted TEC values for this profileican be estimated using the
idle TEC estimation.

For thp case where the profile study showed a much higher profile TEC error, then the
worklpad would have to be created to allow the R, attribute to be measured. The

worklpad would have to be created from code>fragments represented by the profile u
would also guarantee that the PAPR'is within 15 % of the PAWR, as shown in §

—~ PAPR =P, /P
- PAWR = Pwork/PsidIe

sidle

— 15|% > |(PAPR - PAWR)|/PAPR (absolute values).

- 15|% > TECactuaI - TECestimated /TECactuaI

TEC,dtual = 8. 78X (Post X Toff * Psjeep x Tsleep T Pidie Plidie *Fidte Tlidle * Psidle * T
Pwork x Twork)
TECegtimated = 8:76 * (Post X Totf * Psieep * Tsleep * Pidie Flidle *Fidie Tlidle * Psidie * (7]

ire an
short

Active
active

bages,
.6.4:

idle

Sidle T

Tw rk))

resulting in the following formula to qualify the Energy Study for the need of an active workload:

- 15% > (P
+P

P
sidle * Tsidle + Pwork x Twork)

work X Twork ~ Psidie * T,

work)/(Poff X Toff + Psleep x Tsleep + PidJre Plidle xlidnle Tlidle
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Annex D
(informative)

Sample TEC calculations

D.1 General

This annex will go through two TEC calculation examples: notebook computers and desktop
computers.

D.2 [ Notebook computer example
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- 6 dore CPU; Q}/
— 14}1in (35,8 cm) display; (l,

— 32|Gbytes of memory; (-19(1/

— intpgrated graphics controller. (-1‘:’_')

For this given notebook computer example the tests outlined in CIaLQg[g)are performed and the

result§ are summarized below: C)
P = 0,30 W s\\<</
Pgleep = 1,68 W Qo
Pylqie = 6,94 W QQ
Piifre = 1,68 W s\\§\

. - <G
The mlajority profile dictates the use of the T@‘formulae:

)
Notebpok TECestimated = 8,76 X (Poffé%% + Psleep x 60% + Psidle x 20% 4'_P|id|e x 10%

b
-

and filling in the measured val e\ép

Notebpok TECqgiimated =876 (0,3 x 10% + 1,68x 60% + 6,94 x 20% + 1,68 x 10%);

therefpre, @O
Q~

Notebpok T@timated = 22,72 kWh/Year.

This TEC L umateg—value may require the addition of one or more TEC adders associateld with

the category, resulting in a final TEC value.

In this case the user of the specification would determine if the TEC value passed or failed
depending on the value of the calculated limit:

Pass: 22,72 kWh < [TEC Limit + 2*x]
Fail: 22,72 kWh > [TEC Limit + 2*x]

D.3 Desktop computer example
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A desktop computer, for example a notebook computer, has a configuration as follows:

— 3 core CPU;
— 4 Gbytes of memory;
— integrated graphics controller.
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The user then takes the desktop computer and performs the tests outlined in Clause 5 and
summarizes the results below:

Py =0,38W
Psleep = 1,64 W
Psidle = 21 ,26 W

Plidle = 20,23 W

The majority profile dictates the use of the TEC formulae:

Desktpp TECestimated = 8,76 x (Poff x 15% + Psleep x 45% + Psidle X 30% + Piige * @)
and filling in the measured values: (1/(1/
P>

Desktpp TECgtimateq = 8:76 * (0,38 x 15% + 1,64 x45% + 21,26 x 300/(%)({’20,23 x 10%);
therefpre, C)(b

&
Desktpp TEC . imateq = 80,56 kWh/Year. S
This TECstimateq Value may require the addition of or more TEC adders associated with

the caftegory, resulting in a final TEC value. \§\

Pdss: 80,56 kWh < [TEC Limit + 2(x + Qy&
Fafl: 80,56 kWh > [TEC Limit + 2(x @}]

¥
O]
&
o
oo®
Q
Q~
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Annex E
(informative)

Power measurement methodology

E.1 General

This annex follows current procedures outlined in CENELEC standard EN 50564:2011. It
includes power measurement methods for unstable, cyclic or limited duration modes. These
methods are intended to improve the repeatability and reproducibility of measurement results,
particlilarly for low power measurements.

Within| this standard, power consumption should be determined by:

— sampling method: by the use of an instrument to record power measuréments at regular
intervals throughout the measurement period (see E.2). Sampling is thepreferred method
of [Imeasurement for all modes and product types under this standard. For modes |where
power varies in a cyclic fashion or is unstable, or for limited duration{modes, sampling is the
only measurement method which should be used under this standard, or;

— average reading method: where the power value is stable“and the mode is stahle, by
averaging the instrument power readings over a specified period or, alternativgly by
regording the energy consumption over a specified period)and dividing by the time (see E.3
forl details of when this method is valid), or;

— direct meter reading method: where the power value is stable and the mode is stable, by
re¢ording the instrument power reading (see E.4.for details of when this method is valid).

NOTE |Determination of average power from accumulatéd energy over a time period is equivalent to av¢raging.
Energy|accumulators are more common than functionsite, average power over an operator specified period.

E.2 |Sampling method

This method should be used where the power is cyclic, or unstable, or the mode is of limited
duratipn. It also provides the fastest test method when the mode is stable. However, it mgy also
be used for all modes and is_the recommended approach for all measurements undeér this
standard. It should be used-if there is any doubt regarding the behaviour of the product or
stabilify of the mode.

Conngct the product.to the power supply and power measuring instrument. Select the pfoduct
mode [to be measwured (this could require a sequence of operations, including waiting for the
produ¢t to automatically enter the desired mode) and commence recording the power. Power
readings, togéther with other key parameters such as voltage and current, should be regorded
at GQL18| intervals of not more than 1 s for the minimum period specified.

Data collection at equal intervals of 0,25 s or faster is recommended for loads that are unsteady
or where there are any regular or irregular power fluctuations.

Where the power consumption within a mode is not cyclic, the average power is assessed as
follows:

The product should be energized for not less than 15 min; this is the total period.

Any data from the first one third of the total period is always discarded. Data recorded in the
second two thirds of the total period is used to determine stability.

Establishment of stability depends on the average power recorded in the second two thirds of
the total period. For input powers less than or equal to 1 W, stability is established when a
linear regression through all power readings for the second two thirds of the total period has a
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slope of less than 10 mW/h. For input powers of more than 1 W, stability is established when a
linear regression through all power readings for the second two thirds of the total period has a
slope of less than 1 % of the measured input power per hour.

Where a total period of 15 min does not result in the above stability criteria being satisfied, the
total period is continuously extended until the relevant criteria above is achieved (in the second
two thirds of the total period).

Once stability is achieved, the result is taken to be the average power consumed during the
second two thirds of the total period.

NOTE ([Tf stability cannot be achieved within a total period of 3 h, the raw data is assessed {0 see whether there is
any perjodic or cyclic pattern present.

Wherg the power consumption within a mode is cyclic (i.e. a regular sequence of power |states
that o¢cur over several minutes or hours), the average power over a minimum of four complete
cycleg is assessed as follows:

— Thle product should be energized for an initial operation period of notfless than 10 min. Data
dufing this period is not to be used to assess the power consumption of the product.

— The product is then energized for a time sufficient to encompass’two comparison pgriods,
wHere each period should include not less than two cycles@nd have a duration of n¢t less
than 10 min (comparison periods-shall contain the same number of cycles).

— Cdlculate the average power for each comparison period-
— Cdlculate the mid-point in time of each comparisonyperiod in hours.

— Stability is established where the power difference between the two comparison periods
divided by the time difference of the mid points of the comparison periods has a slppe of
legs than:

e | 10 mW/h, for products where the input powers is less than or equal to 1 W, or;

¢ | 1 % of the measured input powerper hour, for products where the input powers is dreater
than 1 W.

Wherg the above stability criteria is not satisfied, additional cycles are added equally to each
comparison period until the relevant criteria above is achieved.

Once ptability is achieyed;' the power is determined as the average of all readings from both
comparison periods.

Wherg cycles arg-not stable or are irregular, sufficient data should be measured to adequately
charagterise the)power consumption of the mode (a minimum of 10 cycles is recommended).

In all gases it is recommended that power for the period where data is recorded be repregented
in gl’ap""“" faormm tn nccict i th A nn+nhlinlhlw\ o H H

ant
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fanvivaren tin nAariaA A Alis notbarn  Tn e ablllt
—arry wartri op P ot Ty ot pattCT i1 y

and stability period.

E.3 Average reading method

This method should not be used for cyclic loads or limited duration modes.

NOTE A shorter measurement period is possible using the sampling method (see E.2).

Connect the product to the power supply and power measuring instrument. Select the mode to
be measured (this may require a sequence of operations and it could be necessary to wait for
the product to automatically enter the desired mode) and monitor the power. After the product
has been allowed to stabilize for at least 30 min, assess the stability of two adjacent
measurement periods. The average power over the measurement periods is determined using
either the average power or accumulated energy methods as follows:
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Select two comparison periods, each made up of not less than 10 min duration (periods should
be approximately the same duration), noting the start time and duration of each period.

Determine the average power for each comparison period.

Stability is established where the power difference between the two comparison periods divided
by the time difference of the mid points of the comparison periods has a slope of less than:

e 10 mW/h, for products where the input powers is less than or equal to 1 W, or;

e 1 % of the measured input power per hour, for products where the input powers is greater
than 1 W.

Wherg the above stability criteria is not satisfied, longer periods of approximately equaldyration
are added until the relevant criteria above is achieved.

Once [stability is achieved, the power is determined as the average of readings from both
comparison periods.

Wherg stability cannot be achieved with comparison periods of 30) min duration each, the
sampling method in E.2 should be used.

There|are two approaches:

o Average power approach: where the power measuringinstrument can record a true aJyerage
power over an operator selected period, the period selected should not be less than 1|0 min.

e Accumulated energy approach: where the powermeasuring instrument can measure g¢nergy
over an operator selected period, the period selected should not be less than 10 mip. The
integrating period should be such that thetetal recorded value for energy and time i§ more
than 200 times the resolution of the meter for energy and time. Determine the average [power
by|dividing the measured energy by.the‘time for the monitoring period.

To ensure consistent units, it is recommended that watt-hours and hours be used above, {o give
watts.

If an imstrument has a time reselution of approximately 1 s, then a minimum of 200 s (3,3 min)
is requiired for integration ©n such an instrument.

If an jnstrument has._an energy resolution of approximately 0,1 mWh, then a minimum of
20 mWh is required\for the accumulation of energy on such an instrument (at a load of|0,1 W
this wpuld take-approximately 12 min, at 1 W this would take 1,2 min). Note that both the time
and ecTergy resolution requirements should be satisfied by the reading, as well as the mipimum
recording period specified above (10 min).

E.4 Direct meter reading method

The direct meter reading method should only be used where the mode does not change and
the power reading displayed on the measuring instrument is stable. This method should not be
used for verification purposes. Any result using the methods specified in E.2 or E.3 should take
precedence over results using this method in the case of a dispute.

NOTE 1 A shorter measurement period is possible using the sampling method (see E.2).

Power consumption using the direct reading method is assessed as follows:

Connect the product to be tested to the power supply and measuring instrument, and select the
mode to be measured.
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Allow the product to operate for at least 30 min. If the power appears to be stable, take a power
measurement reading from the instrument. If the reading still appears to be varying the 30 min
period is extended until stability appears to have occurred.

After a period of not less than 10 min, take an additional power measurement reading and note
the time between the power measurement readings in hours.

The result is the average of the two readings, providing that the difference in power between
the two readings divided by the time interval between readings is less than:

e 10 mW/h, for products where the input powers is less than or equal to 1 W, or;

¢ 1 % of the measured input power per hour, for products where the input powers is\dreater
than 1 W.

Wherg the relevant criterion above is not met the direct meter reading methodshould pot be
used.
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The text of this International Standard is based on the following documents:

Draft Report on voting

100/3583/CDV 100/3669/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.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and deveIoL)ed 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 IHC are
descriped in greater detail at www.iec.ch/standardsdev/publications.

In this| standard, the following print types or formats are used:

— requirements proper and normative annexes: in roman type;
— noles/explanatory matter: in smaller roman type;

— tenms that are defined in 3.1: bold.

The committee has decided that the contents of this document will remain unchanged until the
stabilify date indicated on the IEC website under welgstore.iec.ch in the data related |to the
speciflc document. At this date, the document will be
e reg¢onfirmed,

. wilhdrawn,

e replaced by a revised edition, or

e anjended.

IMPQRTANT - The "colour inside" logo on the cover page of this document indigates
that [t contains colours.which are considered to be useful for the correct understanding
of itg contents. Users should therefore print this document using a colour printer
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INTRODUCTION

This document provides definitions of energy saving modes and generic energy saving
guidance for designers of desktop and notebook computers, by defining a methodology on how
to measure the energy consumption of a product whilst providing key categorisation attributes
that enable energy consumption comparisons of similar products.

This document is originally based on ECMA-383 and complements the guidance given in
IEC 62075.
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DESKTOP AND NOTEBOOK COMPUTERS -
MEASUREMENT OF ENERGY CONSUMPTION

1 Scope

This document covers personal computing products. It applies to desktop and notebook

computers as defined in 4.1 that are marketed as final products and that are hereafter referred
to as theequipment under test (FI IT) or product

This document specifies:

— a fest procedure to enable the measurement of the power and/or energyfconsumptgion in
each of the EUT's power modes;

— forgmulas for calculating the typical energy consumption (TEC) for a-given period (ngrmally
anhual);

— amajority profile to be used with this document which enables conversion of average [power
intp energy within the TEC formulas;

— a pgre-defined format for the presentation of results.

This document does not set any pass/fail criteria for the-EUTs. Users of the test results define
such griteria.

2 Noprmative references

Therelare no normative references in this -document.

