Building on the Eco-design
Directive, EuP Group
Analysis (1)

Lot 3 Sound and Imaging Equipment
Task 1 — Working Document

Report to the European Commission DG ENTR

Restricted Commercial
ED 45386 Intertek
Issue Number 1

Date April 2009




Task 1 — Working Document Restricted — Commercial
AEA/EDA45386/Issue 1

The sole responsibility for the content of this report lies with the authors. It does not necessarily reflect
the opinion of the European Communities. The European Commission is not responsible for any use

that may be made of the information contained therein.

i AEA



Restricted — Commercial Task 1 - Working Document
AEA/ED45386/Issue 1

Abbreviations

BD Blu Ray Disc

CPU Central Processing Unit

CRT Cathode Ray Tube

DECT Digital Enhanced Cordless Telecommunications
D-ILA Direct Drive Image Light Amplifier
DLP Digital Light Processing

DPF Digital Photo Frame

DTV Digital Television

DVB-T Digital Video Broadcasting Terrestrial
DVD Digital Versatile Disc

DVI Digital Visual Interface

DVR Digital Video Recorder

EPG Electronic Programme Guide

EPS External Power Supply

GSM Global System for Mobile communications: originally from Groupe Spécial Mobile
HDD Hard Disc Drive

HDMI High Definition Multimedia Interface
P Internet Protocol

IPTV Internet Protocol Television

LAN Local Area Network

LCD Liquid Crystal Display

LED Light Emitting Diode

os Operating System

OTA Over the Air

PC Personal Computer

PDA Personal Digital Assistant

PDP Plasma Display Panel

SACD Super Audio Compact Disc

SSD Solid State Drive

STB Set Top Box

SXRD Silicon X-tal Reflective Display
uUsB Universal Serial Bus

VCR Video Cassette Recorder

VGA Video Graphics Array
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1 Task 1 - Definition

1.1 Introduction

The European Union (EU) has established competitiveness and sustainable development as two
priority policies. Considering these, DG Enterprise and Industry promotes the integration of
sustainable development with other policies fostering the EU’s competitiveness including those
connected with entrepreneurship and innovation and the Lisbon Agenda.

Within this a key area is sustainable industrial policy that aims to foster environmental and energy
efficient products within the internal market. The Ecodesign Directive (2005/32/EC) is central to the
approach. It sets out a coherent, consultative mechanism by which requirements can be set for
energy using products whilst ensuring the free movement of such products within the market.

Energy using products have been recognised as important because they are responsible for a
significant fraction of the energy and other resources consumed by the EU. There is also
considerable potential for reducing the associated environmental impacts by adopting ecodesign
measures at the product design stage because at this point up to 80% of a product’s life cycle impacts
are determined whether these be emissions to air and water, water use or waste generation. Hence if
eco-design is to reflect holistic thinking then it is appropriate to take account of the whole life cycle at
the design stage.

The adoption of the Ecodesign Directive paves the way for the development of implementing
measures to regulate the environmental characteristics of EuPs whilst fully respecting the economic
factors associated with making change. The Directive itself requires the Commission to ensure that
related activities involve:

The balanced participation of all member States,
The participation of all relevant stakeholders for a particular product group including
producers, traders, retailers, importers, NGOs and consumer groups.

The Commission established in 2004/05 a well-defined approach to the development of implementing
measures — the Methodology for the Eco-design of Energy Using Products (MEEUP). This sets out a
common method to gather information to help define implementing measures. The method involves
the use of a simplified life cycle tool (EcoReport).

The first step of the MEEUP method is to undertake a preparatory study. These are undertaken for a
particular EuP product group with the express purpose of providing the necessary information to
prepare the Commission for subsequent activities including consultation with the Forum, an impact
assessment and defining draft implementing measures.

The work required by DG Enterprise and Industry will, using the established MEEuP methodology,
gather information regarding market characteristics, trends, environmental impacts, consumer
behaviour, standards and test methods, stakeholder opinion and scope for improvement and the
associated costs. In doing so it will provide information that helps policy makers develop minimum
requirements for energy-using products, complemented with, where appropriate, voluntary “lead”
standards, benchmarks, labelling and incentives to drive performance upwards. A public access
website is kept up to date with the most significant developments within the study.

In particular the study will:

Develop a product definition to be used throughout the work;

Identify relevant existing legislation and standards;

Develop an economic and market analysis for the product, including market structure and
trends;

Evaluate the significant environmental impacts of the product using the EcoReport tool;
Assess the investment, design and production costs, least life cycle costs and other necessary
economic conditions for cost-effective ecodesign requirements;
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Form an assessment of the impact of specific measures on the competitive situation of market
players and employment conditions;

Identify the needs and generic requirements for standards to be developed;

Identify via consultation self-regulation initiatives by industry;

Develop dynamic labelling and benchmark categories linked to possible incentives, such as
public procurement or fiscal instruments;

Determine the impact of incentives.

1.2 Product Category and Performance Assessment

The generic products in this preparatory study are:
A) Video players/recorders (VRS)

B) Projectors/Beamers (The product name “Beamer” is commonly used for Projector in some
parts of Europe but for the purposes of this report the name “Projector” will be used. This product, is,
by current market categorisation, sub qualified as Professional Cinema / E-Cinema / Digital Cinema
Projector, Domestic , Home-Cinema projectorand Office Projector — further categorised as Portable or
Permanently Installed)

Q) Games Machines (consumer gaming consoles such as available as Microsoft Xbox, Nintendo
Wii or Sony Playstation)

D) Digital Picture Frames for stills and video display including versions with own sim card for
picture transfer

It is only some months ago that Digital Photo Frames were struggling to find their place on consumers'
wish list. Introduced in 2005, the DPF initially was only purchased by early adopters and very few
others. Most consumers did not see much use in a product that only displayed the same pictures over
and over again and had a much inferior image quality compared to a picture print.

In 2007 falling prices and additional features made DPFs more attractive to consumers with many
branded (Sony, Philips, Kodak, Polaroid, Jobo, Rollei, Braun, Vodafone) and non-branded devices
entering the market. Finally during the pre-Christmas season of 2008, the market for picture frames
started up. Before the actual economic crisis iSupply estimated the worldwide shipments to grow by
nearly a factor of four to reach 78.3 million by 2011.

1.2.1 Existing Product Definitions

To define these products, trade categorisations, tax categories {for example for picture frames},
voluntary and mandatory initiatives, and relevant test standards were studied. For the definition of
some of the products covered by this study the following sources are considered the most appropriate:
the US Environmental Protection Agency (EPA) for Energy Star and definitions given in International
measurement and testing Standards for a product genre. Products not defined by these sources
include those categorised under the groupings, B) and D) that follow. The definition discussion for
these products concludes with a suggested generic definition.

A) What is a Video player/recorder and what specifications are used?

Video recorders first entered the domestic mass market in the 1970s with the video cassette recorder
(VCR). This enabled owners at home to play back pre-recorded video on their TV from an easily
handled, removable tape. In addition, it was possible to record from the TV. In doing so, consumers
were able to store videos to be watched at their convenience and as often as they liked. The cheap
media format also allowed premium content to be distributed, such as movies. By the 1990’s, VCRs
were very commonly found in many households.

