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Table 1: Tier 1 Energy Efficiency Requirements
Product Type Tier 1 Requirements
Standby (Off Mode): = 2.0 W

Sleep Mode: = 4.0W

Idle State:
Desktops, Integrated Computers, Category A: = 50.0W
Desktop-Derived Servers and Gaming Category B: = 65.0W
Cansoles Category C:=3950W

Note: Dasktop-derived servers (as defined
in section 1. F) are exempt from the Sieep
level above,

Standby (Off Mode): = 1.0'W

Sleep Mode: = 1.7W

Motebooks and Tablets Idle State:
Category A: = 14.0W
Category B: = 22.0W

TEC Power (Przc):
=035 * [Pans + (2 HDDs # 5)] W

Note: Where P, is the maximum
power drawn by the system as fested
per the tast procedure in Section 4 of
Appendix A, and #HDD is the number of
installed hard drives in the system.

Workstations

Table 2: Tier 1 Capability Adder for Sleep and Standby
Capability Additional Power Allowance
Wake On LAMN (WOL) + 0.7 W for Sleep
+ 0.7 W for Standby

Qualifying Computers with Power Management Capabilities: The following requirements should
be followed when determining whether models should be qualified with or without WOL:

Standby: Computers should be tested and reported as shipped for Standby. Models that will be
shipped with WOL enabled for Standly should be tested with WOL enabled and will qualify uzging
the exira allowance for Standby found in Table 2 above. Likewise, products shipped with WOL
disabled for Standby must be tested with WOL disabled and must meet the baseline requirement
for Standby found in Table 1.

Sleep: Computers should be tested and reported as shipped for Sleep. Models =old through
enterprize channels, as defined in the Tier 1 Power Management Reguiremenis (Section 3.4.3),
shall be tested, qualified, and shipped WOL enabled. Products going directly to consumers
through normal retail channels are not required to be shipped with WOL enabled from Slesp, and
may ke tested, qualified, and shipped with WOL either enabled or disabled. Those models sold
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both through enterprise channels and directly to congumers must test and meet both the levels
with and without WOL.

Systems where any additional management services are, at the customer's reguest, pre-provisioned
by the manufacturer, do not need to test the systems with these functions in an active state providing
the function is not actually activated until there is specific action by the end user (i.e_ manufacturer
should test in pre-provisioned state and does not have to consider the power use after full provisioning
QoCurs on site).

(3) Power Management Requirements

Shipment Requirement: Products must be shipped with the display’s Sleep mode =et to activate
within 13 minutes of user inactivity. All products, except for desktop-derived servers which are exempt
from this requirement, must be shipped with a Sleep mode which is zet to activate within 30 minutes of
uger inactivity. Products may have more than one low power made but these proposed criteria
address Sleep mode as defined in thiz specification. Computers shall reduce the speed of any active
1 Gb/s Ethernet network links when transitioning to Sleep or Standby.

All computers, regardless of distribution channel, ghall have the akility to enable and disable WOL for
Sleep mode. Systems shipped through enterprise channels must have Wake On LAN {(WOL) enabled
fram the Sleep mode when operating on ac power (i.e. notebooks may awtomatically dizabls WOL
when operating on their portable power sources). For the purpose of this specification, “enterprise
channels” are defined as sales channels normally used by large and medium-sized business,
government organizations, and educational institfutions, with the intent of identifying machines that will
be used in managed client/server envirenments. For all computers with WOL enabled any directed
packet filters shall be enabled and s2t to an industry standard default configuration. Until one {or
more} standards are agreed upon, pariners are asked to provide their direct packet filter configurations
to EPA for publication on the Website to stimulate dizcussion and development of standard
configuraticns. Systems in which the Sleep mode maintains full network connectivity, providing the
zame fully connectad network state found in 1die, can be considered to meet the WOL enabling
reguirement and may gualify using the corresponding WOL capability adder.