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

ISO and IEC maintainsterminological databases for use in standardization at the following
addregses:

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

e ISP Online-browsing platform: available at http://www.iso.org/obp

3.1 Terms and definitions

3.11

active workload

simulated amount of productive or operative activity that the EUT performs as represented in
the P (see 4.2.12) and T,k (see 3.1.11.6) attributes of the TEC equation (see 5.6)

work

3.1.2
category
classification within a product type that is based on product features and installed components

3.1.3
duty cycle
divisions of time the EUT spends in each of its individual power modes

Note 1 to entry: A duty cycle is expressed as a percentage totalling 1.


http://www.iso.org/obp
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3.1.4

energy use

energy used by a product when measured from the mains power supply over a given period of
time

Note 1 to entry: Energy is measured in kilowatt hour.

3.1.5
external power supply
EPS
equipment contained in a separate physical enclosure external to the computer casing and
designed to convert mains power supply to lower DC voltage(s) for the purpose of powering the
compyter

Note 1 fo entry: This note applies to the French language only.
Note 2 o entry: The EPS is sometimes referred to as an AC brick.

Note 3 fo entry: A reference to a document which outlines the testing procedures for méasuring EPS effigiencies
(Externfl Power Supply Efficiency Test Method) can be found in the Bibliography.

3.1.6
internfal power supply
IPS
companent contained inside the computer casing and designed to convert AC voltage fr¢m the
mains| power supply to lower DC voltage(s) for the jpurpose of powering the corpputer
compg@nents

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

Note 2 fo entry: A reference to a document which outlines the testing procedures for measuring IPS effigiencies
(Generalized Internal Power Supply Efficiency Test Protocol) can be found in the Bibliography.

3.1.7
local area network
LAN
computer network located on a user’s premises within a limited geographical area

[SOURCE: IEC 60050-732-01-04]

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

Note 2 jo entry: Currently the two primary technologies used in computers are IEEE 802.3 Ethernet or Wirgd LAN,
and IEHE 802.11 WiFi-or Wireless LAN.

3.1.8
manufacturer
organization responsible for the design, development and production of a product in view of its
being placed on the market, regardless of whether these operations are carried out by that
organization itself or on its behalf

3.1.9

typical energy consumption

TEC

number for the consumption of energy of a computer that is used to compare the energy
performance of like computers, which focuses on the typical energy consumed by an EUT for a
given profile while in normal operation during a representative period of time

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

Note 2 to entry: For desktops and notebook computers, the key criterion of the TEC approach is a value for typical
annual energy use, measured in kilowatt-hours (kWh), using measurements of average operational mode power
levels scaled by an assumed typical duty cycle that represent annualized use for a profile.


https://iecnorm.com/api/?name=e13e155055969e86fe25efdbda01f370

-10 - IEC 62623:2022 © IEC 2022

3.1.10
actual energy consumption
TEC measured using P,k

Note 1 to entry: The actual energy consumption is referenced as TEC__, .

3.1.11
duty cycle attributes
percentage of time the EUT spends in each of its individual power modes

Note 1 to entry: Examples of duty cycle attributes are defined in 3.1.12.1 to 3.1.12.7.

3.1.11[..'1I
off component of duty cycle

Tost
percemtage of time the EUT is in the off mode

3.1.11.2
sleep|component of duty cycle

Tsleep and TsleepWoL
percemtage of time the EUT is in the sleep modes

3.1.11,.3
on components of duty cycle
T,

on
percemtage of time the EUT is in the on mode

Note 1 fo entry: The T, duty cycle is equal to the sum.ofithe 7., ., + Tgiqie * Tlidie:
3.1.11.4

short|idle component of duty cycle

Tsidie

percemptage of time the EUT is in the Short idle mode

3.1.11.5
long idle component of duty cycle
Tiidie

percemtage of time the EUT is in the long idle mode

3.1.11[.6
alternjative low’power component of duty cycle
T

alpm
percentage of time the EUT is in the alternative low power mode

3.1.11.7
active component of duty cycle

Twork

percentage of time the EUT is in the active (work) mode

3.1.12
user of the test results
entity that will utilise the test results to apply to their needs

Note 1 to entry: Examples of such an entity are voluntary agreement owners, regulators, private companies, etc.
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3.1.13

wake on LAN

WolL

functionality that allows a computer to wake from sleep or off to an active state when directed

by an

etwork wake request via Ethernet

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

3.1.14
graph
GPU

ics processor unit

integrated circuit, separate from the CPU, designed to accelerate the rendering of either 2D

and/oif 3D content to displays

Note 1 fo entry: GPU may be paired with a CPU, on the system board of the computer or elsewhere to
display |capabilities from the CPU

3.1.1

discrgte graphics
graphlics processor (GPU) which must contain a local memory controller interface and local

graph
3.1.16
integn
graph

3.1.17

cs-specific memory

ated graphics
cs solution that does not contain discrete graphics

switchable graphics

functiq
integn

Note 1

nality that allows discrete graphics to,be disabled when not required in fav
ated graphics

o entry: This functionality allows lower power and lower capability integrated GPUs to render the

while o
but mo

3.11
syste
rate a

Note 1
3.2

For th
ACPI

battery or when the output graphics are-not overly complex while then allowing the more power cons
capable discrete GPU to provide rendering capability when the user requires it.

memory bandwidth
which data can be read or stored into computer system’s memory

o entry: Systemmemory bandwidth is measured in gigabytes per second (GB/s).
Abbreviated-terms
e purposes of this document, the following abbreviated terms apply.

advanced configuration and power interface

offload

pur of

display
imptive

NOTE 1
ALPM
CF
CFR
CPU
DVI
EPS
EUT

ACPI specification can be found here: http://www.uefi.org/acpi/specs
alternative low power mode
crest factor
crest factor ratio
central processing unit
Digital Visual Interface
external power supply

equipment under test

NOTE 2 Also referred to as product in this standard and sometimes referred to as UUT (unit under test) in other

specific

ations.

FB_BW frame buffer bandwidth
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HDD
HDMI®1
IPS
LAN
LPM
MCR
0S
PAPR
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graphic processing unit

hard disk drive

High Definition Multimedia Interface
internal power supply

local area network

low power mode

maximum current ratio

operating system
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PAWR
PCF
PF

RAM
RMS
TEC
THD
UPS
VGA
WolL

profite—activepowerratio
profile active workload ratio
product crest factor

power factor

random access memory
root mean square

typical energy consumption
total harmonic distortion
uninterruptible power supply
Video Graphics Array

wake on LAN

4 Specifications for EUT

4.1 Computer descriptions

411

Desktop computer

A desktop computer is a computehrwhere the main unit is intended to be located in a permanent
locatign, often on a desk or on-the’floor. Desktops are not designed for portability and utilize an
externfal computer display, keyboard, and mouse. Desktops are designed for a broad rahge of
home jand office applications:

Notebook computer

A notg¢book computer is a computer designed specifically for portability and intended|to be

mains
ration
ave a
evice.

Notebook computers are typ|caIIy designed to prowde similar functionality to desktops,
including operation of software similar in functionality as that used in desktops. For the
purposes of this document, docking stations are considered accessories and, therefore, should
not be considered as part of the EUT.

41.3

Two-in-one notebook

A computer which resembles a traditional notebook computer with a clam shell form factor, but
has a detachable display which can act as an independent slate/tablet when disconnected. The
keyboard and display portions of the product must be shipped as an integrated unit. Two-in-one

1

HDMI® and HDMI® High-Definition Multimedia Interface are trademarks of HDMI Licensing Administrator, Inc.

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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notebooks are considered notebooks in the remainder of this standard and are therefore not
referenced explicitly.

4.1.4 Multiscreen notebook

A computer which resembles a traditional notebook computer with a clam shell form factor but
has a secondary display with touch and/or pen capability that can be used as a touch screen
keyboard in place of a traditional mechanical keyboard. These products are considered to be
notebook computers for purposes of this standard.

4.1.5 Slate/Tablet

A con‘lputing device designed for portability that meets all of the following criteria:

a) Ingludes an integrated display with a diagonal size greater than 6,5 inches _and lesp than
17}4 inches;

b) lagking an integrated, physical attached keyboard in its as-shipped configuration;

c) ingludes and primarily relies on touchscreen input; (with optional keyboard);

d) indludes and primarily relies on a wireless network connection (efg.,”Wi-Fi, 3G, etc.);/and

e) indludes and is primarily powered by an internal battery (with” connection to the majns for
baltery charging, not primary powering of the device).

4.1.6 Portable all-in-one computer

A computing device designed for limited portability that'meets all of the following criteria

a) Ingludes an integrated display with a diagonal size greater than or equal to 17,4 inchs;

b) lagking keyboard integrated into the physical housing of the product in its as-shipped
copfiguration;

¢) indludes and primarily relies on touchsereen input; (with optional keyboard);
d) ingludes wireless network connection (e.g. Wi-Fi, 3G, etc.); and
e) ingludes an internal battery, but-is primarily powered by connection to the ac mains.

4.1.7 Integrated desktop'‘computer

An infegrated desktop,.computer is a desktop computer where the computer and computer
display function as assingle unit and which is connected to AC mains power through a{single
mains|cable. Integrated desktop computers come in one of two possible forms:

— a product where the computer display and computer are physically combined into a|single
unjt; or

— a product packaged as a single product where the computer display is separate |but is
copnected to the main chassis by a DC power cord and both the computer and computer
display are powered from a single power supply.

As a subset of desktop computers, integrated desktop computers are typically designed to
provide similar functionality as desktop computers.

NOTE 1 An integrated desktop computer can also be referred to as an all-in-one computer.
4.2 Power modes
4.2.1 Off mode

Off mode is the lowest power mode which cannot be switched off (influenced) by the user and
that may persist for an indefinite time when the EUT is connected to the main electricity supply
and used in accordance with the manufacturer’s instructions. For products where ACPI
standards are applicable, off mode correlates to ACPI system level S5 state.


https://iecnorm.com/api/?name=e13e155055969e86fe25efdbda01f370

NOTE 1

4.2.2

- 14 - IEC 62623:2022 © IEC 2022

Some international regulations also refer to this mode as standby mode.

Poss

P represents the average power measured in the off mode.

423

Sleep mode

Sleep mode is a low power mode that the EUT is capable of entering automatically after a period
of inactivity or by manual selection. An EUT with sleep capability can quickly wake to a readable
display in response to a wake event from network connections or user interface devices. For
products where ACPI standards are applicable. sleep mode most commonly correlates to ACPI

syster]
disabl

WolL gapability enabled in the sleep state, it is referred to as WoL sleep mode.

NOTE 1 Low power sleep modes other than ACPI S3 can be supported.

4.2.4 | Pgjeep

Pgeep|represents the average power measured in the sleep mode)Wwith the Wol cap
disablgd.

4.2.5 PsleepWoL

PgleepyvoL fepresents the average power measured in the sleep mode with the WolL cap
enabled.

4.2.6 Alternative low power mode

A low

reduc
respo

427

P

alpm

4.2.8

The o
mode

manU}l selection that is defined by the-display turning off and the computer entering a s

h level S3 (suspend to RAM) state. When the EUT is tested with the WoL cap
bd in the sleep state, it is referred to as sleep mode. When the EUT is tested .w

power mode that the computer enters automatically after a period of inactivity

d functionality. A computer with alternative low power mode must maintain imm
siveness to network connections or user interface devices.

Palpm

represents the average power measured when in the Alternative Low Power Mode

On mode

h modexrepresents the mode the EUT is in when not in the sleep or off modes. T
has iseveral sub-modes that include the long idle mode, the short idle mode and the

ability
th the

ability

ability

or by
ate of
ediate

he on
active

(work

mode.

4.2.9

Pon re

4.2.10

Pon

presents the average power measured when in the on mode.

Idle modes

4.2.10.1 General

The idle modes are modes in which the operating system and other software have completed
loading, a user profile is created, the product is not in sleep mode or an alternative low power
mode, and activity is limited to those basic applications that the product starts by default. There
are two forms of idle that comprise the idle modes: short idle mode (see 4.2.10.2) and long idle

mode

(see 4.2.10.4).
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4.2.10.2 Short idle mode

The short idle mode is where the EUT screen is on, and long Idle power management features
have not engaged (e.g. HDD is spinning and the EUT is prevented from entering sleep mode or
alternative low power mode). This condition shall be up to 5 min after:

— ceased user input or

— OS boot or

— after completing an active workload or

— after resuming from sleep mode or alternative low power mode

42103 Pog0

Pgiqie [epresents the average power measured when in the short idle mode.

4.2.10.4 Long idle mode

Long jdle mode is where the EUT’s display has entered a low-power state where display
contents cannot be observed (that is backlight has been turned off))but EUT remains|in the
working mode (ACPI G0/S0). If power management features are ‘enabled as-shipped| such
features shall be enabled prior to evaluation of long Idle (e.g. display is in a low power|state,
HDD may have spun down), but the EUT is prevented from entering sleep mode or altefnative
low pgqwer mode.

This cpndition shall be between 15 to 20 min after

— cegsed user input or

— 0§ boot or

— after completing an active workload or

— after resuming from sleep mode or alternative low power mode

42105 Py

Pjqie MEPrEsents the average power measured when in the long idle mode.

4.2.11] Active (work)mode
Active| mode is the mode in which the EUT is carrying out user-initiated work in responsg to

— pripr or concurrent user input; or

— pripr or-concurrent instruction over the network.

This modé includes active processing, seeking data from storage, memory, or cache] while
awaiting further user input or acting on concurrent user input and before entering low power
modes.

4212 P

work

P,k represents the average power measured when in the active mode.

wor

4.3 Profile attributes
4.3.1 Profile

A profile is a combination of duty cycle attributes and a given use case (for example, office
users, home users, gamers).
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NOTE 1 Refer to Annex A, Annex B and Annex C for further information on profiles.
4.3.2 Majority profile

The majority profile is the most common profile of users for desktop and notebook computers.

The majority profile should be used with this standard and is documented in Annex B. It provides
the duty cycle attributes and the profile TEC error that is used to determine the TEC equation
to be used in 5.6.

4.3.3 Minority profile

The minority profiles represent less common profiles of users of desktop and notebook
computers that are not represented in the majority profile. As an example, extreme gamers
repregent a very specific profile but are a very small percentage of computer users

4.3.4 Profile study

A proffle study is a study performed to create a new profile for this standdard. The study shall
generate, together with supporting data, the following:

— all|the duty cycle attributes;

— thg PAPR (see 4.3.6);
— th¢ profile TEC error (see 4.3.9);
— the PAWR (see 4.3.7).

