








Fig. 7 - Impact of competitive dimension on trends in the
semiconductor industry
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In conclusion, this section has shown the tremendous opportu-
nity potential that exists in Europe for the semiconductor indus-
try. Our assessment of the matching interests between the semi-
conductor industry in Europe and the EU as a leading major
economic world region has demonstrated this. In order to un-
leash such a potential, two dominant aspects need to be borne
in mind:

= Political voluntarism: There will always be a need for decisive,
dedicated voluntary action by policy makers to face the com-
petitive challenges that we observe in the European context.
This action is needed to give the opportunities the semicon-
ductor industry confronts a fair chance to be realised. Grasp-
ing the priority requirements inherent in the various reports
and analyses produced by a number of key stakeholders, in-
cluding our report, is necessary although not sufficient for
setting the appropriate framework conditions needed by the
semiconductor industry in Europe if that industry is to take
the initiative in shaping the next stages of innovation both
globally as well as in and for Europe.

= A new innovation age: In contrast with the competitiveness sit-
uation in 2005, the semiconductor industry is entering a new
innovation age that will reshape the way technology will be
brought to society in the future. As trends confirm, this creates
new areas of opportunity for the industry in Europe through
which it can again assert leadership in the competitive race.

Succeeding in an industry transition of this magnitude re-
quires gaining control of key technologies that are the basis of
achieving expected results in these new application areas. It is
therefore necessary for all concerned stakeholders in Europe
to recognise the same overriding innovation imperative.

The next section summarises the main actions point ESIA rec-
ommends taking into account in order to overcome some of the
negative competitive factors confronted so far and to align with
the imperative of restoring and launching a much more favour-
able and future-oriented technology investment environment.



APPENDIX A3:

Four priority technology domains in
ENIAC’s Strategic Research Agenda?°

In its Strategic Research Agenda (SRA), the ENIAC technology
platform - representing semiconductor manufacturers, equip-
ment and material suppliers, research institutes and universities,
has established ambitious research priorities for Europe in the
following four technology domains:

= The ‘More Moore’ domain, which is internationally defined as
an attempt to develop further advanced CMOS technologies
and reduce the associated cost per function. This is achieved
based on: a) geometric scaling, i.e. the continued shrinking of
horizontal and vertical physical feature sizes of on-chip logic
and memory storage functions; and b) on a scaling that re-
lates to the 3-dimensional device structure (‘Design Factor’)
improvements plus other non-geometrical process techniques
and new materials that affect the electrical performance of the
chip (see also Fig. 7 in trend R4, Section 3).

= The ‘More than Moore’ (MtM) domain, which from a tech-
nology perspective refers to ‘a set of technologies that enable
non-digital micro/nanoelectronic functions. They are based on,
or derived from, silicon technology but do not necessarily scale
with Moores Law. From the application perspective, MtM en-
ables functions equivalent to eyes, ears, arms and legs that al-
low the world of digital computing and data storage (the brains)
to interact with the real world. MtM devices typically provide
conversion of non-digital as well as non-electronic information,
such as mechanical, thermal, acoustic, chemical, optical and
biomedical functions, to digital data and visa versa.”

= The ‘Heterogeneous Integration’ domain, which aims at a
combination of ‘More Moore’ (MM) and ‘More than Moore’
(MtM) components, integrated in the form of ‘System-in-
Package’ (SiP) solutions. The key technology underlying SiP
is Heterogeneous Integration (HI). HI not only allows the in-
tegration of multi-functional components into one package,
it also provides an interface to the application environment.
It therefore includes the ‘glue’ between the world of nanoelec-
tronic devices and systems with which humans can interact.

= The ‘Equipment and Materials’ domain addresses equipment
companies that exist in all shapes and sizes, from global com-
panies offering a full spectrum of equipment to small niche
companies with very specific products or know-how. While
the first group has the capabilities to make integrated products
that drive down cost-of-ownership for device makers, the lat-
ter group has the agility to bring innovative products quickly
to market.

These technology domains are derived from their place in the in-

dustrial ecosystem and determine the recommended innovation
paths over the next decade.

20 cf. [ENIAC SRA 2007] p. 17ss.
21 [CATRENE White Book 2007] Part B. p. 12ss.

APPENDIX A4:

CATRENE lighthouse projects
and key work areas?!