All machines shipped to enterprise customers shall be capable of both remote and scheduled wake
events from Sleep mode. Manufacturers shall ensure, where the manufacturer has contral {i.e.,
configured through hardwars gettings rather than software gettings), that these settings can be
managed centrally, as the client wishes, with tools provided by the manufacturer,

User Information Requirement: In order fo ensure that purchasersfusers are properly informed on
the benefits of power management, the manufacturer will include with each computer, one of the
following:

+ Information on EMERGY STAR and the benefits of powsr management in either a hard copy or
electrenic copy of the user manual. This information should be near the front of the user guide; or

+ A package or box insert on ENERGY STAR and the benefits of power managemeant.

Either option must at least include the following information:

+  Motice that the computer has beesn shipped enabled for power management and what the time

settings are;, and
+ How to properly wake the computer from Sleep mode;

(B) Tier 2 Requirements - Effective January 1, 2009

(1a) Tier 2 Energy Efficiency Performance Metric. All computers will be required to meet the
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qualification. If the initial unit tested meets the maximum power level for Idle but falls within 10%
of that level, one additional unit of the same maodel with an identical configuration must also be
tested. Manufacturers shall report Idle values for both units. To qualify ag ENERGY STAR, both
units must meet the maximum Idle level for that product category. MNote: Thig additonal testing is
only requirad for ldle qualification — only one unit is reguired o be tested for Sleep and Standby.
The following example further ilusirates this approach:

Category A deskiops must meet an ldie level of S0 watis or less, making 45 Waits the 10%
thresheld for additicnal testing. The following scenarice could then occur when testing a
madel for qualification:

+ [ the first unit is measured at 44 watts, no more testing is needad and the model gualifies (£4
watls ig 12% more efficient than the specification and ig thersfore “outside” the 10%
threshaold ).

* [ the first unit is measured at 45 watts, no more testing is needed and the model gualifies (£5
watts iz exactly 10% more efficient than the specification).

* [ the first unit is measured at 47 watts, then an additional unit must be tested to determine
gualification (47 Watts s only 6% more efficient than the specification and is “within” the 10%
threshaold ).

* [ the two unitz are then tested at £7 and 31 watts, the model does not gualify as ENERGY
STaR—even though the average is 49 walts— because one of the values (51) exceeds the
ENERGY STAR specification.

+ [ the two units are then tested at £7 and 49 watts, the model does gualify as ENERGY STAR
because both values meet the ENERGY STAR specification of 50 watls.

B. Meodels Capable of Operating at Multiple Voltage/Frequency Combinations: Manufacturers shall
test their products based on the markst(s) in which the models will b2 sold and promoted as
EMERGY STAR qualified. EPA and its ENERGY STAR Counftry Partners have agreed ugen a
table with three voltageffrequency combinations for testing purposes. Please refer to the Test
Conditions in the Test Procedure {Appendix A) for details regarding international
voltageifrequency combinations for each market

For products that are sold as ENERGY STAR in multiple international markets and, therefore,
rated at muliiple input voltages, the manufacturer must test at and report the reguired power
consumption or efficiency valuss at all relevant voltageffrequency combinations. For example, a
manufacturer that is shipping the same model to the United States and Europe must measurs,
meet the specification, and report test values at both 115 Volte/80 Hz and 230 Yolts/S0 Hz in order
to qualify the model as ENERGY STAR in both markets. If a mode! qualifies as ENERGY STAR
at only one voltage/frequency combinaficn (g.g., 115 Voltz/60 Hz), then it may only be qualified
and promoted az ENERGY STAR in those regions that support the tested voltage/frequency
combination (e.g., Morth America and Taiwan).

Table 3: Test Procedures for Measuring Operatienal Modes

Specification

Require " Test Protocol Source

Standby (OFf Mode),
Slesp Mode, ldie State
and Maximum Power

ENERGY STAR Computer

Test Method (Version £.0) Appendix A
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Power Supply

IFS: Internal Power Supply
Efficiency Protocol IPS: wnw.efficientpowersupolies. org

Efficiency EPS:ENERGY STAR Test EP'S: www.energystar.gow/powersupplies

Method for External Power
Supgplies

. Qualifying Families of Productz: Models that are unchanged or that differ only in finish from those

=old in & previous year may remain gualified without the submizsion of new test data assuming the
specification remains unchanged. If a product model is offered in the market in multiple
configurations or styles, as a product “family” or senes, the partner may report and qualify the
product under a =ingle model number, as long az all of the models within that family or series
meet either of the following requirsments:

Computers that are built on the same platform and are identical in every respect except for
houszing and color may be qualified through submission of test data for a single, representative
madel.