All data shall be derived from a statistically significant sample size that is representative|of the
user population as a whole. Annex C provides guidance on how to conduct a profile study.

4.3.5 Product active power ratio

The pjoduct active power ratio is the ratio of P,,/Ps;qie, OF the average on power divided by short
idle pgwer for an individual product within a profile study.

4.3.6 PAPR

PAPR]is the average of all\the product active power ratios recorded in a profile study.

4.3.7 PAWR

PAWR represents the average ratio of P, /Pgiqe cOnducted on profile study products jand is
used tp validate that the active workload closely matches the profile study (through its PAWR).

4.3.8 Product TEC error

The product TEC error is the percent error calculation used in a profile study to evaluate how
much error exists for an individual product when directly measuring TEC versus estimating TEC

by substituting the static "short idle" power measurement for the measured P, power.

4.3.9 Profile TEC error

The profile TEC error is the average of the product TEC error in a profile study.

4.4 Categorisation attributes
4.4.1 General

Below are some examples of categorisation attributes.
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4.4.2

Cores

The cores attribute is the number of physical CPU cores in the EUT.

4.4.3

Expandability score (ES)

Expandability score (ES) is a result of a calculation designed to estimate a computer’s power
supply capacity based on the power draw, if each interface present in the system were operated
at their designed maximum voltage and current.

4.4.4

Performance score

Perfo

(number of CPU cores x CPU Clock speed (GHz), where the number of cores represer

numb
(TDP)

4.4.5
Graph

4.4.6

A TEC
config

— dis
de

— for

5 szt procedure and conditions; categorisation, TEC formula, meter

S

5.1

The fqg
EUT.

The u
appro

5.2

vices, power supply size, etc.;

ance score is one of the categorisation attributes and is a measure of:

ts the

r of physical CPU cores and clock speed represents the maximum Thermal Design Power

core frequency (not the turbo boost frequency).

Graphics capability

ics capability is categorized based on frame buffer bandwidth

TEC adders

f adder is a power allowance expressed in kilowatt hour per year that when added or
ured to the EUT will increase its TEC by some amount. Examples could be:

crete graphics, memory including system>memory bandwidth, network devices, 1/0

computer with an integrated display(s),”each screen shall be treated as an adder.

ecifications and results reporting

General

llowing procedure shall be used when measuring the power or energy consumption

ser of this standard shall measure a sample of the EUT. The size of the sample SJ\
priate to(demonstrate compliance to the requirements set by the user of the testr

Test-setup

The EUT and test conditions shall be set up as defined below.

of the

all be

sults.

The automatic display luminance control should be disabled for testing. If automatic display
luminance control cannot be disabled for testing, position a light source such that at least 300
lux directly enters the automatic display luminance control sensor.

a) The EUT shall be configured in accordance with the instructions provided with the product
(unless otherwise stated in this test procedure) including all hardware accessories and
software shipped by default. The EUT shall also be configured using the following
requirements for all tests:

1) Desktop and integrated desktop computers shipped without an input device shall be
configured with a manufacturer’s recommended input device (for example, mouse

and/or keyboard). No other external peripherals shall be connected.
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2) Desktop computers shall be configured with an external computer display (the external

3)

4

~

5)

6)

display energy consumption is not included as part of the TEC calculation).
Preparing external displays for desktop computers
i) Display connections priority:

a) If the EUT has a port that supports switchable graphics capable of automatic

switching, use that port.

b) If a discrete GPU is installed, connect to that GPU, except for where it conflicts

with(a) in this list.

c) If no discrete or automatically switchable GPU is installed, choose a connection

to an integrated GPU.

d) If multiple ports meet the requirements in(a) to (c) of this list, test with-ih
available interface from Table 1.

Table 1 — External display connection priority

i. DisplayPort™ 2
ii. HDMI®

iii. DVI

iv. VGA

v. Other (i.e. Thunderbolt 3, Composite Videe, etc.)

e first

ii) Display Resolution: An external monitor used.in the testing of the EUT shall have a
minimum native resolution of 1920 x 1080, pixels with progressive scanning (1p80p).

The EUT operating system shall be setto operate at a minimum of 1080p.

Notebook computers need not include~a“separate keyboard or mouse when eq
with an integrated pointing device“or digitizer. Slates/Tablets and Two-I

ipped
-One

Computers shall be configured ins;a 'manner identical to Notebooks unless otherwise

specified.

Notebook computers shall be“connected to the mains power source using the¢ EPS
shipped with the product,Battery pack(s) shall be removed for all tests. For ap EUT

where operation without\a battery pack is not an end-user supported configuratig
test shall be performed-with fully charged battery pack(s) installed and the state
batteries as indicated by the EUT’s user interface shall be "fully charged" or similar
The test configuration including any battery status indications, shall be reported
test results.

For computers with integrated display the three black and white vertical bar video

n, the
of the
state.
in the

signal

as defined in 3.2.1.3 of IEC 60107-1:1997, "Methods of measurement on receivérs for
television broadcast transmissions — Part 1: General conditions —Measurements af radio
and video frequencies," (Edition 3) shall be displayed on the screen. The thrge-bar

image shall be configured using the default image display application to set the ¢

brightmessfor power measurements which s detaited 5376

isplay

7) A notebook, two in one notebook, tablets/slates, portable all in one and integrated
desktop computer shall include the power used by the integrated display in reported

results.

NOTE 2 Additional specified luminance level conditions can be measured (see 5.3.6) and disclosed in the reported

results.

8) The sleep timer of the EUT shall be disabled or set to a time to prevent the EUT from

entering the sleep state during the idle or active tests.

2 DisplayPort™ and the DisplayPort™ logo are trademarks of the Video Electronics Standards Association
(VESA®). 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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NOTE 3
b) A

c)

Figure 1 illustrates a typical test setup for a notebook two-in-one notebook, slate/tablet,
portable all-in-one, and a desktop computer.

co
po

co
de

1)

[l % I %
11Tl S, True RMS 1T S True RMS
- € il ? | watt meter - <l 7 | watt meter
Line voltage Line voltage
conditioner conditioner
EPS Monitor power
(AC brick) t measured Power
Power 0
() NS —z__(®)
Connected

Connected
§$$$6

Ethernet Wi-Fi
switch access
‘ point

quipment Under Test (EUT) "as shipped" in red circle

Network
Notebook Ethernet Wi-Fi

switch access
Desktop point

Figure 1 — Typical test setup

Figure 1 shows wired and wireless connections. Only one is connetted during test per 5.2c).

rue RMS watt meter that meets the meter requirements in 5.7 is placed betwe
ins power supply and the EUT power supply. Nospower strips or UPS units sh
nnected between the meter and the EUT. The mefer'shall remain in place until all re

I sleep, long idle, ALPM, short idle and the optional active measurements, the EUT ¢
nsumption shall be measured with netWork connectivity in one of the three
scribed below.

For an EUT with Ethernet port support, the EUT shall be connected to an active n
switch via Ethernet that supports the highest link speed supported by the EU

to any other device, either\WAN or LAN). Only a single network connection needs
made in the case of an.EUT with multiple network connections. It shall also supp
minimum requirements.needed to support additional power management functior
are supported by the EUT.

As an examplef the IEEE 802.3az-2010 specification supports power managem
Ethernet links\that shall be supported by both the EUT and network switch.

To test thissfunction, the switch shall also support this function. Power to alter
networK devices such as wireless radios shall be turned off for all tests. This app

Bluetooth, Wi-Fi, etc). Cellular network connections shall be disabled for testing.

bn the
all be
quired

wer mode data is recorded. The mains power.supply shall meet the requirements in 5.4.

nergy
states

ptwork
T (the

network switch only needs tebe connected to EUT but does not need to be conngected

to be
prt the
s that

ent of

native
lies to

wireless network adapters or device-to-device wireless protocols (for example,

NOTEA4—Forexamptes of witetess etwork adapters; see tEEE 8021+

2) For an EUT with only wireless connectivity, a live wireless connection to a wireless router
or network access point, which supports the highest and lowest data speeds of the client

radio, shall be maintained for the duration of testing.

3) For an EUT that does not support Ethernet, but supports some other sort of wired

network connectivity, that network shall be turned on and be in a connected state

Some activities can cause variation in idle power during testing. The following is a partial
list of occurrences in newly built systems that are likely to cause noticeable variations in
idle power:

Software updates
Antivirus scans
Drive Indexing

Deferred activity from OS build process
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The EUT shall be disconnected from the internet, anti-virus scans are not running and OS
updates are not occurring and turn off drive indexing.

Record the EUT description as required in 5.10.

Measure the test conditions as defined in 5.4 and record as required in 5.10.

The ambient light conditions of the test room shall be measured using a meter that meets
the requirements in 5.9 and set to the appropriate levels called for in 5.4.

Test procedure

5.3.1 General

The test procedures are listed in order of energy consumption. The specific proceddre for
measyring each power mode shall be followed. However, the power measurements of each
energy mode can be made in any order and, if a TEC result is not required, the user’dogs not

need fo test all of the power modes.

5.3.2 Measuring off mode

To médasure the off mode:

5.3.3 Measuring sleep mode

To measure the sleep mode:

plgce the EUT in off mode (see 4.2.1);
WoL setting shall be in as shipped condition;

sef the meter to begin accumulating true power values,at‘an interval of one or more readings
pef second; and

actumulate power values for 5 min and record. the average (arithmetic mean)|value
obperved during that 5 min period as P .

swiitch on the EUT;

onge logged in with the operating system fully loaded and ready, close any open wihdows
so|that the standard operational desktop screen or equivalent ready screen is displayed,
anfd place the EUT in sleep“mode (see 4.2.3);

reget the meter (if nécessary) and begin accumulating true power values at an intefval of
one or more readjngs’ per second;

actumulate power values for 5 min and record the average (arithmetic mean)|value

obgerved dufing that 5 min period as Psleeps

if festing-both WoL enabled and WoL disabled for sleep, wake the EUT and change the
WolL from sleep setting through the operating system settings or by other means. Plajce the
EUT back in sleep mode and repeat test, recording sleep power necessary for this alternate
configuration as P

sleepWolL-

For EUT that does not offer a Sleep Mode enabled by default, power shall be measured in
the lowest-latency user-activated mode or state that preserves machine state and is enabled
by default. If no such state separate from Long Idle or Off Mode exists, the measurement
shall be omitted.

5.3.4 Measuring alternative low power mode

To measure alternative low power mode:

switch on the EUT;

once logged in with the operating system fully loaded and ready, close any open windows
so that the standard operational desktop screen or equivalent ready screen is displayed,
and place the EUT in alternative low power mode (see 4.2.10.4 or 4.2.6);
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the EUT shall be allowed no more than 20 min from the point of ceased user input before
measurements must be started. If any default settings cause the EUT to enter long idle after
20 min, begin taking measurements when the EUT has reached the 20 min point;

once the EUT has entered the alternative low power mode, reset the meter (if necessary)
and begin accumulating true power values for 5 min and record the average (arithmetic
mean) value observed during that 5 min period as Py ppy.

5.3.5 Measuring long idle mode

To measure long idle mode:

5.3.6 Measuring short idle mode

To medasure short idle mode:

switch on the EUT:

onge logged in with the operating system fully loaded and ready, close any open~winhdows
so|that the standard operational desktop screen or equivalent ready screen iS.displayed,
anf place the EUT in long idle mode (see 4.2.10.4);

the EUT shall be allowed no more than 20 min from the point of ceased (Usér input pefore
mgasurements must be started. If any default settings cause the EUT to-enter long idlg after
20[min, begin taking measurements when the EUT has reached the 20-minute point;

onpe the EUT has entered the long idle mode, reset the meter (if'necessary) and|begin
acgumulating true power values at an interval of one or more readings per second;

acgumulate power values for 5 min and record the avérage (arithmetic mean)|value
obperved during that 5 min period as Pjjje-

swiitch on the EUT;

onge logged in with the operating system fully loaded and ready, close any open wihdows
so|that the standard operational desktop background screen or equivalent ready screen is
digplayed, and the image has been-scaled to completely fill the display area, if the EUT has
an|integrated display calibrate the)EUT display brightness to the closest brightness setting
us|ng a luminance meter focused on one of the white bars in the three-bar black and white
image detailed in 5.2a)6) tonget the measurement reading that is at least 90 cd/m% for a
notebook computer or at least 150 cd/m? for integrated desktop computers, slates/fablets
anfd portable all in one _computers, or if these levels are not attainable, set the pfoduct
brightness level to the-nearest achievable level, record the level and place the EUT in short
idle mode (see 4.2.10.2);

after display brightness level is set, open an image of RGB 130, 130, 130 where the image
hap been scaled to completely fill the display area using the default image viewing software
on|the EUT;

the EUI)shall be allowed no more than 5 min from the point of ceased user input pefore
mgasurements must be started;

once the EUT has entered short idle mode, reset the meter (if necessary) and begin
accumulating true power values at an interval of one or more readings per second;

accumulate power values for 5 min and record the average (arithmetic mean) value
observed during that 5 min period as Pg;q4,. Display sleep settings shall be disabled. Other

default settings that cause the EUT to exit short idle during the measurement time shall be
extended so that the EUT remains in short idle for the duration of the measurement.

Additionally, only for notebook computers that demonstrate cyclical battery charging
patterns extend the short idle test long enough to capture the energy consumption over one
or more complete cycles. The extended test shall be conducted by keeping the unit in short
idle through minimal user input such as moving the mouse or pressing a key that does not
perform any action (e.g. shift, ctrl, tab). The EUT must remain in short idle during the entire
time of the extended test.
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5.3.7 Measuring active power mode (optional, see 5.6)
To measure active mode:

— switch on the EUT;

— once logged in with the operating system fully loaded and ready, close any open windows
so that the standard operational desktop screen or equivalent ready screen is displayed,
and place the EUT in short idle mode (see 4.2.10.2 );

— load the active workload and prepare it to run;

— reset the meter (if necessary) and start the active workload. Begin accumulating true power
values at an interval of one or more readings per second;

— when the active workload indicates it has finished, record the average power as 2 {.