Newer removable optical formats were then developed, most significantly the digital versatile disc
(DVD) in the 1990s. This is a digital format with higher capacity, enabling higher video and sound
quality to be reproduced. While many devices can only play video, a minority of products also record
to DVD. DVD players are now very cheap and at least as popular as VCRs at their peak.
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Since 2000, there have been two major developments, Blu-ray Discs (BD) and hard disc drive
recorders. Blu-ray is another optical format with even higher capacity, able to store full high definition
(Full HD) content. Hard disc drive (HDD) recorders with digital TV (DTV tuners) have the benefit of
being able to record and play simultaneously and continuously, enabling live-TV to be paused. It also
stores all the video within the device, reducing the space needed to physically store optical discs and
the need to swap them in and out of the device. However, the storage is not considered removable
and therefore has a large but limited capacity.

Other innovations include combination devices which include:
multiple storage options such as both DVD and HDD in one device,
solid state discs (SSD) which are potentially a direct replacement for HDD

internet connections for downloading multimedia content and conditional access to device
specific media content.

Video players/recorders (VRs) encompass a variety of devices using different data formats and
physical forms for storing video. As described, these include Digital versatile disc (DVD), Blu-ray Disc
(BD) and hard disc drives (HDD). As a result the definitions tend to define each type of device
separately. The California Energy Commission ' uses four definitions:

1) “Digital versatile disc (DVD) player” means a commercially-available electronic product
encased in a single housing that includes an integral power supply and for which the sole
purpose is the decoding of digitized video signals on a DVD.

2) “Digital versatile disc (DVD) recorder” means a commercially-available electronic product
encased in a single housing that includes an integral power supply and for which the sole
purpose is the production or recording of digitized video signals on a DVD. “DVD recorder”
does not include models that have an EPG function®.

3) “Digital video recorder (DVR)” means a device which can record video signals onto a hard disk
drive or other device that can store the images digitally. “DVR” does not include models that
have an EPG function.”

4) *"Video Cassette Recorder (VCR)” means a commercially-available analog recording device
that includes an integral power supply and which records television signals onto a tape
medium for subsequent viewing.

This approach could create a very large number of definitions as new products enter the market with
new features or combine existing features.

Energy Star ° program requirements for consumer audio and DVD products specification definitions
only apply to DVD products:

A. Consumer Audio and DVD Products: To qualify, these products must draw current from a
building’s AC power electrical outlet via a power cord or via an AC power adapter that is
shipped with the product. Also eligible are those products that have a power switch to
interrupt the current flow from the power line and perform no operating functions except in
active mode. This agreement does not cover professional, automotive, or solely battery-
powered products. For a list of eligible consumer audio and DVD product categories, refer to
Section 2, Qualifying Products.

Digital Versatile Disc (DVD) Product: A commercially available electronic product encased in a
single housing whose intended purpose is the production or recording of digitized video
signals on a spinning reflective disc media.

2. Qualifying Products: For the purposes of this agreement, ENERGY STAR Partner agrees
that consumer audio and DVD products include the following: cassette decks, CD
players/changers, CD recorders/burners, clock radios, DVD products, equalizers, laserdisc
players, mini- and midi-systems, minidisc players, powered speakers, rack systems, stereo
amplifiers/pre-amplifiers, stereo receivers, table radios, and tuners.

! CEC reference [(2007) 2007 Appliance efficiency regulations (revised) http://www.energy.ca.qov/2007publications/CEC-400-2007-016/CEC-400-
2007-016-REV1.PDF
2 “Electronic programming guide (EPG)” means an application that provides an interactive, onscreen menu of TV listings, and that downloads
Erogram information from the vertical blanking interval of a regular TV signal.

ENERGY STAR reference ENERGY STAR () Version 1 ENERGY STAR Audio/DVD specification
http://www.energystar.gov/ia/partners/prod development/revisions/downloads/audio_video/Audio-DVD%20Version%201.0.pdf
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The ENERGY STAR criteria are currently under revision. This is being broadened to an ENERGY
STAR Audio/Video specification, however, at the time of writing, no definitions had been developed.

It is clear from the absence of Blu-ray Disc (BD) players that the existing definitions (although BD is
covered by ENERGY STAR) are inadequate to cover the variety of products currently on the market,
and shortly expected on the market. Therefore, this route for creating definitions is not suitable.
However, the storage medium does not appear to be the key factor in defining video recorders.The
storage medium should be considered as a way to distinguish between particular devices but does not
help to define the general category of video player/recorder.

In conclusion, the existing definitions are unlikely to be able to address the changing technology in
video recorders. Instead a broader definition, which captures the basic functions is needed. Based on
the existing definitions, the common functions common to all VRs and the initial defining factor
appears to be the ability to decode (or play) pre-recorded video from a storage medium. This is distinct
from decoding live broadcast video signals via a tuner.

B) What is a Projector and what specifications are used?

Projectors were developed to fulfil the requirement for a group of viewers to simultaneously view an
image originally intended and formatted for personal viewing. To achieve this the image is “projected”
on to a large viewing area (the screen) The group presentation can encompass a few to several
hundred viewers with a projected screen area of one square metre to more than one thousand square
metres. The physical juxtaposition of viewers and projector resulted in two projection formats:

Forward projection — where the projector is located with the viewers and in front of the screen;

Rear projection - where the projector is behind the screen. The latter normally applies to products with
a screen and projector system contained in one physical assembly.

This latter format is not now applicable to the genre of projector covered by this report because it
comes under lot 3 and 5 monitors /tvs.

Generically defined, a projector is an OPTICAL device that modulates a high intensity light source and
via an optical lens assembly, beams that modulated light onto a remote screen (usually not integral to
the projector), to produce visual images framed by the screen.

Since the advent of photography and up to the last decade of the 20" century, the principal modulation
system has been a physical image printed onto transparent film and arranged to mechanically
interrupt a light source with static or multiple (moving) image frames. These “film” projectors are not
considered in this study but the basic principal of modulating a light source by an interrupting medium
still applies to the projectors under consideration.

A particular variant of projection technology, based on a pre-modulated light source (cathode ray tube)
and now in virtually complete manufacturing decline, is not considered in this study.

In the projectors under consideration, an electronic image source (digital video data stream or
analogue base band video) is processed to electronically drive an interrupting medium in the light
path. The electro-mechanical assembly that contains the interrupting medium, that processes the light
source and delivers the modulated light beam to the optical lens assembly, is called a “light engine”.
The interruption process is achieved with two distinct technologies, based on a transmissive
interruption medium or a reflective interruption medium. These two, basic, light engine systems, share
the office projector market however reflective semiconductor projection engines now totally dominate
the E-Cinema and Home-Cinema projector product market. They are based on HTPS* (transmissive)
or DMD® / LCoS® (reflective) semiconductor technology. Limitations in LCD transmissive projection
engines in terms of image quality and brightness have now restricted the application of this technology
to the low cost office projector market.

Because all projectors are based on a high intensity light source that totally dominates the energy
footprint of the product (typically > 90% of total power requirement of projector), they have not been
categorised and defined in any voluntary or mandatory scheme for minimum energy standards or

4 High Temperature Poly Silicon
° Digital Micromirror Device
® Liquid Crystal on Silicon
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labelling other than in a noise criterion for the German Blue Angel Eco-label (to date, no commercial
projector has conformed to this criterion).

Projectors are not specifically defined in National or International measuring or testing standards.
Where projector performance has to be qualified, existing generic standards for safety,
electromagnetic compatibility and image characteristics are applied.

Given that the market for Projector products has resulted in the development of three distinct product
types, the task of defining the product can be approached by establishing a generic definition qualified
by the important characteristics of the three subcategories.