CATRENE is built on the convergence of applications and tech-
nology. Innovation for growth in Europe is based on solving
large societal needs efficiently through new products and ser-
vices, bringing more added value and employment. Experience
shows that technology innovation plays a determining role in
applications development and that large applications markets
also set new challenges for technology. Based on this view, CA-
TRENE proposes an architecture of projects and programme
management linking applications and technology closely.

Lighthouse projects address large and global socioeconom-
ic needs such as transportation, healthcare, security, energy,
environment, entertainment and communications through new
R&D and deployment projects. They present a clear vision of the
technical challenge and of the expected benefits and economic
returns and are understandable by the public.

At the beginning of the programme, the following lighthouse
projects are envisaged:

» Towards autonomous vehicles;

= 20% energy saving in products by 2020;

= Ubiquitous health monitoring and treatment;

= Secure technical society and communications.

The foundation for the CATRENE programme is the ambi-
tion of Europe and European companies to deliver nano-/
microelectronics solutions that enable lighthouse projects and
respond to the needs of society at large, improving the economic
prosperity of Europe and reinforcing the ability of its industry
to be at the forefront of global competition. This allows the cre-
ation of new GSM-like lead markets, which are the foundations
for European leadership.

The following application work areas have been defined on this basis:

= High quality, high speed, user-centred communications systems;

= Smart-card systems, trusted platforms and secure applications;

= Transport electronics for safety and security, environmental
protection and communications;

= Healthcare devices and systems;

= Energy-efficient devices and energy control systems; and

= Devices and systems for digital entertainment.

Succeeding in these application areas means mastering the con-

vergence with key technology work areas:

= Electronic design automation (EDA) for extreme SoC and SiP
design

= Process development: including next generation CMOS pro-
cess (more Moore), process options (more than Moore) and
heterogeneous systems integration;

= Manufacturing science : cross-cut technologies, equipment
and materials;

= Smart sensor and actuator systems.

During the 21st century, these needs are expected to have in-
creasing importance not only in Europe but worldwide. These
are the areas where high quality employment and value creation
will materialise — and this must be a strategic focus for Europe
and European companies.




RECOMMENDATIONS

MASTERING INNOVA

All of our trends underscore the competitive opportunities the
three focal areas of R&+D, Applications and Production represent
for Europe. The question now is what needs to be done in order
for Europe to capture these trends and to ensure that the oppor-
tunities they offer are turned into a sustainable competitive ad-
vantage for both the semiconductor industry in Europe and the
European economy overall? Matching the expectations emerg-
ing from the dynamics of the semiconductor industry with the
competitive realities in Europe calls for concerted action aimed
at “mastering innovation” and “shaping the future”. (Fig. 1)

Fig. 1 - Trends and Competitive Opportunities for Europe
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9.1. MASTERING INNOVATION

“Mastering innovation” means that the semiconductor indus-
try in Europe has a chance to take control over its destiny once
more and that its competitiveness has not been lost to globalisa-
tion. Today the semiconductor industry, with technology at its
heart, is at a historic turning point. Following half a century of
exponential improvements in silicon chip performance, device
reduction is reaching its natural physical limits and the indus-
try is undergoing a nanoelectronics revolution that is transcend-
ing ultimate scaling boundaries and wafer-bound 2-dimension-
al planarity. The semiconductor industry is working to develop
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"Mastering innovation”
means that the
semiconductor industry
in Europe has a chance
to take control over

its destiny once more

ness has not been lost

to globalisation

3-dimensional structures and interconnects, and to integrate
components based on radically new technologies and materials'.
Taking part in this innovative revolution will allow the industry
in Europe not only to assert world class expertise but also to lead
the entire initiative.

Control over key technologies is the
basis for keeping a foothold in the
competitive race. The dynamic dem-
onstrated by the trends should moti-
vate the industry to manage the tran-
sition from its past achievements to
the new frontiers of technology. The
semiconductor industry is enter-
ing a new innovation age. Today it
has many assets that will enable Eu-
rope as a whole to succeed in a world
evolving out of a decade of industrial
globalisation towards a new geo-po-
litical and social balance between in-
novation and production.

and that its competitive-

A first set of recommendations
therefore deals with priorities for
actions to create the momentum
necessary for the semiconductor
industry to live up to the ‘innova-
tion imperative’ based on R&D- led
investment. The objective of such
actions is to introduce changes
that allow the industry to gain more decisive influence in de-
fining allocation objectives, asserting industrial leadership, aim-
ing for relative independence and encouraging regional solidar-
ity among all stakeholders. This requires first of all a consensus
on the priorities.