NOTE 1 Criteria for the active workload is defined in 5.6.4.

NOTE 2 Criteria for active mode efficiency will need to be developed to account for complter’performance and
energy.

5.4 |[Test conditions

All tesits carried out on the EUT shall take place under the conditiensin Table 2.

Table 2 — Test conditions

Mains|power supply voltage | North America/Taiwan: 115 (x4%) V AC, 60 Hz (£1 %)

Europe/Australia/New 230 (£1 %) V AC, 50 Hz (£1 %)
Zealand/China:
Japan: 100 (£1 %) V AC, 50 Hz (¥1 %) or 60 Hz (x1 %

For products rated > 1,5 kW maximum power, the
voltage range is 4 %

THD (voltage) <2 % THD. (5 % for products which are rated for > 1,5 kW maximum powr)
Ambient temperature (23 £5)°C
Relative humidity 10(%)to 80 %
Ambient light (250 £50) Lux

NOTE|1 The voltage and frequency tolerances defined in Table 2 can only be achieved through the use of a line
conditfoner.

NOTE|2 It is recognised that the nominal voltage of some countries vary from the voltages defined aboye (for
example, China(is\220 V and India is typically 240 V), however this document has limited the number of vqltages
to be tpsted for.worldwide compliance to three in order to minimise test overheads. Whilst the mains power supply
voltage and frequency will have some impact on the overall TEC score, the variation that will be seen bgtween
230 V|220'V"and 240 V will be minimal and well within the natural variation expected from testing to this docpment.

NOTE 3 Ambient light setting is only required if the display is sensitive to ambient light control and automatic
display luminance control cannot be disabled for testing.

5.5 Categorisation
5.5.1 General

Categorisation is a grouping of product configurations enabling their relative energy use to be
compared. A categorisation system is separate from this document as computer categories
change on a much quicker timescale than standards due to changing market needs (local and
international).
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5.5.2 TEC adders

Since the configurations of base EUTs as defined in 5.6 can be altered with additional features,
this standard provides for TEC adders. TEC adders are intended to increment the TEC limit
(provided by the user of the test results) for a given category of EUTs that include the attribute
identified by the TEC adder.

TEC adders may be provided for items discrete graphics , memory including system memory
bandwidth, add-in cards, storage devices, network devices, 1/0O devices, power supply size,
integrated display, etc The user of the test results should provide the energy adders to be
applied.

Wherg the discrete graphics component is treated as an adder, the FB_BW shall be uged to
determine the adder value.

NOTE FB_BW: Is the display frame buffer bandwidth in gigabytes per second (GB/s). This lis"a manufacturer
declaref parameter and are calculated as follows: (Data Rate [MHz] x Frame Buffer Data Width.[bits]) / (8 x|1 000)

To calculate the TEC adder energy consumption:

— delermine which TEC adders apply and based on the allowances ‘provided by the user of
the test results calculate the TEC adder value in kilowatt hoGryper TEC adder;

— apply any appropriate weighting that the user of the test results provides;
— report the overall TEC adder energy as defined in 5.10.

NOTE 2 Adders are defined in kilowatt hour/adder/year. The useér‘of the test results provides the energy adder
information. Annex D provides examples on how adders are included in a TEC calculation.

5.6 |Annualised energy consumption formulas
5.6.1 General

TEC it a weighted average of measured average power in specific EUT power modeg: Off,
sleep/WolL sleep, long idle, short idle"and active.

It is rdcommended that the majority profile found in Annex B be used with this document],

Should the user of this .document choose to use a different profile, a profile study shall be
completed (4.3.4) and the profile TEC error determined.

If the profile TEC.érror is < 15 %, the user of this document shall use 5.6.2.

If the |profile=FEC error is >15 %, the user of this document shall use 5.6.3 and an pactive
worklpad shall be created that meets the criteria in 5.6.4.

NOTE 1 Annex D provides some examples of TEC calculations.

5.6.2 Estimated annualised energy consumption formula (estimated active workload)

TECestimated = (8 760/1 OOO) x [Poff x Toff + Psleep x Tsleep + Plidle x Tlidle + Psidle x (Tsidle + Twork)]

100 % = Tos + Tsteep * Tiidle * Tsidle * Twork

Where an alternative low power mode is used in place of sleep mode and long idle mode, power
in alternative low power mode (Palpm) may be used in place of both the power in sleep (P

and the power in long idle (P};ge)-

sleep)
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TECestimated = (8 760/1 000) x [Poff x Toff + Palpm x Talpm + Psidle x (Tsidle + Twork)]

100 % = Tots *+ Tatpm * Tsidle ¥ Twork

Where T, are components of the duty cycle and represent the weighted averages of the time

spent in each of the P, power modes.

T,

the percent time the product annually spends in the off mode;

P

off
Tsleep the percent time the product annually spends in the sleep mode;
Tiidie the percent time the product is annually on and in the long idle mode \(§creen
blanked);
Tsidie the percent time the product is annually on and in the short idle modg (scregn not
blanked);
Taipm the percent time the product is annually on and in the alternative low power mode;
Twork the percent time the product is annually on and in the @active mode (scregn not
blanked).
This ig further illustrated in Figure 2.
. Short idle energy g
Sleep energy Long.idle energy (Avg Pgigie) g
Off energy (Avg Py (AVQ Pgjeep) {AVG Pigle)
Toft = Ts\eep = e Tidle =l Tsidie * Twork ol 1
NOTE {1 T, in the equation is used when there is computer active mode consideration, otherwise use T}, .
proxy f@r active mode
NOTE 4 Figure 2 not to scaléx
Figure 2 — Example of estimated annualised energy
consumption formula (estimated active workload)
5.6.3 Measured annualised energy consumption formula (with an active worklogd)
TECchuar= (8 760/1 000) x (Pt X Togs + Pojean X Tsieep + Piidle * Tiidle + Psidle * Tsidie * Puork X| 7
100 % = Toff + Tsleep + Tlidle + Tsidle + Twork
Where an alternative low power mode is used in place of sleep mode and long idle mode, power

in alternative low power mode (Palpm) may be used in place of both the power in sleep (P

0 %

w

and the power in long idle (P};4e)-

TECactuaI = (8 760/1 000) x (Poff x Toff + Palpm x Talpm + Psidle x Tsidle + Pwork x Twork)

100 %

= Toff + Talpm + Tsidle + Twork

sleep)
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Where T, are components of the duty cycle and represent the weighted averages of the time
spent in each of the P, power modes.

Tyt the percent time the product annually spends in the off mode;
Tsleep the percent time the product annually spends in the sleep mode;
Tiidie the percent time the product is annually on and in the long idle mode (screen
blanked);
Tgidie the percent time the product is annually on and in the short idle mode (screen not
blanked);
Ta1pm the percent time the product is annually on and in the alternative low powermode;
Twork the percent time the product is annually on and in the active mode/(sefeg¢n not
blanked).
where| P, is measured using an active workload created based on the cfiteria in 5.6.41.
This ig further illustrated in Figure 3.
\/\/\/‘JA< Pyork
o)
E
Work |&
energy
(Avg 11— Lsidie
S Long idle energy Short idle energy PWOI’k)
eep energy _ A )
< Off energy (Avg Pg) (AVG Pgjeep) (AVg Pigie) (AVg Pgigie)
Toff - Tsleep - T\dle Tsid\e - T‘.«.’ork 1do %
-t Ton -
IEC
NOTE |Figure 3 not to scale.
Figure 3= Measured annualised energy consumption formula
(with an active workload)
5.6.4 Criterialfor an active workload
Should the-profile TEC error be greater than the error defined in 5.6 an active workload shall
be crefatéd and the TEC | formula in 5.6.3 used.

actua

The workload shall be created to ensure that the PAPR, determined as a result of a profile
study, comes within 15 % of the PAWR, determined by running the workload on the study
computers. The active workload shall consist of workload fragments representative of the
targeted profile:

— PAPR =P, /P

sidle

- PAWR = Pwork/PsidIe

- 15

% > |(PAPR - PAWR)|/PAPR (absolute values)

The Pon formula is defined as Pon = (Plidle x Tlidle + Psidle x Tsidle + Pwork x Twork)/Ton

E

onwl ~ Eonstdy

/Eonstdy
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where E,,, is the "on energy" calculated from the developed workload, and Eonstdy is the "on
energy" calculated from the energy study; or

Eonwl = Plidie X Tiidle * Psidie X Tsidle ¥ Pwork * Twork

E

TO
Resulling in the equation:

15 % |P|id|e x Tlidle + Psidle x Tsidle + Pwork X Twork - Pon X Tonl/(Pon x Ton)

onstdy —

Py, xT,

on on

n = Tiidle * Tsidle * Twork

NOTE Criteria for active mode efficiency will need to be developed to account for condputer performanced, power

and engrgy consumed to run the workload.

5.7

Approyed meters shall include the following attributes:

True RMS watt meter specification

An[ available current crest factor of 3 or more at its rated range value. For meters that do
nol specify the crest factor, the analyser shall be capable of measuring an amperagqg spike
of [at least three times the maximum current measured during any 1 s sample pf the
megasurement.

A bound on the current range of 10 mA or less:.

A minimum frequency response of 3,0 kHz or less.

Report true RMS power (W) and at least two of the following measurement units:
e | voltage,

e | current, and

e | power factor (PF).

The ppwer measuring instrument shall be capable of meeting the requirements of 5.8 when

measyring the following:

e |DC,
e | AC withma\frequency from 10 Hz to 2 000 Hz.

If the powerymeter contains a bandwidth limiting filter, it should be capable of being takpn out

of the /measurement circuit.

The following attributes in addition to those above should be considered: the meter shall be
able to be calibrated by a standard traceable to International System of Units. The analyser
shall have been calibrated within the past year.

If the meter is used in an automated setup, it shall have an interface that allows its
measurements to be read by the SPEC PTDaemon (see Bibliography). The reading rate
supported by the analyzer shall be at least one set of measurements per second, where a
set is defined as Watts and at least two of the following readings: Volts, Amperes and power
factor. The data averaging interval of the analyser shall be either 1 time (preferred) or 2
times the reading interval. "Data averaging interval" is defined as the time period over which
all samples captured by the high-speed sampling electronics of the analyser are averaged
to provide the measurement set.

It is also desirable for measurement instruments to be able to average power accurately over
any user selected time interval (this is usually done with an internal math calculation dividing
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accumulated energy by time within the meter, which is the most accurate approach). As an
alternative, the measurement instrument shall be capable of integrating energy over any user
selected time interval with an energy resolution of less than or equal to 0,1 mWh and integrating
time displayed with a resolution of 1 s or less.

5.8 True RMS watt meter accuracy

Measurements of power of 0,5 W or greater shall be made with an accuracy of 2 % or better at
the 95 % confidence level. Measurements of power of less than 0,5 W shall be made with an
accuracy of 0,01 W or better at the 95 % confidence level. A further requirement of the power
measurement instrument shall have a resolution of:

— 0,01 W or better for power measurements of 10 W or less;
— 0,1 W or better for power measurements of greater than 10 W up to 100 W; and
— 1,0 W or better for power measurements of greater than 100 W.

All poyer figures shall be in watts and rounded to the second decimal place.|For loads greater
than or equal to 10 W, three significant figures shall be reported.

For loads with a calculated effective maximum current ratio (MCR), asydescribed below, of more
than 5§, the uncertainty is adjusted using the following equation:

CFR = FCF
MCF

If the [calculated value of CFR is less than 1,0¢then the value of CFR used in subsequent
calculations shall be taken to be 1,0.

MCR = ﬁ
PF

where

— th¢ PCF is the measured peak current drawn by the product divided by the measured RMS
cufrent drawn by the product;

— th¢ PF is a characteristic of the power consumed by the product. It is the ratio |of the
megasured real power to the measured apparent power.

a) Permitted uncértainty for values of MCR <10

For measured\power values of greater than or equal to 1,0 W, the maximum permitted relative
uncerfainty introduced by the power measurement equipment, shall be equal to or lesp than
2 % of the measured power value at the 95 % confidence level.

For measured power values of less than 1,0 W, the maximum permitted absolute uncertainty
introduced by the power measurement equipment, U, shall be equal to or less than 0,02 W

at the 95 % confidence level.

ma’

b) Permitted uncertainty for values of MCR >10

The value of Upce shall be determined using the following equation:

Upe = 0,02 x [1+ (0,08 x {MCR-10})]

where U, is the maximum permitted relative uncertainty for cases where the MCR > 10.
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For measured power values of greater than or equal to 1,0 W, the maximum permitted relative
uncertainty introduced by the power measurement equipment shall be equal to or less than Upc

at the 95 % confidence level.

For measured power values of less than 1,0 W, the permitted absolute uncertainty shall be the

greater of U,,; (0,02 W) or Upc when expressed as an absolute uncertainty in

w (UpC x measured value) at the 95 % confidence level.

For ease in making the measurements, it is recommended that the power measuring instrument
detects, indicates, signals and records any "out of range" conditions.

NOTE Although a specification for the power meter in terms of allowable crest factor is not included.hdre, it is
importapt that the peak current of the measured waveform does not exceed the permitted measurable, 'peak|current
for the fange selected, otherwise the uncertainty requirements above will not be achieved.

For poducts connected to more than one phase, the power measuring insttument shall be
capabje of measuring the total power of all phases connected.

Wherg the power is measured using the accumulated energy method(see 5.3.3) the calculated
power|measurement uncertainty shall meet the above requirementsy

5.9 |Ambient light meter specification

If the EUT supports an automatic display luminance contfel and cannot be disabled for te;Tsting,
then the EUT shall be tested in an environment that\meets the ambient light requirgments
define(d in 5.4.

A meter used to measure the ambient light conditions shall measure illumination and shall meet
the requirements listed in Table 3.

Table 3 — Ambient light meter specifications

Resolution Accuracy

10 Lux +5%

5.10 |Reporting of results

The fgllowing minimum information shall be reported. The format is an example format onlly; the
user df this document may use any format of choice.