Generic Projector : A projector is a mains powered optical device for processing an analogue or
digital video signal, to modulate a light source, and project the resulting image onto an external
screen.

o Professional / E / Digital - Cinema Projector:: A Professional Cinema projector is a mains
powered optical device intended for, but not restricted to professional cinema applications,
for processing an analogue or digital video signal, to modulate a light source, and project
the resulting image onto an external screen.

o Home-Cinema Projector: A Home-Cinema projector is a mains powered optical device
intended for, but not restricted to home viewing applications, for processing an analogue
or digital video signal sourced in TV standards and Computer standards, to modulate a
light source, and project the resulting image onto an external screen. Audio signals related
to the video signals may also be processed and controlled by the projector.

o Office Projector: An office Projector is a mains powered optical device intended for, but
not restricted to office viewing applications, for processing an analogue or digital video
signal sourced in TV standards and or Computer standards to modulate a light source,
and project the resulting image onto an external screen.

For the purposes of this study, it may be concluded that a generic definition of a projector is:

A projector is a mains powered, optical device, for processing analogue or digital video image
information, in any, broadcasting, storage or networking format to modulate a light source and project
the resulting image onto an external screen. Audio information, in analogue or digital format, may be
processed as an optional function of the projector.

C) What is a Game Machine and what specifications are used?

Early Games Machines designed for home use first came onto the market in the early 1970’s. Like
most electronic devices the sophistication of Games Machines has increased over the years. The
historical timeline of Games Machines is often separated into “generations” with the current games
consoles on the market being described as “seventh generation”. The seventh generation Games
Machine market is currently dominated by three main Games Machines, from three manufacturers, for
which worldwide sales reached 100 million units by 2008.

A “Game Machine” (otherwise known as “Game(s) Console”) is an entertainment computer or
electronic device that displays a video game on an external screen (e.g. a computer monitor or
television). The term "game machine" is used to identify an electronic device that is designed primarily
for playing video games. The term “Games Machine” is not usually applied to personal computers
(which offer many additional functions to game playing) or commercial arcade machines.

As well as through Game Machines, video game functionality is offered by a large array of electronic
products. For many of these devices, video game playing is offered as a secondary functionality
alongside the primary functionality of the product (e.g. DVD players used for playing DVD based
games). For other products, video game playing might be the primary functionality but the design of
the product closely resembles common products on the market for which video game playing is not
their primary function (e.g. desktops personal computers (PCs) which are marketed as “Gaming
Desktops).

In addition there is a wide range of hand-held battery operated games consoles with integrated
screens for which video game playing is the primary function. The major environmental impacts of
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hand held battery devices are considered to be covered by the EC batteries Directive and will
therefore not be subject to further investigation in this preparatory study’.

Thin Client gaming consoles are also beginning to appear on the market. These Thin Client gaming
products are not currently covered by any preceding EuP preparatory studies nor are they subject to
any other pieces of European legislation which seeks to reduce their environmental impacts. Thin
Clients however are inherently low power consuming devices since the majority of functionality is
provided by remote data centres. For this reason they will not be investigated as part of this EuP
preparatory study.

The most dominant type of Game Machines currently on the market are sophisticated computing
devices which are stationary mains powered and for which video game playing is their main (and
sometimes only) functionality. These Game Machines are not covered by any previous EuP
preparatory studies or major pieces of European legislation. Given the sophistication of the most
common Games Machines, the large numbers sold each year and the fact that no legislation currently
exists to limit environmental impacts these types of stationary mains powered devices will be the main
focus of this preparatory study.

The above sections identify a large number of diverse electronics products on the market, many of
which are covered by other EuP Preparatory Studies such as in Lot 3 Personal Computers (desktops
and laptops) and Computer Monitors (or in the case of DVD gaming the products are covered
elsewhere in this Lot 3 Sound and Imaging Equipment Preparatory Study). To avoid repeating work
covered in other EuP Preparatory Studies it is necessary to further define the term “Games Machines”.

The ENERGY STAR® Program Requirements for Computers Version 5.0 provides a definition for
“Games Consoles” which relates to stand alone mains powered devices®.

“Game Console : A standalone computer-like device whose primary use is to play video games. Game
consoles use a hardware architecture based in part on typical computer components (e.g.,
processors, system memory, video architecture, optical and/or hard drives, etc.). The primary input for
game consoles are special hand held controllers rather than the mouse and keyboard used by more
conventional computer types. Game consoles are also equipped with audio visual outputs for use with
televisions as the primary display, rather than (or in addition to) an external or integrated display.
These devices do not typically use a conventional PC operating system, but often perform a variety of
multimedia functions such as: DVD/CD playback, digital picture viewing, and digital music playback.
Handheld gaming devices, typically battery powered and intended for use with an integral display as
the primary display, are not covered by this specification”.

The above ENERGY STAR definition offers some clarity on the type of product that can be defined as
a “Game Machine”. Nevertheless, some further clarity to the definition is required for use in this
preparatory study. For the purposes of this preparatory study the following definition of “Game
Machine” will be adopted:

“Game Machine” : A computing device whose primary function is to play video games. Game
machines share many of the hardware architecture features and components found in general
personal computers (e.g., central processing unit(s) (CPU), system memory, video architecture,
optical drives and/or hard drives or other forms of internal memory). Games machines typically utilise
either dedicated hand hold or other interactive controllers designed for enhancing game playing rather
than the mouse and keyboard used by personal computers. Game machines are also equipped with
audio visual outputs for use with televisions or video projectors as the primary display, rather than (or
in addition to) an external or integrated display. These devices do not typically use a conventional PC
operating system but rather have dedicated console operating systems. Games machines may also

” Directive 2006/66/EC of the European Parliament and of the Council of 6 September 2006 on batteries and accumulators and waste batteries
and accumulators and repealing Directive 91/157/EEC

8 ENERGY STAR® Program Requirements for Computers Version 5.0 - http://www.eu-
energystar.org/downloads/specifications/20081118/final/Computer Spec Version%205%200 %20Final%20Nov08.pdf
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offer DVD/CD playback, digital picture viewing, and digital music playback. Games Machines are
mains powered devices provided by either internal or external power supply units”.

D) What is a Digital Picture Frame and what specifications are used?

Digital picture frames (DPFs) are now a fast growing segment of electronic consumer products for the
display of images emerging to video including sound. Most DPFs come with a configuration for a 24/7
operation. Some are without an out-off function and some are always on. Due to some tests lifetime
energy consumption cost could be higher than purchasing costs of the device. They are covering
several niche markets, where they add new functionality to existing products or try to replace other
products. Actually some enter the DVB-T segment for mobile sets. Due to the products structure new
features could be added easily to cover new niche markets and even partly replace computer
monitors.

A digital picture frame (DPF) is used to store and display digital images on a liquid crystal display
(LCD) screen. When the size of desktop and notebook screens became bigger manufacturing lines for
smaller displays were at the risk of going out of business. The “invention” of DPFs was a solution to
provide a new channel for the manufacturers to sell their products. DPFs started with low resolution
and low picture quality.

A DPF typically includes an internal memory for storing images to be displayed by the device. At least
one memory card or a USB stick can be connected to most DPFs to add memory to the device and for
picture transfer. Some DPFs accept the same type of memory card as digital camera, which makes it
easier to swap the card with the pictures between the two. Some DPFs offer USB / OTG (On The Go)
for the direct connection of mobile hard disks without PC.

One or more user interface buttons may also be provided in order to allow a user to select which
image stored in memory is to be displayed. Some DPFs can be controlled by a remote control similar
to a TV-set.