Main action points responding to some of the aforementioned
competitive pressures align with the ‘innovation imperative’.
They involve restoring a more favourable R&D and technolo-
gy investment environment by setting priorities in the following
critical policy making areas:

Stimulating a Europe-led “market pull” for new
applications paving the way toward emerging
markets by:

= Focusing industry-wide innovation incentives on semicon-
ductor systems know-how for new applications by aligning
the European political agendas on the creation and develop-
ment of solutions in energy conservation, eco-innovation,
transportation and mobility, healthcare and wellness, security
and safety and digital content.

= Leveraging all the European semiconductor industry’s
strengths to maintain industries’ electronics innovation lead-
ership in the global market: primarily in wireless communi-
cation and networking, automotive, consumer, and industrial
equipment, while encouraging European-branded applica-
tions in lead markets.

-

cf. [ENIAC SRA 2007] p. 6

= Launching cross-industry, cross-border initiatives (clusters,
public-private partnerships, etc.) stressing the contributions of
semiconductors in specific technology areas such as software
engineering, mixed/mode analog design, heterogeneous inte-
gration and development of multi-chip and multi-component
integrated circuits (MCPs and MCOs), advanced testing and
simulation, photovoltaics.

= Orchestrating a Euro-microelectronics invention awareness
programme and encouraging the end-use industry base, from
large-scale companies to SMEs, to become lead users. This
might also include launching customers who are prepared to
take the higher initial costs and risks involved in early adop-
tion of an innovation, thus setting an example for developing
and implementing new applications in the targeted domains
as a practical step to “Creating an Innovative Europe” encour-
aged by the Aho report.

= Setting objectives for reaching standard agreements quickly
and efficiently in critical development areas demanding high
technical performance and quality levels on new application
features. This would be accomplished by an efficient use of
standards-setting bodies and industry-wide concertation.

Establish micro-/nanoelectronics as one of the over-
riding European R&D investment priorities for EU
framework programmes and public-private partner-
ships (others being, e.g., biotechnologies and cogni-
tive and neurosciences) as proposed under ENIACs
strategic research agenda and CATRENE work areas
and projects, by:

= Seeking a broad alignment of all stakeholders, i.e. the EU
Commission collectively represented by DG Enterprise, In-
formation Society, Research, and Competition, EU Member
States, companies, universities and research institutions, with
the proposed programmes and agendas.

= Promoting and leading international cooperation on issues
that are shared with the European industry; this should al-
low the EU institutions and Member State administrations to
pooling the considerable semiconductor expertise.

= Fostering the necessary collaborative conditions by creating
incentives for all possible forms of clusters, public-private
partnerships and ecosystems.

= Applying an improved and Europe-wide generalised / har-
monised tax credit scheme for R&D; if necessary by establish-
ing topical specifications related to micro-/nanoelectronics in
order to apply it on a case by case basis.

= Making micro- and nanoelectronics a priority educational
objective and development theme, ranging from awareness in
the primary-to-high school education followed by developing
multi-disciplinary curricula in academic training.

2 cf. [AHO Report]



5.2. Shaping the Future

“Shaping the future” means understanding the structuring im-
portance of this industry in the economy, in intellectual capital
creation and for excellence of the academic research.> It means
that, in addition to consensus on priorities, a sizable level of vol-
untarism will be required from all concerned stakeholder in or-
der to translate these priorities into workable conditions. Today,
in a world that is seeing an increasing concentration of centres of
production versus a multipolar diversity of innovation centres in
an economy that seeks to rebalance corresponding capital flows
between all activity sectors on a global level, Europe, as a major
innovation region, has an increasing need for decisive, dedicat-
ed action to be undertaken by policy makers in order to face the
competitive challenges.

In a second set of recommendations, therefore, we call on the EU
and its Member States to take action, together with the semicon-
ductor industry, to create the necessary framework conditions
that would enable the semiconductor industry to engage with-
out delay in the next stages of innovation. Adopting these rec-
ommendations should further help the industry to initiate those
areas of opportunities that we have highlighted in this report.
This is required by the convergence of the semiconductor in-
dustry’s interest with a very broad scope of those of Europe as a
whole. Such measures must support a value creation process that
is “predominantly influenced by vicinity to appropriate partners
(including suppliers and customers) and availability of know-
how, followed by state support conditions™

Main action points here consist of measures that have more of a
‘shaping’ nature insofar as they aim at supporting the necessary
deployment of R&D and facilitating backup of technological de-
velopments with design skills, engineering know-how and the
still significant remaining manufacturing expertise required to
implement and execute.