If & product medsel is offered in the market in multiple configurations, the pariner may report
and qualify the product under a single model number that represents the highest power
configuration available in the family, rather than reporting each and every individual model in
the family. In this case, the highest configuration would consist of: the highest power
processor, the maximum memory configuration, the highest power GPU, efc. For desktop
systems which meet the definition for multiple desktop categories (as defined in section 3.A.2)
depending on the specific configuration, manufacturers will have to submit the highest power
configuration for each category under which they would ke the system to qualify. For
example, a system that could be configured either as a Category A or a Category B desktop
would require a submittal of the highest power configuration for both categones in order to
qualify az EMERGY STAR. If & product could be configurad to meet all three categornes, it
would then have o submit data for the highest power configuration in all categories.
Manufacturers will be held accountable for any efficiency claims made about all other models
in the family, including those not tested or for which data was not reported.
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Bijlage 2 Energy Star Program Requirements
for Computer Monitors

Energy Star Program Requirements for Computer Monitors (version 4.0), Eligibility Criteria,
sections 3 (‘Energy-Efficiency Specifications for Qualifying Products’) and 4 (‘Test Methodology’)

3) Energy-Efficiency Specifications for Qualifying Products: Only those products listed in Section 2
that meet the following criteria may qualify as ENERGY STAR. Effective dates for Tiers 1 and 2 are
provided in Section & of this specification.

Widescreen Models: Widescreen (e.g., 16:9, 15:9, etc.) models are eligible to eam the ENERGY
STAR, provided that they meet EPA's energy-efficiency requirements. There are no separate
specifications for widescreen models and as such, they must comply with Sections 3.4 and 3.B,
below. For Tier 2, future revisions or clarifications for widescreen models will be evaluated and
considered, when adequate energy consumption data is readily available to EPA.

A On Modeid clive Power

1. Tier 1- To qualify as EMERGY STAR, computer monitor madels must not exceed the following
maximum active power consumption equation: v = 38X + 30. ¥ is expressed in watts and
rounded up to the nearest whole number and X iz the number of megapixels in decimal form
(e.g., 1,920,000 pixels = 1.92 megapixelz). For example, the maximum power consumption for
a computer monitor with 1800 x 1440 resclution, or 2,582 000 pixels, would be: 38(2.592) +
30 =128.49 or 125 watts when rounded up. Under this metric, maximum allowed power
consumption for computer monitors with various standard resclutions iz provided below in
Table 1.

2. Tier 2: To qualify as EMERGY STAR, computer monitor models must not exceed the following
maximum sctive power consumption equation: If X < 1 megapixel, then ¥ = 23; if X = 1
megapixel, then ¥ = 28X Y iz expressed in watts and rounded up to the nearest whole
number and X is the number of megapixels in decimal form {e.g., 1,520,000 pixels = 1.92
megapixelg). For example, the maximum power consumption for a computer monitor with
1024 x 768 resolution {or .78 megapixelz) would be ¥ = 23 watts and for a computer moniter
with 1600 x 1200 resclution would be 28(1.92) = 53.76 or 54 watts when rounded up.

Table 1: Sample Tier 1 On Mode Maximum Power Levels

Resclution Total Pixels Maximum Power Use for Tier 1
540 x 430 307 200 42 watts
800 x 500 430,000 45 watts

1024 x 768 786432 60 watts

1280 x 768 953,040 68 watis
1250 x 1024 1,310,720 B0 watis
1600 x 1024 1,638,400 53 watis
1600 x 1200 1,920,000 102 watts
1920 x 1200 2,304 000 118 watts
1800 x 1440 2,992 000 1258 watts
2048 x 1440 2,945 120 1432 watts
2048 x 1538 3,145,728 150 watts

To qualify a computer monitor as ENERGY STAR, it must be tested according o the protoco
outlined in Saction 4, Test Methodology.