As with monitors the screen size of a digital picture frame is still measured in inches diagonally from
corner to corner. This should be the size of the visible area of the display and shold not include the
surrounding frame. Typical Screen Sizes are from 7" to 15" (17,8 to 38,1 cm), but screen sizes are
growing up to 32" (81 cm). Similar to TV screens DPFs are available with aspect ratios of 4:3 and16:9.
The aspect ratio is the displayed width divided by its height. Pictures (and videos) can be cropped to fit
most digital photo frames. The displays used in DPFs are available with a typical resolution of 640 x
480, 720 x 480, 800x 480 or 800 x 600. The resolution is the number of pixels that a DPF can display.
The higher the resolution the crisper is the image. Since higher resolutions look better on larger
screens there is a tendency to increase the size of the DPF. For smaller sizes new product features
are created. Some of these features need hardware changes or add-ons. There are for example
connectivity features as Wi-Fi, LAN, GSM or Dect,

With a Wi-Fi equipped DPF it is possible to send pictures from a PC to the frame wirelessly. This
makes it easy to display changing collections of pictures from the home PC. An access to a Wi-Fi
access point is needed to make use of this feature. Similar options are available with DPFs that are
equipped with a RJ-45 socket for LAN connection by cable. DPFs marketed by mobile phone
companies come with a GSM module and own Sim card. This feature offers the option to send MMS
from a mobile phone straight to the DPF. DECT capable DPFs offer the option to register them to the
base station of a cordless DECT phone. Since they are able to use the Clip function of the DECT
system they will display a picture of the caller, if his or hers picture is in the library of the DPF. The
library is stored in the DPFs internal memory.

Since DPFs were originally only designed to display images newer products offer video capability.
With the video option the sound entered the DPF. There are versions with mono and stereo speakers.
Sound options are now available as background music for slide shows.

For the power supply DPFs usually are connected to external power supplies (EPS). With the addition
of rechargeable batteries to the DPFs a new type of product emerged: the mobile DPF. Mobile DPFs
that are operational when connected to grid for recharging are covered by the study. Mobile devices
that are only operating on batteries are not included since they are optimised for low power
consumption already to provide an extended operation time. When the battery is empty they switch off
automatically. For these products a 24/7 operation is not possible since they need recharging breaks.
DPFs with an option for mobile operation are equipped with a rechargeable battery. The EPS is not
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part of the study since there is a EU regulation on EPS already and batteries are not in the focus at
present.

Since DPFs are a new product group there is no suitable Prodcom definition. The taric code for DPFs
for customs purposes is: 8521 9000 90. This is as well the code for digital cameras and video devices.

The Energy Star program includes the DPFs into electronic displays. For Energy Star a electronic
display is a commercially-available product with a display screen and associated electronics, often
encased in a single housing, that as its primary function displays visual information from (i) a
computer, workstation or server via one or more inputs, such as VGA, DVI, HDMI, or IEEE 1394, or (ii)
a USB flash drive, a memory card, or wireless Internet connection. Common display technologies
include liquid crystal display (LCD).

Risk assessment of the definitions

For a workable definition, a risk assessment of the proposal is needed: e.g. is the definition robust on
the one hand, and flexible enough on the other hand, to be used in an ecodesign measure? The
proposition is that a definition is robust if it cannot be (easily) qualified in the context of the wording of
that definition. A definition is flexible if it allows future trends in functionality to be included.

For robustness the qualification is, can manufacturers modify the design of the product in such way
that:

1) the product does not meet the accepted product definition on which the specific eco-design
criteria is based and therefore need not comply with related regulatory parameters

2) the modification costs are less than the costs needed to meet the regulatory criteria.

A closed definition runs high risks of being circumvented by products that have some functionality that
is not included in the definition (loopholes, as they are known, for the circumvention of the standby
regulation by adding a RJ 45 socket to the product to create a “networked product”).

The flexibility refers to the question; is the definition flexible enough to cope with functional and
technological trends? What is available today can be outdated tomorrow and, in general, regulation
cannot be changed overnight and should be stable for a longer period, so that it can be used as a
design guidance for developers and manufacturers.

What are the trends expected for the product groups in this study that may qualify the accepted or
suggested product definitions. Trends for this product group in terms of technology development and
market uptake are under investigation and will be discussed at the stakeholder workshop.

A) Video Players/Recorders

The table below illustrates the main devices generally classed marketed as video players/recorders.
These include BD, DVD, HDD and combinations thereof. A HDD player is very likely to be also almost
identical to future SSD players. In addition the main functions are listed to compare and check the
initial definition adapted from the existing definitions:

the ability to decode (or play) pre-recorded video

from a storage medium which is distinct from decoding live broadcast video signals via a
tuner.

Devices generally marketed as VRs
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Blu-ray player

DVD/HDD player/recorder

HDD media player (enclosure
only)

Optical Drive Optical drive WiFi
Blu-ray/DVD decryption and Integrated HDD UsSB
decoding Video encoding and decoding Ethernet
Ethernet Tuner Interface for internal HDD (HDD
Video out Video in not supplied)
Video out Video codecs and fie formats
Video out
_E
DVD Player
Optical Drive

DVD decryption and decoding

Video out

The definition is flexible enough to adapt to new products such as HDD media players with all devices
decoding video and playing from a storage medium (inc. BD, DVD or HDD). However, to check that
the definition is robust and distinct, it is instructive to compare the definition with devices generally

NOT marketed as VRs.

Devices generally not excluded marketed as a video recorder/player
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Set top box Home cinema system (with | Portable DVD player
speakers)

Tuner Optical drive Optical drive

HDD DVD decoding DVD decoding

Video out Video out Integrated screen
Audio amplification Battery operation
Speakers

It is clear that the initial definition is too broad and it is not possible to distinguish between other
products; all the products featured above would be classed as a VR under the initial definition. There
are also no distinguishing visual features of a video recorder. It is important to determine if these
products could be in the scope of the study and if this would impact the subsequent development of
relevant and effective policy, or if a more restrictive definition is needed.

The most immediate restriction is to create a distinction between set top boxes already defined and
regulated under the Ecodesign Directive. The current definition for simple set top boxes in
Commission Regulation 107/2009 is:

1. ‘Simple set-top box’ (SSTB) means a stand-alone device which, irrespectively of the
interfaces used,

(a) has the primary function of converting standard-definition (SD) or high-definition (HD), free-
to-air digital broadcast signals to analogue broadcast signals suitable for analogue television
or radio;

(b) has no ‘conditional access’ (CA) function;
(c) offers no recording function based on removable media in a standard library format.

A SSTB can be equipped with the following additional functions and/or components which do
not constitute a minimum specification of an SSTB:

(a) time-shift and recording functions using an integrated hard disk;
(b) conversion of HD broadcast signal reception to HD or SD video output;

(c) second tuner.

And the definition for complex set top boxes in the Lot 18 Preparatory Study is:

10

Complex set top boxes are set-top boxes which allow conditional access. A set-top box is a
stand-alone device, using an integral or dedicated external power supply, for the reception of
Standards Definition of High Definition digital broadcasting services via IP [internet protocol],
cable, satellite and/or terrestrial transmission and their conversion to analogue RF and/or line
signals and/or digital output signal.

STBs might have additional features, such as
return path / integrated modem / internet access,
multiple tuners (for picture-in-picture or to serve several end devices),

connectivity with external devices (video recorders, PC, digital cameras, external hard disks or
memory etc),

recording with internal mass storage media
entitlements

Digital receivers with recording function based on removable media in a standard library
format (DVD, VHS tape, “Blu-ray” disc etc) are excluded from the scope of this study, but
players for removable media are included
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“Conditional Access” means an active system that enables the sTB to process and apply
targeted data from a service provider.