Adopt a number of specific regulatory and legislative
flanking measures aimed at accompanying the stated
innovation priorities and ensuring their effective
implementation by:

= Supporting policy actions at both European and international
levels aimed at correcting disadvantageous currency distor-
tions, e.g. the EURO vs. the USD, thus strengthening more
balanced bilateral and international trade relationships in
critical hi-tech business domains.

= Stimulating the development of regulatory frameworks for la-
bour policies that anticipate and manage change better, e.g.
along the lines of the recommendations in the EU green pa-
per, i.e. advancing a “flexicurity” agenda in support of a labour
market that is fairer, more responsive and more inclusive, with
special attention to the mobility of engineers and scientists
both between academia and industry and between different
countries.’®

3 cf. [CATRENE White Book 2007] Part A. p. 13
4 of [ENIAC SRA 2007] p. 8
5 cf. European Commission. DG Employment. 2006

= Removing possible legislative “Shaping the future”
roadblocks to the introduction
of new technologies and systems,
in particular in the EHS arena,
reminding policy makers that
the semiconductor industry es-
sentially is an up-stream supplier
of its devices to the OEMs and
that it has a proven track record
of voluntary measures complying
with, or even exceeding, require-

the structuring

importance of this

ments of the set rules.
creation and for
= Working in close collaboration
with the industry in order to
anticipate legislative initiatives
and measures in sensitive appli-
cation areas (e.g. energy, ecol-
ogy, mobility, health) that will
be of significant importance, in particular with regard to the
development of nanotechnologies, emphasising that ignoring
feasibility would jeopardise the competitive position of both
technology suppliers and OEMs.

excellence of the

academic research

Leverage the public R&D funding potential that exists
in Europe in order to create a Europe-wide infrastruc-
ture for open innovation and knowledge-sharing that
recognises the individual and collective societal contri-
butions of R&D by:

= Restoring in targeted, EU-wide priority R&D programmes
increased public funding levels in alignment with the Lisbon
agenda, thus revitalising a sectoral innovation pipeline and
avoiding the fragmentation issue specific to Europe. (This
fragmentation has resulted from spreading funding across too
broad a scope of research topics and from too close adherence
to national research preferences and policies.)

= Making all available incentive schemes, from R&D tax credits
to loans and grants as well as from EU structural funds to na-
tional and local measures, in order to attract internationally all
stakeholders to ecosystems or centres of excellence dedicated
to agreed technology roadmaps and work programmes under
public-private partnerships.

Encouraging the creation and expansion of new firms in high-
technology sectors in order to allow Europe to achieve its R&D
potential, calling on EU financial markets and Europe-based
venture capital investment capabilities to support increased
funding of new technology-based firms.

Encourage the essential role played by education as the
long-term foundation of intellectual innovation capital
and a solid science base from which future generations
of researchers and engineers will be able to draw by:

= Launching programmes and curricula at all levels - schools, uni-
versities, post-graduate training - able to raise innovation aware-
ness dramatically and to attract both new students and teachers
to all disciplines in the nano-/ microelectronic sciences.

means understanding

industry in the economy,

in intellectual capital



= Leveraging the ‘institutional’ capabilities academia (univer-
sities and research institutes) and regional and local govern-
ment bodies and knowledge transfer organisations provide to
extend and exploit their research infrastructures such as sci-
ence parks, incubators, venture partnering, etc., to support the
creation of young, high-tech SMEs.

= Opening much more jointly-coordinated and regulated in-
dustry training or PhD specialisation opportunities with
established R&D institutions for highly specialised talent
aimed at generating the required hi-tech knowledge and skills.
This training should be linked to practical professional experi-
ence as well as aimed at increasing intellectual property right
(IPR) creation capabilities.

= Facilitating the mobility of highly-skilled human resources in
science and technology (S&T)disciplines, allowing for a more
targeted cross-border intake of both students and a young
R&D labour force, enhancing the attractiveness of Europe for
scientific innovation while at the same time offering EU-born
educational and professional opportunities abroad.

Encourage the maintenance and renewal of European-
based manufacturing capability by restoring the condi-
tions of Europe’s attractiveness, specifically:

= Devising a set of framework policies for existing sites that sup-
ports the development of manufacturing capabilities - includ-
ing new processes, tools and methods among others - for a
large range of innovative products and technologies building
on the acquired expertise in semiconductor manufacturing,
thus extending the economic life of the existing European
manufacturing base.