B. Sleep and Off Modes

1. Tiers 1 and 2: Maximum power consumption levels for Sleep and Off Modes are provided in
Table 2 below. Computer monitors capable of multiple Sleep Modes (i.e., Sleep and Deep
Sleep) shall meet the Sleep Mode reguirement below in all such modes. For example, under
Tier 1, a computer meonitor tested at 7 watts in Sleep and 3 watts in Deep Sleep would not
qualify because one of the Sleep Modes sxceeds 4 watts.
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2. Sleep Mode Exception: Computer monitors that have the capability to proceed automatically
from On ModefActive Power to an Off Mode/Standby Power of 2 watts or less in Tier 1 and 1
watt or less in Tier 2 comply with these energy consumption requirements. The computer
monitor's Off Mode/Standby Powsr must be activated within 30 minutes of user inactivity or as
otherwise defined in future versions of the Computer Agreement (issued after current Version
3.0). Upon resumption of user activity (e.g., user moves the mouse or presses a key on the
keyboard), the computer monitor must retum o full operational capability. In other words, a
Sleep Mode is not necessary if the computer moniter can proceed from On ModelActive
Power to Off Mode/Standby Power and meet the ENERGY STAR reguirements in the Off
ModeiStandly Power.

Table 2: Energy-Efficiency Criteria for Sleep and Off Modes (Tiers 1 and 2)

Tier 1 Tier 2
Sleep Mode = 4 watts = 2 watls
Off Mode = 2 watts = 1 watt

3. Sleep Mode Enabling: Energy savings from the computer monitor's Sleep Mode can only be
achieved if this power-saving mode is enabled. EPA recognizes that enabling and default
fimes are driven by the computer, and as such, has outlined theze requirements in the
Computer Agreement. However, where feasible {=.g., where monitor manufacturer has a
business relationship with specific computer manufacturers or where monitor manufacturer
also sells its own computers or bundled products), monitor manufacturer should ensure that
ENERGY STAR qualified computer monitors have their Sleep Modes enabled when shipped
to the customer. Further, the computer shall activate the computer moniter's Slesp Mode
within 30 minutes of user inactivity or as otherwise defined in future versions of the Computer
Agreement {issued after current Version 3.0). If a computer moniter has the capability to
proceed automatically from On ModeiActive Power to Off Mode/Standby Power, then,
congistent with the Sleep Mode requirements, the computer monitor's Off
Mode/Standby Power must be activated within 30 minutes of user inactivity or as
otherwise defined in future versions of the Computer Agreement (issued after current
Version 3.0).

4) Test Methodology

Product Testing Set-up, Methodology, and Documentation: EPA utilizes, where possible, existing,
widely-accepted industry practices for measuring product performance and power use under normal or
typical operating conditions. The festing and measurement methods below reference published
zpecifications from the Video Electronics Standards Asscciation (VESA) Display Metrology Committee
and the International Electrotechnical Commission {IEC), and supplement those guidelines whers
necessary with methods developed in cooperation with the computer monitor industry.

Manufacturers are reguired to perform tests and self-cerify those product models that meet the
EMERGY STAR guidelines. Families of computer monitor models that are built on the same chassis
and are identical in every respect but housing and color may be qualified through submission of test
data for a single, representative model. Likewise, models that are unchanged or that differ cnly in
finizh from those sold in a previous year may remain gualified without the submission of new test data,
assuming the specification remaing unchanged.

The power requirement shall be measured from the outlet or power 2ource to the product under test.
The average frue power consumption of the computer moniter shall be measured during the On
ModelActive Power, the Sleep Mode/Low Power, and the Off Mode/Standby Power. When performing
measurements to self-certify a product model, the product being tested must initially be in the same
condition {e.g., configuration and setlings) as when shipped to the customer, unless adjustments need
to be made pursuant to instructions below.

EMERGY STAR Program Requirements for Computer Monitors (Version 4.0)
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To ensure a consistent means for measuring the powsr consumption of electronics productz, the
following protocol must be followsd, which has three main components:

Product Testing Sef-up and Condifions: Outlined below in Sections A through H are the ambient test
conditicns and measurement protocols that must be rezpected when performing power
measurements.

Product Tesfing Methodology: The actual test steps for measuring power in On Mode/lActive Power,
Sleep Mode/Low Power, and Off Mode/Standby Power are provided in Section |, below.