The most important overlap from the initial VR definition and STBs is the presence of a tuner, internal
storage and removable storage. Based on this, a product with an integrated hard disc and/or only
playback of removable media in a standard library format is classed as a set top box. Therefore, a
device with a tuner that records to a removable standard library media could be inc  luded.

An alternative starting point to find the functions that might distinguish between VRs and other
consumer electronics is the preliminary list of functions for audio and video equipment suggested by
ENERGY STAR Audio/Video specification revision®.

Audio

o Amplification

o Signal Processing (Commercial Only)
0 Switching & Distribution
0 Output (Speaker)
0 Input (Microphone)
Video

0 Switching & Distribution
0 Output (Display)
0 Input (Camera)
Media Interface
o0 Optical Drive (CD, DVD, BD)
o Digital Drive (USB, Card reader, etc.)
Signal /0
o0 Network Connectivity (Ethernet, Wi-Fi, etc.)
0 Audio Tuner (OTA, Satellite)
o0 Video Tuner (IP)
Data Storage (HDD, SSD)

Referring back to the products not marketed as VRs, home cinema systems can be identified by the
ability to be connected directly to speakers because they have an integrated amplifier. This can greatly
increase the power consumption and has more in common with other types of audio amplifiers and
receivers. Therefore devices with an integrated audio amplifie ~ r are excluded from VRs

Portable, battery operated DVD players and other similar portable media players (PMP) are designed
to be small, lightweight and highly energy efficient to enable ease of carrying, and extended use from
the limited capacity battery. These have a smaller environmental impact than mains powered devices,
with the exception of the battery which is not a priority of the Ecodesign Directive. While almost all
battery operated devices can also be powered by mains, some are designed to be primarily operated
in this way and the battery operation is provided for exceptional use. Therefore, rather than exclude
all battery operated devices, devices primarily des  igned for mains operation should be

included.

In summary, the full list of features and functions defining a VR is therefore:
Designed to be primarily mains operated (required)
Video source (required)

0 Media interface to storage medium (required) to:

® http://www.energystar.gov/index.cfm?c=revisions.audio_video spec
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Standard removable library formats eg DVD, BD
And/or other formats eg hard disc drive, USB, flash memory card reader
0 Integrated storage device eg (HDD), (SSD) (optional)
Video playback (required) — Audio/Video decoding, (decryption) and output
Video recording (optional) — Audio/video encoding, (encryption) and input
Network connectivity (optional)

(Tuner to decode broadcast video signals, including IPTV if there is also recording to
removable library media)

A number of functions are also identified that could exclude the product:
Audio amplification allowing connection directly to speakers
Integrated display — classed as a TV

Standard computer office applications — the ability to use word processing and calculations
software would class the product as a computer.

(Tuner to decode broadcast video signals, including IPTV if there is no recording function to
removable library media )

The presence or absence of a tuner could include or exclude the product depending on the other
features present, and is therefore in both lists.

B) Projectors/Beamers

In arriving at the three definitions covering the categories of projector in the world market it is
important to keep the video signal source and standard as general as possible. Future trends in office
and home-cinema projectors will include a docking interface for personal multimedia products, integral
memory card readers, network connectivity through wired / wireless LAN interface and wireless HDMI.
In Professional / Digital / E-Cinema projectors, professional video signal standards generally apply,
usually based on the Film frame rate of 24 FPS or a multiple of it. The video source is usually large
capacity HDD incorporated into the equipment package of the projector and often combined with a
network server (multiscreen )and satellite or web linked central programme sources. The functional
variants are potentially endless and the robustness and flexibility of the E-projector definition will only
be maintained by a generalisation of the video input signal standard and source.

DEVICES GENERALLY CLASSED AS PROJECTORS.
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HOME CINEMA /OFFICE

PROFESSIONAL / DIGITAL / E-CINEMA

Functional Blocks

Functional Blocks

Video signal interface (multi
standard) Input (and output looped)
Ethernet

Remote Control Interface

Optional Low level Audio signal
input and output for level control
purposes

Replaceable Light Source (Metal
Halide - Halogen, Lamp)

Fixed Light Source (LED)
Projection Engine (Light Engine)

Optional Motorised Lens

Video Signal Interface with standard or non standard
interconnection to associated equipment package of professional
HDD/ Network Server/ Network broadcast reception
platform(satellite/ Internet / Cable) / Audio processing and
Amplification system/Local and remote, control interface./High
power DC power supply.

Equipment Rack and Lamp, cooling plant.

“PROJECTOR” DEVICES GENERALLY EXCLUDED IN THIS STUDY

FILM PROJECTOR

Excluded because of complete decline in Excluded because product falls under the remit of EuP
image storage technology (film) and

projector product manufacturing.

REAR PROJECTION TV or TV MONITOR

Studies: Lot 3 Monitors and Lot 5 TVs

FUNCTIONAL BLOCKS RELATED TO

PROJECTOR DEFINITION

FUNCTIONAL BLOCKS RELATED TO PROJECTOR
DEFINITION

AEA
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High Power Lamp Video Signal Interface (multi-Standard including

Audio Amplifier Racks broadcast tuner when sold as a TV)

. Audio in and out with remote control.
Lamp Cooling Plant

High Power Lamp / LED Light Source
Light Engine

Screen (Integral)

Q) Games Machines

A “Game Machine” is a mains powered stand alone device which is marketed as a product providing
video game playing as its primary function through an external screen and which has the following
features:

Hardware Architecture
- CPU
System memory
Video architecture
Network architecture
Optical drives (to be defined)
Hard drives or other internal memory (optional)
Mains connected internal or external power supply unit

Input devices
Typically hand held controllers rather than keyboards or mice

Optional Secondary functions
Optical disk playback
Digital picture viewing (via an external screen)
Digital music playback

Software
Console specific operating system

Excluded components or functionalities:
Integrated screens
Conventional Personal Computing (PC) operating systems
Internal batteries for powering products over extended periods of time

The excluded components and functionalities serve to distinguish “Game Machines” from other
gaming products which are either already covered by EuP preparatory studies (as previously listed), or
from products where environmental impacts are likely to be significantly smaller than “true” Games
Machines (e.g. battery power devices or thin client devices), or which are primarily commercial
devices with low sales volumes.

Devices generally classed as Games Machines
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Game Machines

Hardware Architecture Input devices Secondary functions

CPU Typically hand held | Optical disk playback

System memory controllers rather than | Digital picture viewing (via an

Video architecture keyboards or mice external screen)

Network architecture Digital music playback

Optical drives

Optional hard drives or other

internal memory

Mains connected internal or

external power supply unit

Devices generally excluded from Games Consoles

Gaming Gaming Laptops  |Gaming Thin Hand-Held Educational

Desktops Clients Games Consoles | Games Consoles
with  integrated
screens

CPU CPU CPU CPU CPU

System memory
Video architecture
Optical drives
Conventional
Personal
Computing (PC)
operating systems

System memory
Integrated screen
Video architecture
Optical drives
Hard drives
Personal
Computing (PC)
operating systems

System memory
Video architecture
Personal
Computing (PC)
operating systems

Battery operation
Integrated screen
System memory
Video architecture

Battery operation
Integrated screen
System memory
Video architecture

Covered by EuP Lot 3 Personal
Computers (desktops and laptops) and

Computer Monitors

Majority of
environmental
impacts occur in
remote Data
Centres

Battery based
products where
impacts are
covered by other
legislation.