1. EUT| description

Manufactdrer

EUT code / Model number

EUT Type:
Notebook computer I Desktop computer I Integrated desktop computer I
Operating System: Windows I Mac 0S 0 Chrome [I Other

Operating system version details:
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For notebook computers:

Battery pack removed during test Yes [ No [ If no then:

Fully charged battery pack used Yes [

2. EUT category (only required if a TEC result is recorded)

Category (include the date extension):

List any TEC adders applied:

3. Resyults

All boxes shall be completed if a TEC result is recorded.

Power mode Recorded average Watts (P)

Off mode (P,,)

Sleep mode (P.,)

Sleep mode
(PsleepWoL)

Long idle (£%,4.)

Short'idle (P y,.)

Active mode (P, )*

*If applicable
TEC (o Wol):

TEC (with WoL):

TEC agderallowances (if applicable)

Maijority profile used Yes [ No 0

If No — description of profile used:
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4. Test conditions

Sample size tested:

Name/model of meter used:

Supply voltage (V):

Supply frequency (Hz)

THD (voltage) (%):

Ambie

nt temperature (°C):

IEC 62623:2022 © IEC 2022

Relatie humidity (%):

Ambie

nt light (Lux):

5. Decjaration

Name:

Positign in company:

Signed:

Date:
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Annex A
(informative)

Overview of profile methodology

Profiles are an important concept in this document and the approach taken is to focus on a
single (majority) profile for measuring TEC versus supporting multiple profiles. This annex
outlines the reasons for this approach, and other approaches explored in the development of

this document.

The cpmputeri i 68— very
depenident on how nh, this
only d ed by
a catggory) can then be used in many ways (defined by a profile) that will resultsin different
TEC

For example, a computer "C1" is being purchased by users "U1" and "U2"°U1 works in g large

entergrise and primarily uses a suite of office applications over an office-day (typically five days
per wegek and allowing for holidays). He will get a TEC value of T1. U2 uses the same computer

at home for Internet access and email with family members andgets a different TEC va

lue of

T2. THe values of T1 and T2 are different, yet were generated by,the same computer. Both TEC

resultg are correct, but as this example demonstrates, the TEC value is influenced bas
the usfage profile.

ed on

Therefore when trying to get an accurate value of TEC, it is important to not only ndte the

categpry of the computer, but to also describe the profile of how it is used.

Creatihg a standard which produces multiple,. FJEC estimates for a single computer is conf

using,

and oyerly complicated. Therefore the appftoach taken by this document is to focus the TEC

value pn a single profile which represents@ "typical" user and to base the profile attributes
Tsieep| Tiidie Tsidler Twork) @round this single typical profile called the majority profile.

For thijs document, a typical ptefile is defined as a profile that represents how a majg
users jJuse a computer. Consider the user base as a bell curve where the majority of use

(Tots.

rity of
rs fall

within|the majority profilesand the other minority profiles fall outside this range, as sh¢wn in

Figurd A.1.
.é A Bell curve
= O
2
8 £
£ A
/ \\

Majority profile \

Minority profiles Minority profiles

\ ¢/

-

Profiles

Figure A.1 — Example of a typical profile

IEC
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Statistical data for profiles is readily available to determine a majority profile (and the minority
profiles). This document focuses on the majority profile and creates duty cycle attributes
based on that profile to generate the TEC values. It is recognized that users of computers who
do not match the majority profile will experience different TEC 4,5 values based on their usage

of the computer, however the methodology makes a compromise to reduce the complexity and
use of TEC such that a majority of users will experience accurate TEC y¢imateq Values based on

their "majority usage".

A similar approach has been taken in other industries such as estimating kilometres per litre for
automobiles. Here there are two profiles of usage (highway and city driving) that are used to
describe the eff|C|ency of cars gIobaIIy But th|s represents how a majorlty of users would use

mot f v { ] . The
majority of users WI|| experience fuel mileage close to the estlmates but for a minority of users
the mileage will vary.
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Annex B
(informative)

Majority profile

The first edition of IEC 62623 provided a majority profile based on a previous enterprise

profile

study conducted in 2010 by the ECMA-383 workgroup. In 2019 the US Environmental Protection
Agency (EPA) reported at one of its ENERGY STAR stakeholder meetings the outcome of an

extensive mode weightings study. The result was a change to the mode weightings

in the

version 8.0 Computers specification for Desktops and a proposed change for Notebooks for

version 9.0.

The
acrosg multiple manufacturers, product types, user profiles including enterprise and resi
and agross different geographical areas/regions. Similarly, for Notebooks the EPA"had re
1,2 mfllion individual data points with an equivalent variety and breadth\as report
Desktpps.

The aglditional data enabled the EPA to separate long and short idle from sleep power
and also allowing a further refinement of the non-active power-mode values. The sg
breadih of the data set provided justification that these duty cycle-attributes are represe
of aggregate current behaviour of deployed desktops operating within enterprise and resi
environments.

Duty cycle attributes of a profile are defined in 4/3.1. The use of the majority prdg
recommended in 4.3.2. The recommended majority.profile for use with this document is
h enterprise and residential users and is documented in Table B.1.

Table B.1 — Duty cycle attributes for the enterprise and residential
majority profile duty cycle study

Desktop computer Notebook computer

Ty 15 % 10 %

T ORT,

sleep sleepWolL 45 % 60 %

Tidte 10 % 10 %

T

sidle

30 % 20 %

This results<nsthe following TEC equations for typical enterprise and residential majority f

PA had received over 700 000 individual desktop and integrated desktop data |points

ential
ceived
bd for

mode
ale of
tative
ential

file is
based

rofile:

Desktbo-FEE— PPN VI AV PN VN
P TEVestimated = ©:70 # Woff & 19 70 T Iglggp © 39 70 T Iiglg = TU 70 T Igidle * OY

Notebook TEC,gimated = 8:76 X (Poft X 10 % + Pgjaep * 60 % + Pjige X 10 % + Pgigi 20

o);

%).
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Annex C
(informative)

Method for conducting a profile study

General

If the majority profile is not used with this document, the user should ensure that the profile
used has been created through a profile study.

C.2

A maj
profile

A stat
aroun

record
and T|
sampl

The s§
fit with
Twork
shoulq

compld

— thd

— the
— thd

The p
includ

The e

compld
active

Profile study example

study is performed around "enterprise users" as the majority profile.

stically significant number of computers are instrumented to gather utilisation data

i how the computers are used. The duty cycle attributes T\, Tgjeep, and 7,
ed. This study is performed for a minimum of one year. The-average value of Ty,
bn are then reported as part of the study along with the, sample time and num

£S.

bcond stage of the study requires computers to-belinstrumented and used by use
in the study profile to measure their on power.and capture on utilisation (7};qje> Tsid

. While this sample of computers cannot be.as'large as the first sample (cost reasq

be a large enough sample to draw a.fiumber of conclusions with a mix of di
ters from different client computer catégories:

and T,

average Tjiqie- T wor

sidle
PAPR;
profile TEC error.

k_katios for this given profile;

ofile study should provide a description and attributes of the computers used in the
ng how the data was\collected and calculated.

ter (P /Psiqie) @and then the PAPR is calculated by taking the average of all of the p
power.ratios.

brity of client users of computers consist of enterprise (for example, office) userq, so a

based
Lo are

T

sleep
pber of

s that
je @and

ns), it
ferent

study

ample in Table~€.1 illustrates some data from a profile study and shows eight computers
with measured Ajjgie, Psiqie @nd Py,. The product active power ratio is calculated for

each
roduct
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Table C.1 - Profile study 1

Measurement NB1 NB2 NB3 DT1 DT2 DT3 DT4 DT5
P s 1 1 1 1,6 1,6 1,6 1,6 1,6
PSleep 1,5 1,5 1,5 2,8 2,8 2,8 2,8 2,8
Pidie 22,7 19,3 22 39,3 55 120,9 210,5 168,1
Pgidle 32,8 28,2 28,1 39,3 55 120,9 210,5 168,1
P, 34 28,7 30,3 40 56,5 122,8 227,3 168,7
Produpt-active power 103 102 108 102 103 102 108 1
ratio
PAPR 1,04

NB = Notebook computer

DT = Pesktop computer

The pfoduct active power ratio was a good way of representing the~computer's active [power
and shows how much higher it is than when the product is in a shortlidle state. Becauseflthis is
a ratiq, it allows various products with different absolute power values to be examined together
(noticg the ratios for desktops which are in the 100 W range ‘can be combined with nofebook
ratios which are in the 20 W to 30 W range).

The PAPR is then used as an attribute to describe whatthe active workload should lopk like
(if nedded). In the case of this profile, the active workload is very close to the short idle [power
measyrement.

Additipnally the profile study needs to provide.duty cycle attributes for the profile. This ¢an be
done in two parts, the first to determine th&‘duty cycle attributes of off, sleep and on modes
for thg computer (To¢, Tgjeep and Top), atd the second to determine the components of the on

mode [duty cycles (T}igie: Tsidie @Nd. Tyork)s @s listed in Table C.2.

Table C.2 — Profile study, duty cycles

Measurement NB1 NB2 NB3 DT1 DT2 DT3 DT4 DTS5
Tite 1.6% |46% 3% |00% |00% |00% [00% |0p%
Tgigie 159% [199% |11,2% [372% [213% |267% [63% |3¢5%
T ook 12,6 % 5,5 % 17,5 % 2,8 % 18,7 % 13,3 % 33,7 % 3p %
NB DT
Profilg T4 25% 0,0 %
Profile Ty, 15,7 % 25,6 %
Profile T, 11,9 % 14,4 %
NB = Notebook computer
DT = Desktop computer
With this data, the TEC,y,5 and TEC_timateq Values can then be calculated. The TEC_ 4 is

calculated by using the P, for the average on power, while the TEC 4 nateq IS Calculated using
the measured Pjgie: Psidier Tidler Tsidler Twork @nNd using Pg;q e @s an approximation of the P,
power. This is summarized in Table C.3.
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Table C.3 - Profile study, TEC,.¢,5 and TEC  4timateq Calculations

Measurement NB1 NB2 NB3 DT1 DT2 DT3 DT4 DT5
TEC, qua 96,0 82,1 86,3 149,1 206,9 | 439,2 | 8054 | 600,1
TEC, imated 90,7 78,8 79,2 146,6 | 201,7 | 432,6 | 7465 | 598,0
Product TEC error 56% |40% |83% |16% [|25% [15% |73% |04%
PAPR 3,9 %

NB = Notebook computer

DT = Desktop computer

An example of TEC 4 @nd TEC sgtimateq Calculations are shown below for the NBA-data:
TECactuaI = 8,76 x (Toff X Pogs + Tsleep X Psleep + (Tlidle+TsidIe+Twork) X Pon)

TEC,diual = 8,76 x (60 % x 1 W + 10 % x 1,5 W + (2,5 % +15,7 % +11,9 %) x 34 W)

TEC = 96,2 KWh

adtual
The TEC,.tual i calculated by using the measured Py ‘which is the average power [of the

compyter measured over the time for which the computer was on (hence the weighting|factor
was the sum of all of the active weightings: T;q1etTsidie @9 Twork)-

TEC.dtimateq Us€s the measured Tj;4,e and, Fg;qie With the appropriate weighting factofs, but

then substituting Pg;q, Which is staticallyomeasured, with the P, value:

TECcdtimated = 8,76 * (Togs * Poft ¥ Tsieep * Psieep * Thidle * Plidie T (Tsidie* Twork) * Psidi)

TEC =876 x(60% x TW+10 % x1,5W+ 25 % x22,7W+

egtimated ~

(15,7 % + 11,9 %) x 32;8'W)

TEC = 90,8"KWh

egtimated ~

To understand how the estimated value (which does not require the testing of an Jactual
worklgad) jimpacts the product TEC error the following calculation is used:

[TECactuaI - TECestimated] / (TECactual)

(96,2 — 90,8)/96,2 = 5,6 % error

NOTE 1 The mode weightings used in the above TEC.stimated Calculations were based on previous profile study and
does not reflect the updated PC duty cycle (mode weightings) in the standard, based on most recent profile study
(Table B.1)

These same calculations are done for all of the products, and then the product TEC error is
averaged to give the profile TEC error of 3,9 %.
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In this case the profile study would recommend that for this profile the TEC does not require an
active workload and all submitted TEC values for this profile can be estimated using the short
idle TEC estimation.

For the case where the profile study showed a much higher profile TEC error, then the active
workload would have to be created to allow the P, attribute to be measured. The active

workload would have to be created from code fragments represented by the profile usages,
but would also guarantee that the PAPR is within 15 % of the PAWR, as shown in 5.6.4:

- PAPR = P, /Pgiqie
- PAWR =P, 1 /Psidie

- 15|% > |(PAPR - PAWR)|/PAPR (absolute values).
or

- 15|/% > TEC - TECestimated /TECactuaI

actual
where
TECgtual = 8,76 % (Post X Toff + Psleep x Isteep * Plidie * Tiidle * PsidieX Tsidie * Pwork * Twork)

TEC dtimated = 8:76 X (Posr X Togr + Psieep * Tsieep * Plidie * Tiidle # Fsidie * (Tsidie * Twork))
resulting in the following formula to qualify the Energy Study for the need of an active workload:

- 15|% > (Pwork x Twork - Psidle x Twork)/(Poff x Toff X Psleep x Tsleep + Plidle x Tlldle +
Ps dle * Tsidle + Pwork X Twork)
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Annex D
(informative)

Sample TEC calculations

General

This annex will go through two TEC calculation examples: notebook computers and desktop
computers.

D.2

An example notebook computer has a configuration as follows:

For th
resulty

The m

Noteb

and fil

Noteb

theref

6 g
14
32

integrated graphics controller.

'“e: 1,68W

Notebook computer example

ore CPU;
1in (35,8 cm) display;
Gbytes of memory;

s given notebook computer example the tests outlined-in Clause 5 are performed a
are summarized below:

= 0,30 W
e = 1,68 W
dle = 6,94 W

ajority profile dictates the use, 6f the TEC formulae:

bok TEC = 8,76 x (POff x 10% + Psleep x 60% + Psidle x 20% 4'_P|id|e x 10%

estimated ~

ing in the measured values:

bok TEC =8,76 x (0,3 x 10% + 1,68x 60% + 6,94 x 20% + 1,68 x 10%);

eStimated ~

pre,

Notebook TEC stimated = 22,72 kWh/Year.

nd the

This TECstimateq Value may require the addition of one or more TEC adders associated with
the category, resulting in a final TEC value.