FProduct Testing Documeniation: Documentation requirements for submittal of qualified preduct data
to EPA are detailed in Section J, below.

This protocol ensures that outside factors do not adversely affect the test results and that the test
results can be consistently reproduced. Manufacturers may elect to uge an in-house or independent
aboratory to provide the test results. A sample of test facilities and recommended test equipment will
ke provided in the near future on the ENERGY STAR Web site at www . eneraystar.gov.

Product Testing Set-up and Conditions
A Test Conditions:

General Criteria

. Morth America: 115 {x 1%) Volts AC, 80 Hz (= 1%)
Supply Voltage®: Eurcpe: 230 (+ 1%) Volts AC, 50 Hz (+ 1%)
Australia/Mew
Zealand: 230 (x 1%) Volts AC, 50 Hz (= 1%)
Japan: 100 (£ 1% Vaolts AC, 50 Hz (= 1% W80 Hz (£ 19%)

Total Harmonic < 2% THD
Distortion (Voltage):

Ambient Temperature: 20°C £5°C
Relative Humidity: 30 - 80 %
Line Impedance: = 0.25 ohm

(Reference IEC §2201: Houszeheld Electrical Appliances — Meazurement of Standby Power, Secticns
3.2, 3.3 and VESA Flat Panel Display Measurements (FFDM) Standard 2.0, Section 301-2)

*Supply Voltage: Manufacturers shall test their computer monitors based on the market in which the
models will be sold. Manufacturers must ensure that qualifying productz marketed and sold in any
region as ENERGY STAR do not excesd the power levels declared on the Qualifying Product
Information (QP1) form {(and stored in the ENERGY STAR database) at the standard mains voltage
and frequency conditions of that region. For equipment that is sold in multiple international markets
and therefore rated at multiple input veltages, the manufacturer must test at and report all relevant
voltages and power consumption levels if it intends to register the product az ENERGY STAR in the
respective markets. For example, a manufacturer that iz shipping the same computer monitor model
to the United Siates and Eurcpe must measure and report the On, Sleep, and Off power consumption
at both 115 Veolts/50 Hz and 230 Volis/50 Hz.

B. Dark Room Cenditions: When performing light measurements, the computer monitor 2hall be
ocated in a dark room condition. The computer monitor 2creen illuminance measurement (E),
when in Off Mode/Standiy Power, must be 1.0 Lux or less. Measurements should be made at a
point perpendicular to the center of the screen using a Light Measuring Device (LMD) with the
computer monitor in Off Mode/Standby Power (Reference VESA FPDM Standard 2.0, Section
301-2F).

EMERGY STAR Program Requirements for Computer Monitors (Version 4.0)
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. Coler Controls and Peripherals: All color controls (hue, saturafion, gamma, etc.) shall be placed at
their factory default seftings. Mo extemal devices shall be connected fo any included Universal
Serial Bus (USB) hubs or portzs. Any built-in speakers, TV tuners, ete. may be placed in their
minimum power configuration, as adjustable by the user, to minimize power use not associated
with the display tself. Circuit removal or other actions not under user contral may not be taken to
minimize poWer use.

D. Power Measurement Test Conditions: CRT pixel format shall be set at the preferred pixel format
with the highest resolution that iz intended to be driven at a 75 Hz refresh rate. & VESA Discrete
Monitor Timing (DMT) or newer indusfry standard pixel format fiming must be used for the test.
The CRT monitor must be capable of meeting all ite manufacturer-stated quality specifications in
the tested format. For LCDs and other fixed pixel fechnologies, pixel format shall be =2t to the
native level. LCD refresh rate shall be set to 80 Hz, unlezs a different refresh rate is specifically
recommended by the manufacturer, in which case that rate shall be used.