Potentially
covered by EuP
Lot 3 Personal
Computers
(desktops and
laptops) and
Computer
Monitors or are

AEA
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battery based
products where

impacts are
covered by other
legislation.
Devices generally excluded from Games Consoles (continued)
Portable DVD player DVD/HDD player Blu-ray player Al rcade Games
Machine
Optical drive Optical drive Optical Drive CPU
DVD decoding Integrated HDD Blu-ray/DVD System memory
Integrated screen Video encoding and | decryption/decoding Integrated screen
Battery operation decoding Ethernet Video architecture
Tuner Video out Hard drives
Video in
Video out
Battery based products | Covered elsewhere in Lot 3 Sound & Imaging | Commercial products
where impacts are | Preparatory Study with low sales
covered by other volumes.
legislation. Reduced
sales numbers.
D) Digital Picture Frames

The DPF market is split into several niche markets. This will be the trend for the next few years. Since
the basic CPU of the DPF offers an easy addition of features by software changes or additions there
are a lot of future niches available. Changing the casing changes the picture frame to a photo album.
Adding new hardware modules on the PCB is easy with ‘piggy back’ PCBs or re-designed PCBs.

Creating combo versions with solutions that are available already offer another big potential for new
products based on the existing version. The availability of bigger panels due to a potentially shrinking
display market for big desktop and notebook screens will see more big screen DPFs as the new 32”
DPF from Braun Nuremberg.

According to GfK 450.000 digital picture frames were sold in Germany within the last 4 weeks before
Christmas 2008. This was an increase of 200% in relation to the pre-Christmas sales of 2007. For the
whole year the sales tripled to 1 million pieces compared with the year before.

For the future GfK estimates a similar growth. GfK indicates that there are versions of picture frames
that offer the display of the weather forecast, radio services and alarm clock functions as well as video
display options. Other additional functions are: face recognition, optimising of the colour of the skin,
red eye reduction and other integrated picture optimizing functions. (Source: GfK)

Before the actual economic crisis iSupply estimated the worldwide shipments to grow by nearly a
factor of four to reach 78.3 million devices by 2011.

Typical DPFs are shown in the pictures below. Since DPFs are covering many niches in the market
new designs are arriving almost every week to meet demands of newly focussed customers.
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Digital Picture Frame Digital Presenter
Digital Photo Album

DPF with tuners DPF with modified casing
DPF with motion picture playback
DPF with wireless / LAN connectivity
DPF with GSM (MMS) connectivity
DPF with DECT connectivity
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1.2.2 Scope of the Study

It should be noted that the scope of the study can only be concluded after sufficient feedback from,
the first study questionnaire , the initial stakeholder meeting and then a first screening regarding
article 15a criteria of the Eco design directive

A significant environmental impact area under investigation within this preparatory study will be the
product energy efficiency. In particular the preparatory study will investigate power consumption
during the in-use phase of the life cycle.

Whilst the energy used during product operation is often described as having the largest share of total
lifecycle impacts, “notable” impacts are present in other life cycle stages from manufacture to final
disposal. Product design can play a major part in reducing some of these other lifecycle impacts. As
such, as part of this Lot 3: Sound and Imaging Equipment project the project team will investigate the
major environmental impacts occurring in each stage of the covered products’ lifecycle stages. These
investigations will centre on the following categories:

Environmentally sensitive chemicals and materials
Materials design

Design for recycling

P 0 Dd PR

Design for upgradability

At this stage the target product groups of the study derived from initial research and Stakeholder
consultation are:

A) Video Players/Recorders

Based on the definition risk assessment, a video player/recorder is a stand alone device which:
Decodes video to a separate display

from pre recorded media via an integrated media interface such as an optical drive, or HDD
interface

Has no integrated audio amplifier
Has no tuner unless it records on a removable media in a standard library format

Is designed to be primarily mains powered

B) Projectors

A projector is a mains powered, optical device, for processing analogue or digital video image
information, in any, broadcasting, storage or networking format to modulate a light source and project
the resulting image onto an external screen. Audio information, in analogue or digital format, may be
processed as an optional function of the projector.

C) Games Machines

A “Game Machine” is a mains powered stand alone device which is marketed as a product providing
video game playing as its primary function through an external screen and which has the following
features:

Hardware Architecture
CPU
System memory
Video architecture
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Network architecture

Optical drives (to be defined)

Hard drives or other internal memory (optional)

Mains connected internal or external power supply unit

Input devices
Typically hand held controllers rather than keyboards or mice

Optional Secondary functions
Optical disk playback
Digital picture viewing (via an external screen)
Digital music playback

Excluded components or functionalities:
Integrated screens
Conventional Personal Computing (PC) operating systems
Internal batteries for powering products over extended periods of time

D) Digital Picture Frames

The main criterion under review in the study is the energy efficiency of these products. In detail this is
influenced by:
Efficient design and efficient components (to meet power consumption targets) defined by
0 A basic configuration with a basic power consumption target.

0 An allowance table with additional functions for which additional power consumption is
defined. (Functions not covered by the allowance table are assumed to be covered by
the basic configuration)

Power management (the device is always in the lowest power consumption mode for the
required functionality) Power management can encompass:

o0 Timer control facilities

0 Automatic standby feature

The main scope of the study concerning the DPFs is on the power consumption during the use time at
the consumers’ premises. As it is known from other studies focussed on electronic media products,
the consumer behaviour and the energy saving options preinstalled at the factory level are much more
important for the whole life cycle energy consumption than the production, distribution and the
recycling phase.

1.2.3 Technical Parameters
The components consuming the majority of the power are for
A) Video Players/Recorders

Media drive, optical or hard drive
Power supply / power distribution
Video processing LSI

Network interfaces such as gigabit Ethernet
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Closely inter-linked with power consumption is power management that is able to minimise the time
spent in higher power modes when there is no user demand.

The following block diagram shows a simplified generic video recorder and the components which
could be influenced by product design.

RFin Tuner
__> I
Signal processor: A/V Routing
Encode/decode —
decryption
Optical:
Blu-ray
DVD
CD etc -
Media MAIN
Hard @] Interface PROCESSOR
drive
Flash
interface
Misc I/O —
<“——> Ethernet, _—
WLAN, USB
Front panel and Memory
IR receiver

Power Supply and distribution

In addition, the following factors also have an environmental impact that could be addressed:
Consumable media, including optical discs and disc packaging
Data centre, servers and ICT infrastructure required to support downloadable consumable
media content

Product casing

B) Projectors (in order of magnitude)

Light source (in all categories) >90% of power requirement

Power supply (especially for lamp drive) — mainly included in lamp drive power.
Peripheral Equipment racks (E-Cinema only)

Cooling Fans

Video Processing LSI
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Input Video Signal interface, (LAN and HDMI wired /wireless network interfaces

Projection Engine (motorised colour wheel — low cost office/home-cinema)

BLOCK DIAGRAMS (REFLECTIVE AND TRANSMISSIVE ENGINES)

Example of Projector Light Engine and Circuit Block Schematic:

Figure 1: Reflective Light Engine (LCoS or DMD Chip Panels)

Reflective or
Transmiussive
Light Modulating
Chipset

Video/
Computer
Input L . Remote
Interface ' > Application Specific LSI Control
A/D Interface

Conversion

Audio Control

Colour Wheel < > »| Lens servo
Servo Power Supply and Control
Cooling Fans Lamp Drive

Figure 2: Generic Projector Block Schematic Diagram
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C) Games Machines

the main processor,

MPEG decoder (often part of the main processor)

Figure 3: Basic Diagram of Games Machine Components

(D) Digital Picture Frames

Backlighting
The processor,

Power supply

A DPF is a type of LCD Monitor with an integrated small and simple computer. Most of the
components are similar to the components of an integrated PC, just a little bit simpler because they
only have to perform one single task. All electronic components of the DPF are usually located on
one PCB.