In this case the user of the specification would determine if the TEC value passed or failed
depending on the value of the calculated limit:

Pa
Fa

ss: 22,72 kWh < [TEC Limit + 2*x]
il: 22,72 kWh > [TEC Limit + 2*x]
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D.3

Desktop computer example

A desktop computer, for example a notebook computer, has a configuration as follows:

— 3 core CPU;
— 4 Gbytes of memory;

— integrated graphics controller.

The user then takes the desktop computer and performs the tests outlined in Clause 5 and
summarizes the results below:

PJ  =038W
Psleep = 1,64 W
PS dle = 21 ,26 W
The majority profile dictates the use of the TEC formulae:
Deskt DD TECestimated = 8,76 X (Poff x 15% + Psleep x 45% + Psidle x 30% + PIidIe X 10%)
and filling in the measured values:
Desktop TEC gtimated = 8,76 % (0,38 x 15% + 1,64 x45% + 21,26 x 30% + 20,23 x 10%);
therefpre,
Desktop TECiimated = 80,56 kWh/Yean
This TIECstimateq Value may reqaire the addition of one or more TEC adders associate
the category, resulting in a final TEC value.
Pass: 80,56 kWh <§TEC Limit + 2(x + y)]

Fajl: 80,56 kWh 5 [TEC Limit + 2(x +y)].

d with
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Annex E
(informative)

Power measurement methodology

E.1 General

This annex follows current procedures outlined in CENELEC standard EN 50564:2011. It
includes power measurement methods for unstable, cyclic or limited duration modes. These
methods are intended to improve the repeatability and reproducibility of measurement results,
particlilarly for low power measurements.

Within| this standard, power consumption should be determined by:

— sampling method: by the use of an instrument to record power measuréments at regular
intervals throughout the measurement period (see E.2). Sampling is the'preferred method
of [Imeasurement for all modes and product types under this standard. For modes |where
power varies in a cyclic fashion or is unstable, or for limited duratienimodes, sampling is the
only measurement method which should be used under this standard, or;

— average reading method: where the power value is stable“and the mode is stahle, by
averaging the instrument power readings over a specified period or, alternativgly by
regording the energy consumption over a specified period)and dividing by the time (see E.3
forl details of when this method is valid), or;

— direct meter reading method: where the power value is stable and the mode is stable, by
re¢ording the instrument power reading (see E.4.for details of when this method is valid).

NOTE |Determination of average power from accumulatéd energy over a time period is equivalent to av¢raging.
Energy|accumulators are more common than functionsite, average power over an operator specified period.

E.2 |Sampling method

This method should be used where the power is cyclic, or unstable, or the mode is of limited
duratipn. It also provides the fastest test method when the mode is stable. However, it mgy also
be used for all modes and is_the recommended approach for all measurements undeér this
standard. It should be used-if there is any doubt regarding the behaviour of the product or
stabilify of the mode.

Conngct the product.to the power supply and power measuring instrument. Select the pfoduct
mode [to be measwured (this could require a sequence of operations, including waiting for the
produ¢t to automatically enter the desired mode) and commence recording the power. Power
readings, togéther with other key parameters such as voltage and current, should be regorded
at eqL1aI intervals of not more than 1 s for the minimum period specified.

Data collection at equal intervals of 0,25 s or faster is recommended for loads that are unsteady
or where there are any regular or irregular power fluctuations.

Where the power consumption within a mode is not cyclic, the average power is assessed as
follows:

The product should be energized for not less than 15 min; this is the total period.

Any data from the first one third of the total period is always discarded. Data recorded in the
second two thirds of the total period is used to determine stability.

Establishment of stability depends on the average power recorded in the second two thirds of
the total period. For input powers less than or equal to 1 W, stability is established when a
linear regression through all power readings for the second two thirds of the total period has a


https://iecnorm.com/api/?name=e13e155055969e86fe25efdbda01f370

IEC 62623:2022 © |IEC 2022 -41 -

slope of less than 10 mW/h. For input powers of more than 1 W, stability is established when a
linear regression through all power readings for the second two thirds of the total period has a
slope of less than 1 % of the measured input power per hour.

Where a total period of 15 min does not result in the above stability criteria being satisfied, the
total period is continuously extended until the relevant criteria above is achieved (in the second
two thirds of the total period).

Once stability is achieved, the result is taken to be the average power consumed during the
second two thirds of the total period.

NOTE ([Tf stability cannot be achieved within a total period of 3 h, the raw data is assessed {0 see whether there is
any perjodic or cyclic pattern present.

Wherg the power consumption within a mode is cyclic (i.e. a regular sequence of power |states
that o¢cur over several minutes or hours), the average power over a minimum of four complete
cycleg is assessed as follows:

— Thle product should be energized for an initial operation period of notfless than 10 min. Data
dufing this period is not to be used to assess the power consumption of the product.

— The product is then energized for a time sufficient to encompass’two comparison pgriods,
wHere each period should include not less than two cycles@nd have a duration of n¢t less
than 10 min (comparison periods contain the same number‘of cycles).

— Cdlculate the average power for each comparison period:
— Cdlculate the mid-point in time of each comparisonyperiod in hours.

— Stability is established where the power difference between the two comparison periods
divided by the time difference of the mid points of the comparison periods has a slppe of
legs than:

e | 10 mW/h, for products where the input powers is less than or equal to 1 W, or;

¢ | 1 % of the measured input powerper hour, for products where the input powers is dreater
than 1 W.

Wherg the above stability criteria is not satisfied, additional cycles are added equally to each
compa@rison period until the relevant criteria above is achieved.

Once ptability is achieyed;' the power is determined as the average of all readings from both
comparison periods.

Wherg cycles are-not stable or are irregular, sufficient data should be measured to adequately
charagterise the)power consumption of the mode (a minimum of 10 cycles is recommended).

In all gases'it is recommended that power for the period where data is recorded be repregented
in granhinnl formm tn nccict in tha nnI-t\lf\“(\ll-\rv\nnl- Toy H

and stability period.

f P=AVARVY] min narind Avalis Antiarn n ablllty

o ar o
oty vwar i P POt Ty ot pattCT o

E.3 Average reading method

This method should not be used for cyclic loads or limited duration modes.

NOTE A shorter measurement period is possible using the sampling method (see E.2).

Connect the product to the power supply and power measuring instrument. Select the mode to
be measured (this may require a sequence of operations and it could be necessary to wait for
the product to automatically enter the desired mode) and monitor the power. After the product
has been allowed to stabilize for at least 30 min, assess the stability of two adjacent
measurement periods. The average power over the measurement periods is determined using
either the average power or accumulated energy methods as follows:
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Select two comparison periods, each made up of not less than 10 min duration (periods should
be approximately the same duration), noting the start time and duration of each period.

Determine the average power for each comparison period.

Stability is established where the power difference between the two comparison periods divided
by the time difference of the mid points of the comparison periods has a slope of less than:
e 10 mW/h, for products where the input powers is less than or equal to 1 W, or;

e 1 % of the measured input power per hour, for products where the input powers is greater
than 1 W.

Wherg the above stability criteria is not satisfied, longer periods of approximately equaldyration
are added until the relevant criteria above is achieved.

Once |stability is achieved, the power is determined as the average of readihgs fronm both
comparison periods.

Wherg stability cannot be achieved with comparison periods of 30)min duration each, the
sampl|ng method in E.2 should be used.

There|are two approaches:

e Average power approach: where the power measuringinstrument can record a true aJyerage
power over an operator selected period, the period selected should not be less than 1|0 min.

e Accumulated energy approach: where the powermeasuring instrument can measure g¢nergy
over an operator selected period, the period selected should not be less than 10 mip. The
integrating period should be such that thetotal recorded value for energy and time ig more
than 200 times the resolution of the meter for energy and time. Determine the average [power
by|dividing the measured energy by.the‘time for the monitoring period.

To engure consistent units, it is recomimended that watt-hours and hours be used above, {o give
watts.

If an imstrument has a time reselution of approximately 1 s, then a minimum of 200 s (3,3 min)
is required for integration ©on such an instrument.

If an jnstrument has_an energy resolution of approximately 0,1 mWh, then a minimum of
20 mWh is required\for the accumulation of energy on such an instrument (at a load of|0,1 W
this wpuld take-approximately 12 min, at 1 W this would take 1,2 min). Note that both the time
and e(Tergy resolution requirements should be satisfied by the reading, as well as the minimum
recording period specified above (10 min).

E.4 Direct meter reading method

The direct meter reading method should only be used where the mode does not change and
the power reading displayed on the measuring instrument is stable. This method should not be
used for verification purposes. Any result using the methods specified in E.2 or E.3 should take
precedence over results using this method in the case of a dispute.

NOTE 1 A shorter measurement period is possible using the sampling method (see E.2).

Power consumption using the direct reading method is assessed as follows:

Connect the product to be tested to the power supply and measuring instrument, and select the
mode to be measured.
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Allow the product to operate for at least 30 min. If the power appears to be stable, take a power
measurement reading from the instrument. If the reading still appears to be varying the 30 min
period is extended until stability appears to have occurred.

After a period of not less than 10 min, take an additional power measurement reading and note
the time between the power measurement readings in hours.

The result is the average of the two readings, providing that the difference in power between
the two readings divided by the time interval between readings is less than:

e 10 mW/h, for products where the input powers is less than or equal to 1 W, or;

e 1 % of the measured input power per hour, for products where the input powers is\dreater
than 1 W.

Wherg the relevant criterion above is not met the direct meter reading method‘should hot be
used.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ORDINATEURS DE BUREAU ET ORDINATEURS PORTABLES -
MESURAGE DE LA CONSOMMATION D'ENERGIE

AVANT-PROPOS

1) La Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation composée
de Ulloclllb:c dco UUIII;tU’O c’:cutlutcuhll;quco ||at;u||au1\ (CUIII;téO IIat;UIIGUI\ dc :Y:EC’. L’:EC d pPuUul \.bjet de
favdriser la coopération internationale pour toutes les questions de normalisation dans les domaines de
I'élelctricité et de I'électronique. A cet effet, 'IlEC — entre autres activités — publie des Normes internat|onales,
des|Spécifications techniques, des Rapports techniques, des Spécifications accessibles au publigPAS) et des
Guigles (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études, aux
travpux desquels tout Comité national intéressé par le sujet traité peut participer.! LeS organ|sations
intefnationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent également aux
travpux. L'IEC collabore étroitement avec |'Organisation Internationale de Normalisation (ISO), selon des
conglitions fixées par accord entre les deux organisations.

2) Les|décisions ou accords officiels de I'lEC concernant les questions techniques repfésentent, dans la mejsure du
possible, un accord international sur les sujets étudiés, étant donné que les Comités’nationaux de I'lEC intgressés
son{ représentés dans chaque comité d’études.

3) Les|Publications de I'lEC se présentent sous la forme de recommandations internationales et sont @gréées
conlme telles par les Comités nationaux de I'lEC. Tous les efforts raisonnables sont entrepris afin qye I'lEC
s'asjsure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsgable de
I'événtuelle mauvaise utilisation ou interprétation qui en est faite par un quelconque utilisateur final.

4) Danfs le but d'encourager I'uniformité internationale, les Comités/nationaux de I'l[EC s'engagent, dans foute la
megure possible, a appliquer de fagon transparente les Publications de I'l[EC dans leurs publications nationales
et rggionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationfles ou
régipnales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

5) L’IEC elle-méme ne fournit aucune attestation descenformité. Des organismes de certification indépgndants
fourpissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux mardues de
conformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de cert|fication
indgpendants.

=]

6) Toup les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publicatign.

7) Aucline responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
y cdmpris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de I'lEC,
pouf tout préjudice causé en cas de' dommages corporels et matériels, ou de tout autre dommage de quelque
natyre que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les dg§penses
décpulant de la publication du de I'utilisation de cette Publication de I'lEC ou de toute autre Publication de I'lEC,
ou du crédit qui lui est ageorde.

8) L'atfention est attirée(surles références normatives citées dans cette publication. L'utilisation de publ|cations
référencées est obligatoire pour une application correcte de la présente publication.

9) L’atiention est attirée sur le fait que certains des éléments du présent document de I'lEC peuvent faire I'pbjet de
droifs de brevet)L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de brevets.

L'IEC p2623)a été établie par le domaine technique 19: Aspects liés a I'environnement et a
I'énergiedes systémes et équipements multimédias, du comité d'études 100 de I'lEC: Sy
etéqu - d d P ra d d 2l ayaya' aya" Ve - raY |

Cette seconde édition annule et remplace la premiére édition parue en 2012. Cette édition
constitue une révision technique.

La premiére édition de la présente norme a été établie sur la base de 'ECMA-383.

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

a) des termes et définitions ont été ajoutés, et les descriptions relatives aux termes attente
courte et attente longue ont été modifiées;

b) le montage d'essai a été modifié pour les ordinateurs portables dont le bloc de batteries ne
peut pas étre retiré pour les essais;
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c) la procédure de classification issue de 'ECMA-389 a été supprimée;

d) le profil majoritaire a été remplacé par une nouvelle étude des cycles de service; de
nouveaux attributs de cycle de service ont été ajoutés pour les ordinateurs de bureau et les
ordinateurs portables destinés a une application domestique et d'entreprise;

e) les références a la spécification et a la méthodologie d'essai ENERGY STAR V5 ont été
supprimées.
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INTRODUCTION

Le présent document donne les définitions relatives aux modes d'économie d'énergie ainsi que
des recommandations d'économie d'énergie générales pour les concepteurs d'ordinateurs de
bureau et d'ordinateurs portables, en définissant une méthodologie de mesurage de la
consommation d'énergie d'un produit et en fournissant des attributs de classification clés qui
permettent de comparer la consommation d'énergie de produits analogues.