E. Power Measurement Protocols: Computer monitor power consumption shall be measured in watts
with an imposed test pattern. Warm-up time shall be a minimum of a 20-minute period (Reference
VESA FPDM Standard 2.0, Section 301-20 or 305-3 for warm-up t2st). A frue RMS power meter
with a crest factor of at least five shall be uzed o measure the power use of each randomly
chosen unit at one or more, as appropriate, of the voltagefrequency combinations provided in
Section 4.4 (Reference VESA Standard: Display Specifications and Measurement Procedures,
Werzion 1.0, Revision 1.0, Section 8.1.3). Measurements shall be taken after wattage values are
stable over a three-minute period. Measurements are considered stable if the wattage reading
does not vary more than 1% over the three-minute pericd (Reference IEC £.2.1). (Manufacturers
shall ignore the input sync signal check cycle when metenng the medel in Sleep Mode/Low Power
and Off Model/Standby Power.) Manufacturers shall use calibrated measuring equipment capable
of measurements accurate fo one-tenth of a watt or better.

Borrowing from European Morm 50301 (Reference BSI 03-2001, BS EN S0301:2001, Methods of
Measurement for the Power Conzumption of Audio, Video, and Related Equipment, Annex &),
EFA has established a test procedure where the number of units required for test depends on the
test results for the first unit. For the purposes of ENERGY STAR, if a tested computer monitor
uszes at least 15% less power (i.e., greater than or equal to 15%) than the ENERGY STAR
specification in all three operating modes (On Mode/Active Power, Sleep Mode/Low Power, and
Off Mode!/Standby Power), then it only has to be tested once. However, if a tested computer
monitor iz within 15% (i.e., leas than 15%) of the ENERGY STAR specification in any of the thres
operating modes, then two more units have to be tested. None of the test values may exceed the
EMERGY STAR specification for the mode! to qualify az ENERGY STAR. All of the test results as
well as the average values (based on the three or more data points) must be reported on an
EMERGY STAR QPI form.

The following example further illustrates thiz approach:

EXAMPLE: For simplicity, assume the specification iz 100 watts or less and only applies to
one operational mode. 85 watts would represent the 15% threshold...

+  |f the first unit is measured at 80 watts, no more testing is needed and the model
gualifies (80 walts iz at least 15% more efficient than the specification and is “outside” the
15% threshaold).

+ | the first unit iz measured at 85 watts, no more testing is nesdsd and the model
qualfies (85 walls is exactly 13% more efficient than the specification).

+  |f the first unit is measured at 90 watts, then two more units must be tested to
determine gualification {30 watts is only 10% more efficient than the specification and is
‘within” the 15% threshold).

+ |f three units are tested at 90, 98, and 105 watts, the model does not qualify as
EMERGY STaAR—saven though the average is 95 watts— becausze one of the values
{105} exceeds the ENERGY STAR specification.

EMERGY S5TAR Program Requirements for Computer Monitors {Version 4.0)
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F. Luminance Test Patterns and Procedures: For CRT monitors, the technician shall initiate the
ATO1R [Alignment Target 01 Positive Made) pattern (VESA FPDOM Standard 2.0, A112-2F,
ATO1R) for screen gize and use it to g2t the computer monitor to the manufacturer's
recommended image size, which is typically slightly smaller than maximum viewabls screen size.
Then, test pattern (VESA FPOM Standard 2.0, A112-2F, SET)MK) shall be displayed that provides
eight shades of gray from full black (0 volte) to full white {07 voltz).® Input signal levels shall
conform to VESA Video Signal Standard (VS15), Version 1.0, Rev. 2.0, December 2002. The
technician shall adjust (where feasible) the computer monitor brightness control dowrward from its
maximum until the lowest black bar luminance level is just slightly vizsible (VESA FPDM Standard
2.0, Section 301-3K). The technician ghall then disglay a test pattern (VESA FPOM Standard 2.0,
£112-2H, LED) that provides & full white (0.7 volts) box that occugies 80% of the image. The
technician shall then adjust the contrast control until the white area of the screen provides at least
100 candelas per square meter of luminance, measured according to VESA FPDM Standard 2.0,
Section 302-1.