The central processing unit (CPU) in a DPF is similar to the CPUs used in small, electronic
handheld games.

The DPF has some ROM memory chips to store the operating system and some Flash memory to
store the pictures, the settings and some of the operating software when in on-mode. ROM and
Flash memory are persistent, so data isn’t lost when the device is in off-mode.

A common type of the display is a 640x480-pixel, passive-matrix liquid crystal display (LCD) with a
viewing area of about 13 by 18 cm. Bigger displays are entering the market as the ‘bow wave’ of the
LCD screen demand dies down. The type of display used in DPFs is thin enough to provide a frame
that isn't much thicker than an ordinary non-digital picture frame. Most DPFs display the pictures in
12-bit colour, which means that approximately 4,100 different colours can be displayed on the
screen. The main energy consuming component of the DPF seems to be the backlighting. The
backlighting technology is shifting slowly from fluorescent tubes to LEDs.
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On some DPFs there is only a button that turns the frame on and off. Other functions are controlled
by a remote control. Others have some of the buttons of the remote integrated into the casing,
mostly on the backside.

The DPFs use an embedded operating system. Such OS systems were designed initially for devices
like PDAs or STBs. A main issue of the Energy consumption is given by the software installed.
Since auto-off functions are available but not common yet.

Almost every DPF is powered by an external power supply. Due to the regulation published recently
the efficiency of the EPS in an issue that is not covered by the study.

Components of a DPF

The calculation of the energy consumption of DPFs is difficult at the moment since the DPF market
covers several niches. Energy consumption in On-mode starts at 3.2 Watt in the group of 16 - 20 cm
displays and goes up to 70 Watt for Displays with diameter of 81 cm. Some devices mainly those that
offer GSM and DECT as a feature are always in On-mode.

Another issue of the DPFs is that for future products the addition of components to provide PC monitor
functions would open a loophole for the circumvention of any measures concerning monitors. For TV-
sets the availability of DPF with DVB-T tuner incorporated is a fact already. They are marketed as
DPFs not as TV-Sets.

The Commission assessed for the establishment of the Ecodesign working plan for 2009-2011"°
energy-using product groups according to the criteria laid down in Article 15 of the Ecodesign
Directive, notably

1. the product group represents a significant volume of sales and trade within the Community,

® Communication from the Commission to the Council and the European Parliament, Establishment of the working plan for
2009-2011 under the Ecodesign Directive, COM (2008) 660 final.
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2. the product group has a significant environmental impact within the Community resulting from the
energy-using products during their life cycle,

3. the product group presents significant potential for improvement in terms of its environmental
impact without entailing excessive costs.

The product groups prioritised by the Commission fulfil the sales and trade criteria of indicatively more
than 200,000 units a year within the Community. Energy-using products from the domestic, tertiary
and industrial sectors are covered. This criterion is a yes/no question, as the impact of the number of
units per product group directly influences the assessment of the second criterion, the environmental
impact.

Regarding the third criterion, the significant potential for improvement in terms of the environmental
impact of the product groups and the potential for ecodesign measures were considered to set
priorities: An important potential for ecodesign measures is given by a high potential for energy
savings (indicatively > 20%) or for better energy input (e.g. fossil fuels are more efficient for heating
applications than electricity). Further important ecodesign measures may comprise reduced
weight/volume of a product, optimised product design for the consumer's use phase, modularisation of
a product to ease maintenance and recycling or the extension of the product's lifetime. Existing third
country specifications, such as energy labelling, MEPS, Energy Star and/or eco-labels, indicate
important potential for improvement and a wide disparity in the environmental performance of the
energy-using products with equivalent functionality.

The 4 products discussed in the study reflect these criteria and in the case of the DPFs will help to
close an existing loophole within the monitor and TV meassures.

1.3 Test Standards

This section of Task 1 reports on the investigation of those standards, relevant to the measurement of
the environmental performance of

A) Video Players/Recorders
B) Projectors/Beamers
Q) Games Machines

There are currently no test standards relevant to the in-use power modes of Game machines. IEC
62301 (as described below) is relevant to the standby/off mode of Games Machines.

D) Digital Picture Frames

and are approved by internationally recognised standardisation bodies, or where relevant industry
associations. The internationally approved standards often share ratification and are published as
European Standard / Norm (EN) and International Electrotechnical Commission Standard (IEC) under
a common reference number and title.

A typical test regime for the devices (covered by the study) to be brought to the European market
encompasses three categories of Test Standard:

- those relating to power consumption
- those relating to health and safety

- those qualifying electromagnetic compatibility.

European and/or international standards
EN/IEC 62301:20005. “Household Electrical Appliances, Measurement of Standby Power”

The scope of the standard is the measurement of electrical power consumption in the Standby mode.
The standard is not limited to consumer electronics, but can be used to measure power consumption
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in low power mode of all electronic appliances. Useful guidance is given on metering requirements
and methodologies for low power measurement. {This standard is currently under review?}

IEC 62087:2002 / EN 62087:2003 “Methods of measurement for the power consumption of audio
video and related equipment”

Test measurements should follow the guidance given in IEC 62301 “Appliances — Measurement of
Standby Power”, for both standby passive mode and on-mode. Particular reference should be made to
the guidance given in this standard on power metering methodology and meter specifications for given
load stability characteristics.

For on mode and standby mode the conditions and methodology quoted in IEC 62087 should be used.
For metering both on mode and standby mode the methodology in IEC 62301 should be used. Both
standards IEC 62087 and IEC 62301 are under review. The latter will be formally published as an
updated standard in 2008.

The product should be tested at the mains voltage for the European Market (230VAC) under the
voltage fluctuation and harmonic content limits given in this standard.

The product should be tested with the manufacturers default settings. As a reference for tests
available, the results of the tests made by Stiftung Warentest concerning are {will be} displayed below
with their relevant results.

Environmental Characteristics

The tests are carried out for all specimens in the same normal environmental conditions (temperature
and medium humidity).

The same test image is used for all specimens.
All specimens are in a steady, stable state (after approximately 10 minutes)
Power

An active power meter is used for the measurement of the power consumption of each specimen in
the following modes:

off mode
standby mode
on mode for playback operation
Indication of an automatic shutdown, if any.
Power Switch
Is there a mains switch available that separates the sample completely from the grid?
Where is it placed? Is it easily accessible?

The assumptions for the calculation of the power consumption within the products life cycle are:
Operation of 6 hours per day and a life cycle of 6 years (20 Cent/kWh)

Test procedures according to the EU Energy Star Program Requirements for Displays V. 5.0

1.4 Existing Legislation and Voluntary Agreements

1.4.1 European Legislation

There are four European Community Directives covering relevant for:
Directive 2002/96/EC (WEEE)
Directive 2002/95/EC (RoHS)
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Low Voltage Directive (LVD) 2006/95/EC
Electromagnetic (EMC) Directive 2004/108/EC

Commission Regulation 1275/2008 implementing Directive 2005/32/EC. Ecodesign
requirements for standby and off mode electric power consumption of electrical and electronic
household and office equipment

This applies to the standby and off mode power consumption of electrical and electronic household
and office equipment and as a result applies to all the products under study “unless inappropriate”. It
sets maximum power consumption allowances depending on the functions enabled while in standby
and off-mode which come into effect in 2010. The requirements are then tightened further in 2013.