Le présent document a été établi sur la base de 'ECMA-383 et compléte les recommandations
fournies dans I'lEC 62075.
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ORDINATEURS DE BUREAU ET ORDINATEURS PORTABLES -
MESURAGE DE LA CONSOMMATION D'ENERGIE

1 Domaine d'application

Le présent document traite des produits informatiques personnels. Il s'applique aux ordinateurs

de bureau et aux ordinateurs portables définis en 4.1, qui sont commercialisés en tant que
produits finaux et appelés ci-apres matériel 2 l'essai (FI T, Equipment Linder Tnef) ouproduit.

Le prgsent document spécifie:

— ung procédure d'essai pour mesurer la consommation de puissance et/ou d'énergig dans
chacun des modes d'alimentation de I'EUT;

— dep formules pour calculer la consommation d'énergie type (TEC, Typical Hnergy
Cdnsumption) sur une période donnée (annuellement en général);

— le profil majoritaire a utiliser avec le présent document pour convértir la puissance moyenne
en|énergie dans les formules de TEC;

— un|format prédéfini pour la présentation des résultats.

Le présent document n'établit aucun critére de réussite/d'&chec pour les EUT. Ces critérgs sont
définig par les utilisateurs des résultats d'essai.

2 Reférences normatives

Le prgsent document ne contient aucune référence normative.

3 Teérmes, définitions et abréviations
Pour Ies besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO [et I'lEC tiennent &jour des bases de données terminologiques destinées a étre ut|lisées
en nomalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/
e ISD Online-browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1 Termes et définitions

3.1.1

charge de travail active

grandeur simulée d'une activité de production ou d'exploitation accomplie par I'EUT,
représentée dans les attributs P, (voir 4.2.12) et T, (voir 3.1.11.6) de I'équation de la

TEC (voir 5.6)

3.1.2

catégorie

classification au sein d'un type de produit, établie en fonction des caractéristiques du produit
et des composants installés

3.1.3
cycle de service
divisions du temps qu'utilise I'EUT dans chacun de ses modes d'alimentation
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Note 1 a I'article: Un cycle de service est exprimé sous forme d'un pourcentage ramené a 1.

3.1.4

utilisation d'énergie

énergie utilisée par un produit, qui est mesurée a partir du réseau d'alimentation électrique sur
une période donnée

Note 1 a I'article: L'énergie est mesurée en kilowattheures.

3.1.5
alimentation externe
EPS
matérietcontenudansumeenceimte physique distimcteextérieure au bottierdetordimateyr, qui
conveftit la tension délivrée par le réseau d'alimentation électrique en tension(s) contihue(s)
inférigure(s) pour alimenter 'ordinateur

Note 1 [a I'article: L'abréviation "EPS" est dérivée du terme anglais développé correspondant "externa| power
supply”

Note 2 p I'article: L'EPS est parfois appelée bloc d'alimentation secteur.

Note 3 p l'article: La Bibliographie comporte une référence a un document (ExternallPower Supply Efficiency Test
Method) qui présente les procédures d'essai pour mesurer le rendement des EPS.

3.1.6
alimentation interne
IPS
compgsant contenu dans le boftier de I'ordinateur et congu pour convertir la tension altefnative
délivree par le réseau d'alimentation électrique en tension(s) continue(s) plus basse(s) dans le
but d'alimenter I'ordinateur

Note 1 @ l'article: L'abréviation "IPS" est dérivée du terme anglais développé correspondant "internal power supply".

Note 2 | l'article: La Bibliographie comporte uné’référence a un document (Generalized Internal Power| Supply
Efficienpy Test Protocol) qui présente les procédures d'essai pour mesurer le rendement des IPS.

3.1.7
résea local

réseal local d'entreprise
LAN
réseay d'ordinateurs situé-dans un domaine privé et géographiquement limité

[SOURCE: IEC 60080, 732-01-04]

Note 1 B l'article:\_L'abréviation "LAN" est dérivée du terme anglais développé correspondant "local area network".

Note 2 |a Jarticle: A I'heure actuelle, les deux technologies couramment utilisées dans les ordinateurs sont
I'lEEE §02:3Ethernet ou le LAN cablé et I'lEEE 802.11 WiFi ou le LAN sans fil.

3.1.8

fabricant

organisme responsable de la conception, de I'élaboration et de la production d'un produit en
vue de sa mise sur le marché, que ces opérations soient effectuées par cet organisme lui-méme
ou pour son compte

3.1.9

consommation d'énergie type

TEC

nombre qui représente la consommation d'énergie d'un ordinateur et qui permet de comparer
la performance énergétique d'ordinateurs analogues. Ce nombre reflete I'énergie type
consommeée par un EUT pour un profil donné lorsqu'il est en fonctionnement normal sur une
période représentative
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Note 1 a Il'article: L'abréviation "TEC" est dérivée du terme anglais développé correspondant "typical energy
consumption”.

Note 2 a l'article: Pour les ordinateurs de bureau et les ordinateurs portables, le principal critéere de I'approche de
TEC est une valeur d'utilisation d'énergie annuelle type mesurée en kilowattheures (kWh), qui repose sur les
niveaux moyens de puissance mesurés en mode fonctionnel et qui est mise a I'échelle selon un cycle de service
type estimé qui représente une utilisation annualisée pour un profil donné.

3.1.10
consommation d'énergie réelle

TEC mesurée a l'aide de P

Note 1 a l'article: La consommation d'énergie réelle est notée TEC_ . .

3.1.11
attribyuts de cycle de service
pourc¢ntage de temps qu'utilise I'EUT dans chacun de ses modes d'alimentatioh

Note 1 p l'article: Des exemples d'attributs de cycle de service sont définis en 3.1.12.1.2 3/1.12.7.

3.1.11[1
comppsante arrét du cycle de service

Tost
pourc¢ntage de temps pendant lequel I'EUT est en mode arrét

3.1.11[.2
comppsante sommeil du cycle de service

Tsleep et TsleepWoL

pourc¢ntage de temps pendant lequel I'EUT est en.modes sommeil

3.1.11[.3
comppsantes marche du cycle de service

TO n

pourc¢ntage de temps pendant lequeDI'EUT est en mode marche

T

sidle + T

Note 1 p l'article: Le cycle de service I, est égal a la somme T, lidle-

work +
3.1.11.4

comppsante attente courte du cycle de service

T,

sidle
pourc¢ntage de temps pendant lequel I'EUT est en mode attente courte

3.1.11[.5
comppsante attente longue du cycle de service

Tiqie
pourcentage de temps pendant lequel TEUT est en mode attente fongue

3.1.11.6
composante basse puissance alternative du cycle de service

Talpm

pourcentage de temps pendant lequel I'EUT est en mode basse alimentation alternative

3.1.11.7
composante active du cycle de service
T,

work
pourcentage de temps pendant lequel I'EUT est en mode actif (travail)
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3.1.12
utilisateur des résultats d'essai
entité qui utilise les résultats d'essai pour répondre a ses besoins

Note 1 a l'article: Les détenteurs d'accords volontaires, les organismes de régulation, les entreprises privées, etc.
sont des exemples d'une telle.

3.1.13

wake on LAN

WolL

fonctionnalité qui permet a un ordinateur de se réveiller ou d'entrer dans un état actif lorsqu'il
regoit une demande de réveil du réseau par Ethernet

Note 1 p l'article: L'abréviation "WoL" est dérivée du terme anglais développé correspondant "wake on LAN".

3.1.141s

processeur graphique
GPU
circuit|intégré distinct de I'unité centrale de traitement (UCT), dont la fonction est d'accélgrer le
rendu|d'un contenu 2D et/ou 3D a des fins d'affichage

Note 1 p l'article: Le processeur graphique peut étre associé a une unité centrale de traitement (UCT), sur|a carte
systéme de l'ordinateur ou a un autre emplacement afin de décharger les capacités d'affichage de I'UCT.

Note 2 g I'article: L'abréviation "GPU" est dérivée du terme anglais développé correspondant "graphics prpcessor
unit".

3.11

carte graphique discréte
processeur graphique (GPU) qui doit contenir unesinterface de gestionnaire de mémoire(locale
et ung mémoire spécifique a la carte graphiquedocale

carte graphique intégrée
solutign graphique qui ne comportespas de carte graphique discréte

carte graphique commutable
fonctignnalité qui permet.de désactiver la carte graphique discréte, lorsque celle-ci n'gst pas
exigég, afin d'utiliser 1a carte graphique intégrée

Note 1 fa I'article: Cette® fonctionnalité permet aux GPU intégrés de puissance et capacité inférieures dfassurer
I'affichgge graphique‘tersque le dispositif fonctionne sur batterie ou lorsque les graphiques de sortie ne sont pas trop
rieures

débit auquel les données peuvent étre lues ou stockées dans la mémoire systéme d'un
ordinateur

Note 1 a I'article: La bande passante de mémoire systéme est mesurée en gigabits par seconde (Gbits/s).
3.2 Abréviations
Pour les besoins du présent document, les abréviations suivantes s'appliquent.

ACPI (Advanced Configuration and Power Interface de configuration et d'alimentation
Interface) avancée

NOTE 1 La spécification ACPI est disponible a I'adresse: http://www.uefi.org/acpi/specs
ALPM (Alternative Low Power Mode) Mode basse alimentation alternative
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CF (Crest Factor)

CFR (Crest Factor Ratio)
UCT

DVI (Digital Visual Interface)
EPS (External Power Supply)
EUT (Equipment Under Test)
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Facteur de créte

Rapport de facteur de créte
Unité centrale de traitement
Interface visuelle numérique
Alimentation externe
Matériel a I'essai

2022

NOTE 2 Egalement appelé produit dans la présente norme et parfois appelé unité a I'essai (UUT, Unit Under

Test) dans d'autres spécifications.

FB_BW (Frame Buffer Bandwidth)

Bande passante du tampon de trames

GPU|(Graphic Processing Unit)

HDD|(Hard Disk Drive)
HDMJ®! (High Definition Multimedia
Interface)

IPS (Internal Power Supply)
LAN
LPM
MCR
OS (Pperating System)

PAPR (Profile Active Power Ratio)
PAWR (Profile Active Workload Ratio)
PCF
PF (Power Factor)
RAM
efficgce
TEC
THD
ASI
VGA
WolL

Local Area Network)
(Low Power Mode)
(Maximum Current Ratio)

Product Crest Factor)

(Random Access Memory)

Typical Energy Consumption)
(Total Harmonic Distortion)

(Video Graphics Array)

4 Spécifications relatives a I'EUT

4.1 D ription rdin r

Processeur graphique
Disque dur
Interface multimédia haute définition

Alimentation interne

Réseau local

Mode basse alimentation

Rapport de courant/maximal
Systéme d'exploitation

Rapport deypuissance active du profil
Rapport'de charge de travail active du proffi
Facteur de créte du produit

Facteur de puissance

Mémoire a accés direct ou mémoire vive
valeur efficace

Consommation d'énergie type

Taux de distorsion harmonique
Alimentation sans interruption

Carte vidéographique

Wake on LAN

4.1.1 Ordinateur de bureau

Un ordinateur de bureau est un ordinateur dont l'unité centrale est destinée a étre installée a
un emplacement permanent, souvent sur un bureau ou sur le sol. Les ordinateurs de bureau
ne sont pas congus pour étre portables; ils comportent un écran, un clavier et une souris
externes. Les ordinateurs de bureau sont congus pour une vaste gamme d'applications

domestiques et de bureau.

T HDMI® et HDMI® (High-Definition Multimedia Interface) sont des marques déposées de HDMI Licensing
Administrator, Inc. 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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4.1.2 Ordinateur portable

Un ordinateur portable est un ordinateur congu de fagon spécifique pour étre portable et destiné
a étre utilisé pendant des périodes prolongées avec ou sans connexion directe a un réseau
d'alimentation en courant alternatif. Les ordinateurs portables comportent un écran intégré et
peuvent fonctionner sur une batterie intégrée. En outre, la plupart des ordinateurs portables
utilisent une EPS — ou bloc d'alimentation secteur — et possédent un clavier mécanique non
amovible (équipé de touches) ainsi qu'un dispositif de pointage. Les ordinateurs portables sont
généralement congus pour fournir des fonctionnalités analogues a celles des ordinateurs de
bureau, notamment I'exécution de logiciels qui proposent des fonctionnalités analogues a celles
utilisées sur les ordinateurs de bureau. Pour les besoins du présent document, les stations
d'accueil sont considérées comme étant des accessoires et il convient donc de considérer
qu'ellds ne Tont pas partie de TEUT.

4.1.3 Ordinateur portable deux-en-un

Ordinateur qui ressemble a un ordinateur portable classique rabattable, mais\qui possgde un
écran [amovible qui peut étre utilisé comme une ardoise/tablette indépendante lorsque gelui-ci
est dftaché de l'ordinateur. Les parties clavier et écran du produit doivent étre livréeg sous
forme|d'une unité intégrée. Les ordinateurs portables deux-en-un sopfconsidérés comne des
ordinateurs portables dans le reste de la présente norme et ne sent donc pas désignés de
maniéfe explicite.

4.1.4 Ordinateur portable a plusieurs écrans

Ordinateur qui ressemble a un ordinateur portable classique rabattable, mais qui posséde un
écran [secondaire avec fonction tactile et/ou stylet quirpeut étre utilisé comme un clavierJtactile
a la place d'un clavier mécanique classique. Ces produits sont considérés comme étanpt des
ordinateurs portables dans le cadre de la présente horme.

4.1.5 Ardoise/tablette

Dispositif informatique congu pour étre portable et qui respecte I'ensemble des cfitéres
suivarts:

a) il [comporte un écran intégré dont la diagonale est comprise entre 6,5 poudes et
1714 pouces;

b) il ne comporte pas de.clavier physique intégré dans sa configuration d'usine;

c) il gomporte un écran-tactile dont il est tributaire (clavier en option);

d) il germet de se.connecter a des réseaux sans fil (WiFi, 3G, etc.) dont il est tributaire; et

e) il [comprend® une batterie interne rechargeable qui constitue sa principale gource
d'glimentation (la connexion au réseau d'alimentation est destinée a la recharge|de la
balterie et non a I'alimentation électrique principale du dispositif).