For all Fixed Pixel displays (e.g., LCDs and others), test pattem (VESA FPDOM Standard 2.0,
A112-2F, SETDK) shall be displayed that provides sight shades of gray from full black (0 volis) to
full white (0.7 volts).? Input signal levels shall conform to VESA Video Signal Standard {VSIS),
Werzion 1.0, Rev. 2.0, December 2002. With the brightness and contrast controls at maximum, the
technician shall check that, at a minimum, the white and near white gray levels can be
distinguished. If white and near white gray levels cannot be distinguished, then contrast shall be
adjusted until they can be distinguighed. The technician shall next display a test pattern (VESA
FPDM Standard 2.0, &4112-2H, L80) that provides a full white (0.7 voliz) box that cccupies 80% of
the image. The technician shall then adjust the brighiness control until the white area of the
screen provides at least 175 candelas per square meter of luminance, measured according to
WESA FRPDM Standard 2.0, Section 202-1. [If computer monitor's maximum luminance is less than
175 candelas per square meter (e.9., 150), then technician shall use the maximum luminance
{e.g., 150) and report the value to EPA with other reguired testing documentation. Similarly, if the
computer monitor's minimum luminance is greater than 175 candelas per square meter (e.g.,
2003, then technician shall uge the minimum luminance (2.g., 200) and report the value to EPA]

5. Light Measurement Protocols: When light measurements, such as illuminance and luminancs,
need to be made, a LMD shall be used with the computer monitor located in dark room conditions.
The LMD zhall be used to make measurements at the center of, and perpendicular to the
computer monitor screen (Reference VESA FPOM Standard 2.0, Appendix A115). The screen
surface area o be measurad shall cover at least 500 pixels, unless this exceeds the eguivalent of
a rectangular area with sides of lengths egual fo 10% of the vizible screen height and width (in
which case this latter limit applies). However, in no case may the lluminated arsa be smaller than
the area the LMD is measuring (Reference VESA FPDM Standard 2.0, Section 301-2H).

H. Display Set-up and Characterization: The computer monitor test sample characteristics shall be
recorded prior to the test. The following information shall be recorded at a minimum:

: Corresponding voltage values for digital only interface monitors that correspond to the brightness of the image (D to
0.7 volts) are:

0 volts (black) = a setting of O
0.1 wolts (darkest shade of gray analog) = 36 digital gray
0.7 wolts (full white analog) = 255 digital gray

Please note that future digital interface specifications may widen this rangs, but in all cases, 0 volts shall comespond
to black and the maximum value shall correspond to white, with 0.1 volis corresponding to one-seventh of the
madimum valus.
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Product DescripfonfCategory (2.g., 17-inch computer monitor
with white housing)

Display Technology (e.9.. CTRT, LCD. Plasmal)

Brand Name/Manufaciurer

Model Mumkber

Serial Mumber

Rated Voltage (VAC) and Freguency (Hz)

Viewable Diagonal Size (inches)

Aspect Ratio (eg., £:3)

Recommended Image Size (actual size tested) Width X Height

Viewing Angle (herizontal and vertical degrees)

Screen Refresh Rate (during test) (Hz)

Mumier of Pixels ag Tested (horizontal)

Mumber of Pixels as Tested (vertical)

Maximum Claimed Resolution (horizontal}

Maximum Claimed Resolution (vertical)

Analog, Digital, or Both Interfaces

Ingtrumentaticn Information (2.g., type of gignal generator)

1.

Lol

e

11.

12.

Product Testing Methodology

I.  Test Method: Following are the test steps for measuring the true power reguirements of the test
unit in On Mode/Active Power, Sleep Mode/Low Power, and Off Mode/Standby Power.
Manufacturers are required to test their computer monitors using the analog interface, except in
those cases whers one is not provided (i.e., digital interface monitors, which are defined as only
having a digital interface for purposes of this test method). For digital interface monitors, pleass
see Footnote 2 on page 9 for voltage information and then follow the test method below using a
digital signal generator.

On Mode/Active Power

Connect the test sample to the outlet or power scurce and test equipment. For computer
monitors shipped with an external power supply, the external power supply (as opposed to a
refersnce power supply) must be used in the test.

Power on all test equipment and properly adjust power source voltage and frequency.

Check for normal operation of the test unit and leave all customer adjustments st to factory
default s=ftings.

Bring the test unit intoc On ModelActive Power either by uging the remote contral device or by
uging the ONFOFF switch on the test unit cabinet. Allow the unit under test to reach operating
tfemperature (approximately 20 minutes).

Set the proper display mode. Refer to Section D, Power Meazurement Test Conditions.
Provide dark room conditiong. See Sections G, Light Measurement Protocols, and B, Dark
Foom Conditicns.