The Regulation specifically defines standby and off mode which must be available for equipment
“unless inappropriate”:

‘off mode’ means a condition in which the equipment is connected to the mains power source and is
not providing any function; the following shall also be considered as off mode:

(a) conditions providing only an indication of off-mode condition;

(b) conditions providing only functionalities intended to ensure electromagnetic compatibility
pursuant to Directive 2004/108/EC of the European Parliament and of the Council

‘standby mode(s)’ means a condition where the equipment is connected to the mains power source,
depends on energy input from the mains power source to work as intended and provides only the
following functions, which may persist for an indefinite time:

— reactivation function, or reactivation function and only an indication of enabled reactivation function,
and/or

— information or status display;

And the requirements are:

Off-mode Standby mode Standby mode with
information display
2010 1.00 W 1.00 W 2.00 W
2013 0.50 W 0.50 W 1.00 W

In 2013, unless inappropriate for the intended use, equipment must switch to a standby or low power
mode after the shortest appropriate period of time.

While it is not clear what is meant by “inappropriate”, a discussion of the legal definition is not relevant
to this study. Instead rather than pre-empting ecodesign options with Regulation already agreed, the
various power modes for the products, which may include an overlap with standby, is better assessed
on a case by case basis. How Regulation 1275/2008 is sufficient can then be re-examined when a
conclusion is reached for the products in the study.

Commission Regulation 278/2009 implementing Directive 2005/32/EC. Ecodesign

requirements for external power supplies (EPS)

The regulation sets maximum power consumption levels for EPS in no-load condition and an average
power conversion efficiency when in active mode. This will apply to any products in this study that are
sold with an external power supply. Because the power efficiency of device includes the EPS, any
losses resulting from the EPS must be taken into account during design. The ecodesign requirements
come into effect in 2010 and are tightened in 2011.
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The definitions used and the ecodesign requirements are too complex to be listed concisely and
informatively. However, since the EPS is contained in a physical enclosure separate from the primary
load the ecodesign cross-over is relatively simple.

Task 1 - Working Document

1.4.2 Eco-Labelling and National Programs for energ vy efficient A/V
products
Country Programme  [Scope Summary of requirements Program Date
On On- Standby Other type
w) |ide | (W)
(W)
USA ENERGY DVD 1 Voluntary 2003
STAR player/recorders. label
Laserdisc.
Blu-ray players
Korea Eco label DVD 15 1 Hazardous Voluntary 2005
player/recorder substances, label
VCR 15 1 recyclability
criteria and life
Combination 1 cycle
VCR/DVD considerations
Scandinavia | Nordic Swan | Audio visual 15 15 2 Off switch, Voluntary 2003-2010
equipment — materials label
VHS, DVD including
players plastic
additives,
dismantling,
repairability
and operating
instructions
Germany Blue Angel DVD Tba Tha Tha Tba Voluntary Publication
player/recorders, label expected in
combination Sept 2009,
DVD/HDD, Blu- and
ray players effective Jan
2010
Japan Top Runner VCRs. Annual typical energy Mandatory Target fleet
DVD video cycle. DVD recorders fleet average
recorders with have 16 categories average energy
and combination | ranging from 39kWh/yr to Energy performance
VCR or HDD 101kWh/yr (with 1TB Performance | in 2008
HDD) and
voluntary
label
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Country Programme  [Scope Summary of requirements Program Date
On On- Standby Other type
(W) idle (W)
(W)

Japan Top Runner DVD video Annual typical energy Mandatory Target fleet
recorders with cycle. Specifies 16 fleet average
digital tuner and | categories with targets average energy
combination ranging from 58.1kWh/yr energy performance
VCR or HDD. to 87.2kWh/yr performance | in 2010
Excludes blu-ray and
and non- voluntary
combination label
products

National Programs for energy efficient AV equipment

EPA announced new ENERGY STAR requirements for computer monitors, digital picture frames
DPFs and other displays (March 2009). Within the EU-Energy Star agreements this program is valid
for the EU as well.

Due to EPA: “Digital picture frames offer an impressive opportunity for energy savings. It is estimated
that 9.3 million digital picture frames were shipped in 2008 and by 2015 the number could more than
double. Savings from digital picture frames represent about 10 percent of the total potential savings in
this product area. Large displays are typically used in public and private settings such as restaurants,
bars, hotels, clubs, museums, and educational settings, and outdoor environments in retail or
transportation signage. Savings from large displays represent about 70 percent of the total potential
savings in this product area.

The specification for displays less than 30 inches diagonal will be effective October 30, 2009. The
specification for displays 30 inches to 60 inches diagonal will be effective on January 1, 2010.”

Games Machines

The ENERGY STAR Program Requirements for Computers Version 5.0 does not currently include an
energy efficiency specification for Game Machines but a specification is expected to be included by
July 2010. The current ENERGY STAR computer specification does include a basic test procedure for
measuring the power consumption of Game Machines. It is unclear whether or not this test procedure
will also be updated in July 2010.

There are currently no other major voluntary initiatives centred on Games Machines.

143 Other legislation

Top Runner Programme Japan DVD Players and Recorders. Criteria is currently under revision.

1.5 Conclusions

Task 1 identifies a number of products for inclusion within this Preparatory Study:

Video players/recorders,
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Projectors and beamers,
Games Machines

It will also provide information allowing the Commission to determine whether Digital Picture Frames
ought to be included in a measure for computer monitors.

Some specific products types will be excluded from the work including those:
that are designed for use using a battery power supply,

that are niche market products such as professional cinema projectors.

A number of points will be discussed with stakeholders at the forthcoming workshop including:
The purpose of the Preparatory Study,
The product group scope — seeking to agree what is included and what is excluded,
Questionnaire feedback,
Test standards and methods,
Bill of materials data,

Next steps

1.6 Glossary

BD Blu-ray Disc. A digital optical storage medium for video and other types data. It is designed to
have a higher capacity than DVD to store high-definition content with the same physical size.
Launched commercially in 2006 to mainstream market.

DVD Digital versatile disc. A digital optical storage medium for video and other types of data. DVD
have up to 6 times the capacity of CDs, allowing higher quality audio and video. DVDs were launched
around 1997 (depending on geographical region).

SACD Super audio compact disc. An optical audio disc format designed to be superior to audio CDs
by enabling surround sound and higher quality audio.

CD Compact disc. A digital optical storage medium launched in 1982 originally to store audio.

HDD Hard disc drive. A storage device that stores data on rotating magnetic platters. HDDs are
generally integrated into the device and are not designed to be easily exchanged. HDDs offer much
higher storage capacity and data can be written to and read from them simultaneously and at higher
data transfer rates.

EPG Electronic programme guide. A digital guide to scheduled broadcast TV, typically displayed on
screen.

SSD  Solid state drive. A storage device that store data on solid state memory. It is designed to
provide similar function and physical format to HDD

HD High definition.

Optical storage A method of storing and retrieving data by using a laser that reads the reflectivity of
the disc. For audio/video, optical discs are used which can be read in an compatible optical drive. This
allows the discs to be cheaply produced, easily sold, played and transported, with each disc typically
holding one music album/movie/television series.
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VR video player/recorder. A generic term used to refer to the range of video playback
technologies and formats eg DVD, VCR.

VCR  video cassette recorder. A magnetic tape storage medium used to store video. This was the
first mainstream format for playing and recording video but the technology has been superseded and
is nearing obsolescence

AV Audio/Video

USB  Universal Serial Bus. A standardized interface to connect computer peripherals such as
external HDD, flash drives and printers

11O Input/Output

WLAN Wireless Local area network. Links computers and other devices together without cables to
transfer data.

OTA  Over the air. Also known as terrestrial TV which broadcast signals sent via radio transmission
to ground based transmitters/receivers.
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