41 O epls 4+ P A Y 4
. -6 vTuliriaitcul puriavic toutl=ciruftl

Dispositif informatique congu pour procurer une portabilité limitée et qui respecte I'ensemble
des critéres suivants:

a) il comporte un écran intégré dont la diagonale est supérieure ou égale a 17,4 pouces;

b) aucun clavier n'est intégré a son boitier dans sa configuration d'usine;

c) il comporte un écran tactile dont il est tributaire (clavier en option);

d) il permet de se connecter a des réseaux sans fil (WiFi, 3G, etc.); et

e) il possede une batterie interne, mais qui est principalement destinée a étre connectée au
réseau d'alimentation en courant alternatif.
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4.1.7 Ordinateur de bureau intégré

Un ordinateur de bureau intégré est un ordinateur de bureau dans lequel I'ordinateur et I'écran
fonctionnent comme une seule unité et qui est raccordé au réseau d'alimentation en courant
alternatif par un cable d'alimentation unique. Les ordinateurs de bureau intégrés peuvent se
présenter sous deux formes:

— un produit dans lequel I'écran et I'ordinateur sont physiquement réunis dans une seule unité;
ou

— un produit conditionné comme un seul produit dans lequel I'écran est séparé, mais qui est
relié au chassis principal par un cordon d'alimentation en courant continu, ou l'ordinateur et
|'écran sont x alimenté r une alimentation uni

Les ofdinateurs de bureau intégrés constituent un sous-ensemble des ordinateurs.de ureau
et sopt généralement congus pour fournir des fonctionnalités analogues a‘ccellep des
ordinateurs de bureau.

NOTE 1 Un ordinateur de bureau intégré peut également étre appelé ordinateur tout-en-un.
4.2 |Modes d'alimentation
421 Mode arrét

Le mofde arrét est le mode d'alimentation minimal qui ne peutpas étre désactivé (influendé) par
l'utilisateur et qui peut persister pendant une durée indéfifie lorsque I'EUT est connegté au
réseal d'alimentation électrique et qu'il est utilisé conformément aux instructions du fabrILicant.
Pour Ies produits qui relévent des normes ACPI, le mode arrét se référe a I'état S5 au niveau
systéme ACPI.

NOTE {1 Certains reglements internationaux font également référence a ce mode sous I'appellation mode dg veille.

4.2.2 | Py

P.ss représente la puissance moyenng,mesurée en mode arrét.

4.2.3 Mode sommeil

Le mpde sommeil est «le- mode basse alimentation dans lequel I'EUT peut passer
automjatiquement aprés-~une période d'inactivité ou par une sélection manuelle. Un EUT avec
fonctign de sommeil peut se réveiller rapidement en réponse a des connexions réseau oy a des
dispoditifs d'interface™ utilisateur; le réveil correspond a l'intervalle de temps enjfre le
déclenchement diun événement de réveil et la restitution d'un écran lisible. Pour les produits
qui relevent déesynormes ACPI, le mode sommeil se réféere le plus couramment a I'état|S3 au
niveay systéme ACPI (suspension de la RAM). Lorsque I'EUT est soumis a l'essai et fjue la
fonctign WolL est désactivée a I'état de sommeil, ce mode est appelé mode sommeil. Lgrsque
I'EUT Estsoumis a I'essai et que la fonction WoL est activée a I'état de sommeil, ce mode est
appelé mode sommeil WolL.

NOTE 1 Les modes sommeil basse alimentation autres que I'état ACPI S3 peuvent étre pris en charge.

424 P

sleep
Pgieep représente la puissance moyenne mesurée en mode sommeil lorsque la fonction Wol

est désactivée.

4.2.5 PsleepWoL

Psleepwol représente la puissance moyenne mesurée en mode sommeil lorsque la fonction WoL
est activée.
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4.2.6 Mode basse alimentation alternative

Mode basse alimentation dans lequel I'ordinateur passe automatiquement aprés une période
d'inactivité ou par une sélection manuelle; ce mode est défini par la désactivation de I'écran et
le passage de l'ordinateur dans un état de fonctionnalité réduite. Un ordinateur en mode basse
alimentation alternative doit répondre immédiatement aux connexions réseau ou aux dispositifs
d'interface utilisateur.

427 P

alpm

P4pm représente la puissance moyenne mesurée en mode basse alimentation alternative.

4.2.8 Mode marche

Le mgde marche représente le mode dans lequel se trouve I'EUT lorsqu'il n'est\pas en|mode
sommgeil ou en mode arrét. Le mode marche comporte plusieurs sous-modes:.le‘mode 3ttente
longug, le mode attente courte et le mode actif (travail).

429 )| P

on

P, représente la puissance moyenne mesurée en mode marche(

4.2.100 Modes d'attente
4.2.10.1 Généralités

Les mlodes d'attente désignent les modes, ou le systéme d'exploitation et les autres lopiciels
sont cpbmplétement chargés, un profil utilisateur.est créé, le produit n'est pas en mode sgmmeil
ou en|mode basse alimentation alternative et©U I'activité est limitée aux applications d¢ base
que I produit lance par défaut. Les modes d'attente sont définis selon deux types: lelmode
attentg courte (voir 4.2.10.2) et le mode attente longue (voir 4.2.10.4).

4.2.10.2 Mode attente courte

En m¢de attente courte, I'égran de I'EUT est allumé et les fonctionnalités de gestion de
I'alimgntation du mode attente-longue sont désactivées (par exemple, le disque dur toyrne et
I'EUT phe peut pas passer en mode sommeil ou en mode basse alimentation alternative)| Cette
conditjon doit étre inférieure ou égale a 5 min aprés les événements suivants:
— aupune action_de {'utilisateur n'est enregistrée; ou

— démarrage-dd systéme d'exploitation; ou

— apreés avoir accompli une charge de travail active; ou

— apresdasortie du mode sommeil ou du mode basse alimentation alternative.

42103 P

sidle

Pgiqie représente la puissance moyenne mesurée en mode attente courte.

4.2.10.4 Mode attente longue

En mode attente longue, I'écran de I'EUT passe a I'état basse alimentation, ou le contenu de
I'écran ne peut pas étre observé (le rétroéclairage est désactivé), mais ou I'EUT reste en mode
travail (état ACPI G0/S0). Si les fonctions de gestion de I'alimentation sont activées dans la
configuration d'usine, celles-ci doivent étre activées avant d'évaluer I'attente longue (par
exemple, I'écran est a I'état basse alimentation, le disque dur peut avoir arrété de tourner),
mais I'EUT ne peut pas passer en mode sommeil ou en mode basse alimentation alternative.
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Cette condition doit étre comprise entre 15 min et 20 min aprés les événements suivants:

— aucune action de l'utilisateur n'est enregistrée; ou

- de
- ap
— ap
4.2.10

Pjigie T

marrage du systéme d'exploitation; ou
rés avoir accompli une charge de travail active; ou

rés la sortie du mode sommeil ou du mode basse alimentation alternative.

S Pigie

eprésente la puissance moyenne mesurée en mode attente longue.

4.2.11

Le mo
a:

- un

— un

Ce mqg
une nj

4.2.12

P

work

4.3
431

Un profil est une combinaison d'attributs de cycle de service et d'un cas d'utilisation

(par e

NOTE 1

4.3.2

Le profil majoritairerest le profil d'utilisateurs d'ordinateurs de bureau et d'ordinateurs por

le plug

Avec
fournit

Mode actif (travail)

e action antérieure ou simultanée de I'utilisateur; ou

e instruction antérieure ou simultanée sur le réseau.

de inclut le traitement actif, la recherche de données sur up-dispositif de stockage

Pwork

eprésente la puissance moyenne mesurée ennmode actif.

Attributs de profil
Profil

kemple, utilisateurs dans unlbureau, utilisateurs domestiques, joueurs).

Pour plus d'informations, sur’les profils, se reporter a I'Annexe A, I'Annexe B et I'Annexe C.

Profil majoritaire

courant.

a présente norme, il convient d'utiliser le profil majoritaire décrit a I'Annexe B. G
les attributs de cycle de service et I'erreur de TEC de profil utilisée pour déte
ion"de TEC 3 utiliseren 5.6

I'équa

de actif est le mode, ou I'EUT accomplit un travail demandé par I'utilisateur‘en réponse

, dans

émoire ou un cache, en attendant une nouvelle action .04 une action simultanée de
l'utilis@teur; avant de passer dans I'un des modes basse alimentation.

donné

tables

elle-ci
‘miner

4.3.3

Profil minoritaire

Les profils minoritaires représentent les profils d'utilisateurs d'ordinateurs de bureau et
d'ordinateurs portables les moins courants, qui ne sont pas représentés dans le profil
majoritaire. Par exemple, les joueurs intensifs constituent un profil trés spécifique, mais

représ

4.3.4

entent un trés faible pourcentage des utilisateurs d'ordinateurs.

Etude de profil

Une étude de profil est une étude effectuée pour créer un nouveau profil selon la présente

norme

. En plus des données justificatives, I'étude doit permettre d'établir:

— l'ensemble des attributs de cycle de service;
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— le PAPR (voir 4.3.6);

— l'erreur de TEC de profil (voir 4.3.9);

— le PAWR (voir 4.3.7).

Toutes les données doivent é&tre déterminées a partir d'un nombre d'échantillons

statistiquement significatif et représentatif de la population d'utilisateurs dans son ensemble.
L'Annexe C fournit des recommandations pour réaliser une étude de profil.

4.3.5 Rapport de puissance active du produit

Le rapport de puissance active du produit est le rapport P, /P4, OU la puissance moyenne

divisée par la puissance d'attente courte pour un produit donné dans le cadre d'une_étdde de
profil.

4.3.6 PAPR

Le PAPR est la moyenne de tous les rapports de puissance active du produit’enregistrés dans
une éfude de profil.

4.3.7 PAWR

Le PAWR est le rapport moyen P, /Pgiqie Mesuré sur les produits de I'étude de profil; il germet

de déterminer si la charge de travail active reflete correctement les résultats de I'étyde de
profil (au niveau du PAWR).

4.3.8 Erreur de TEC de produit
L'erreyur de TEC de produit est le calcul du pouréentage d'erreur utilisé dans une étude d¢ profil

pour gvaluer la quantité d'erreurs existante pour un produit donné lorsque la TEC est mgsurée
en forjction de la TEC estimée en remplagant la puissance P, mesurée par la puigsance

statiqye mesurée en mode "attente coufte”.

4.3.9 Erreur de TEC de profil

L'erreyur de TEC de profil est lamoyenne de I'erreur de TEC de produit dans une étude de|profil.

4.4 |Attributs de classification
4.41 Généralités

Les paragraphes suivants présentent quelques exemples d'attributs de classification.

4.4.2 Coeurs

L'attribut cceurs est le nombre de cceurs UCT physiques présents dans I'EUT.

4.4.3 Score d'extensibilité (ES)
Le score d'extensibilité (ES) est le résultat d'un calcul qui vise a estimer la capacité

d'alimentation d'un ordinateur en fonction de sa consommation d'énergie, si chaque interface
présente dans le systéme a été exploitée a la tension et au courant maximaux prévus.

4.4.4 Score de performance

Le score de performance est I'un des attributs de classification et est une mesure de:

(nombre de coeurs UCT x fréquence d'horloge UCT (GHz), ou le nombre de cceurs et la
fréquence d'horloge représentent respectivement le nombre de cceurs UCT physiques et la
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fréquence de coeur maximale de I'enveloppe thermique (TDP, Thermal Design Power) (et non
la fréquence turbo).

4.4.5

Fonction graphique

La fonction graphique est classée en fonction de la bande passante du tampon de trames.

4.4.6

Additionneurs de TEC

Un additionneur de TEC est une marge de puissance exprimée en kilowattheures par année
qui, lorsqu'elle est ajoutée ou configurée dans I'EUT, augmente sa TEC d'une certaine valeur.

Des e

emples neuvent inclure:
L L

— ung carte graphique discréte, la mémoire y compris la bande passante de mémoire systéme,

leq

dispositifs réseau, les dispositifs d'E/S, la capacité d'alimentation, etc.;

— lorgque l'ordinateur est équipé d'un ou de plusieurs écrans intégrés, chaque|/écran dqit étre

cohsidéré comme un additionneur.

5 Procédure et conditions d'essai, classification, formules'de TEC,
spécifications des appareils de mesurage et compte-rendu des résultatg

5.1

La pr
d'éner

L'utilis
I'écha

['utiligateur des résultats d'essai.

5.2
L'EUT

Il conV
les es
étre d
éclairg
autom

a) L'B
ing

Généralités

pcédure suivante doit étre utilisée pour mesurerla consommation de puissance ou
gie de I'EUT.

ateur de la présente norme doit mesurerwn-échantillon de I'EUT. Les dimensigns de
ntillon doivent étre appropriées pour démontrer la conformité aux exigences établies par

Montage d'essai

et les conditions d'essai doivent étre définis comme ci-dessous.

ient de désactiver la commande de réglage automatique de la luminance d'affichagg pour
5ais. Si la commande de réglage automatique de la luminance d'affichage ne pelt pas
ésactivée pour Jles*essais, positionner une source lumineuse de telle sorte|qu'un
ment d'au moins~300 lux pénétre directement dans le capteur de commande de reglage
atique de la luminance d'affichage.

UT doit~€tre configuré conformément aux instructions fournies avec le produif (sauf
icationcontraire dans cette procédure d'essai) avec l'ensemble des accessoires

mgtériels” et des logiciels livrés par défaut. L'EUT doit également étre configyré en

ap

bliguant les exigences suivantes pour I'ensemble des essais:

1)

2)

3)

Les ordinateurs de bureau et les ordinateurs de bureau intégrés livrés sans dispositif
d'entrée doivent étre configurés avec un dispositif d'entrée recommandé par le fabricant
(par exemple, souris et/ou clavier). Aucun autre périphérique externe ne doit étre
connecté.

Les ordinateurs de bureau doivent étre configurés avec un écran externe (la
consommation d'énergie de I'écran externe n'est pas incluse dans le calcul de TEC).

Préparation des écrans externes pour les ordinateurs de bureau:
i) Afficher la priorité des connexions:

a) Sil'EUT posséde un port qui prend en charge les cartes graphiques commutables
capables d'effectuer une commutation automatique, utiliser ce port.

b) Si un GPU discret est installé, connecter celui-ci sauf si I'exigence a) de cette
liste est remplie.
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