Set size and luminance. Refer to Seclion F, Luminance Test Patterns and Procedures for
CRT or Fxed Pixel displays. Once luminance ig set, dark rcom coenditions are no longer
nesded.

Either verify that the wall outlet power iz within specifications or adjust the AC powsr source
output as described in Section A (e.g., 115V # 1%, 60Hz £ 1%).

Set the power meter current range. The full-scale value selected multiplied by the crest factor
rating {Ipeak/irms) of the meter must be greater than the peak current reading from the
oscilloscope.

. Allow the readings on the power meter to stabilize and then take the true power reading in

watts from the power meter. Measurements are considered stable if the wattage reading does
not vary more than 1% over the three-minute pericd. See Section E, Power Measurement
Protocols.

Power consumption shall be recorded, as well as total pixel format (horizontal x vertical pixels
displayed), to calculate pixelsiwatt.

Fecord the test conditions and test data.

EMERGY STAR Program Regquirements for Computer Monitors {Version 4.0)
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Sleep Mode/Low Power (Power Switch On, No Video Signal)

1. At the conclusion of the On Mode/Active Power fest, initiate the computer monitor's Sleep
Mode/Low Power. The methoed of adjustment shall be documented along with the seguence of
events required to reach the Sleep ModeiLow Power. Power on all test equipment and
properly adjust operation range.

2. Allow the computer monitor o remain in Sleep Mods/Low Power until stable power readings
are measured. Meazursments are conzidered stable if the wattage reading does not vary
maore than 1% over the three-minute pericd. Manufacturers ghall ignore the input syne signal
check cycle when metering the model in Sleep Mode/Low Power.

3. Record the test conditions and test data. The measurement time shall be sufficiently long fo
measure the correct average value (i.e., not peak or instantaneous power). If the device has
different Slesp Modes that can be manually selectad, the meazurement should be taken with
the device in the most energy consumptive of those modes. If the modes are cycled through
automnatically, the measurement time should be long encugh to obtain a frue average that
includes all modes.

Off Mode/Standby Power (Power Switch Off)

1. At the conclusion of the Sleep Mode/Low Power test, initiate the computer monitor's Off
Mode/Standby Power. If only one power swifch iz provided (i.e., a soft off or a hard off}, press
that switch; if two power switches are provided ({i.e., a soft off AND a hard off), press the soft
off switch. The methed of adjustment shall be documented along with the seqguence of events
required to reach the OF Mode/Standby Power. Power on all test equipment and propery
adjust operation range.

2. Allow the computer monitor to remain in OfFf Mode/Standby Power until stable power readings
are measursd. Measurements are considered stable if the wattage reading does not vary
more than 1% over the three-minute pericd. Manufacturers shall ignore the input syne signal
check cycle when metering the model in Off Mode/Standby Power.

3. Record the test conditions and test data. The measursment time ghall be sufficiently long fo
measzurs the correct average value (i.e., not peak or instantaneous power).

Product Testing Documentation

J. Submittal of Qualified Product Data to EPA: Fartners are reguired to self-certify those product
models that meet the ENERGY STAR guidelines and report information to EPA on a QPI form.
EMERGY STAR qualifying product lists, including information about new as well as dizcontinued
madels, must be provided on an annual basis, or more frequently if desired by the manufacturer.
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Bijlage 3 Wijzigingen ten opzichte van vorige
versie

De belangrijkste wijzigingen ten opzichte van versie 1.0, datum 14 augustus 2008 zijn:

e De lay-out van het document is aangepast en de algemene teksten zijn
geactualiseerd. Er zijn geen inhoudelijke wijzigingen doorgevoerd in overige
toelichtende teksten, aandachtspunten of criteria.

e Dit document is naar aanleiding van de bespreking van Duurzaam Inkopen in de Tweede
Kamer opnieuw bezien. Dit heeft niet geleid tot inhoudelijke wijzigingen. Paragraaf 1.2 is
tekstueel aangepast; paragraaf 4.2 is bijgewerkt.

De belangrijkste wijzigingen ten opzichte van versie 1.2, datum 27 juli 2009 zijn:

e De lay-out van het document is aangepast en een aantal algemene teksten is
geactualiseerd.
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