Supporting initiatives that encourage new EU- and national-
based development programmes aimed at enhancing innova-
tion and manufacturing capabilities for advanced semiconduc-
tor products in specific application segments or for dedicated
types of devices; such initiatives may take different forms, e.g.

9.3. CONCLUSIONS

“Mastering innovation” and “Shaping the future” are the two sides
of the same coin. ESIA, representing the semiconductor indus-
try in Europe, believes that by reaching consensus on research
priorities Europe stands a unique chance to gain better control
over the direction and pace in which innovation takes place and
hence deliver to all concerned stakeholders the necessary focus,
energy and mindset to translate innovation inputs into winning
propositions and to realise their competitive advantage in the
global economy. For Europe to play a world- leading role in key
applications for energy, transport, security, logistics, health, in-
dustry, consumer and communications, mastering the next in-
novation waves of semiconductor technology is a must.

ESIA is also convinced that by improving the industry’s abilities
to benefit from the innovations ahead, industry members togeth-
er with all concerned decision makers - the EU, Member States,
universities and research institutes - will contribute to shaping
the destiny of Europe by competing in the world economy and
by being rewarded with strong economic returns. Keeping Eu-
rope’s micro-/ nanoelectron-
ics assets and credentials
in Europe is the stakehold-
ers collective responsibili-
ty. By jointly committing to
innovation roadmaps, mas-
ter plans and programmes
that are benchmarked for
the future, Europe takes in
its own hands all its chanc-
es to achieve the wider ob-
jective to assert its role as a
strongly-competitive econo-
my and a leading technology
provider.

By improving the
industry’s abilities to
benefit from the innova-
tions ahead, industry
members together with
all concerned decision
makers - the EU,

Member States,

universities and research

joint ventures, global alliances, foreign investments, etc. institutes - will contribute

Setting adequate priorities to encourage, at EU and national
levels, the creation of economic value by diversifying the
manufacturing capabilities of both semiconductor device
manufacturers and equipment and materials suppliers into
new targeted application areas where Europe has technology
leadership. This should be done while assisting the creation of
new competency clusters and in close co-operation with users,
academia research institutes.

Encouraging the development in Europe of new tools, meth-
ods, equipment or materials needed both for ‘more Moore’
and ‘more than Moore’ technologies, thus enabling new op-
portunities for the European semiconductor industry.

to shaping the destiny of
Europe by competing in
the world economy and
by being rewarded

with strong economic

returns



Summary of recommendations

Mastering Innovation

Stimulating a
Europe-led “market
pull” for new ap-
plications paving the
way toward emerg-
ing markets

Establish micro-/
nanoelectronics as
one of the overrid-
ing European R&D
investment priorities
for EU framework
programmes and
public-private part-
nerships

Focusing industry-wide innovation incentives on semiconductor systems know-how for new applications.

Leveraging all the European semiconductor industry’s strengths to maintain industries’ electronics innovation
leadership in the global market.

Launching cross-industry, cross-border initiatives (clusters, public-private partnerships, etc.) stressing the contri-
butions of semiconductors in specific technology areas.

Orchestrating a Euro-microelectronics invention awareness programme and encouraging the end-use industry
base, from large-scale companies to SMEs.

Setting objectives for reaching standard agreements for new applications quickly and efficiently in critical devel-
opment areas demanding high technical performance and quality levels.

Seeking a broad alignment of all stakeholders, i.e. the EU Commission collectively represented by DG Enterprise,
Information Society, Research, and Competition, EU Member States, companies, universities and research institu-
tions, with the proposed programmes and agendas.

Promoting and leading international cooperation on issues that are shared with the European industry.

Fostering the necessary collaborative conditions by creating incentives for all possible forms of clusters, public-
private partnerships and ecosystems.

Applying an improved and Europe-wide generalised / harmonised tax credit scheme for R&D; if necessary by
establishing topical specifications related to micro-/nanoelectronics in order to apply it on a case by case basis.

Making micro- and nanoelectronics a priority educational objective and development theme, ranging from
awareness in the primary-to-high school education followed by developing multi-disciplinary curricula in aca-
demic training.



Shaping the Future

Adopt a number
of specific regula-
tory and legislative
flanking measures
in support of the
semiconductor
industry

Leverage the public
R&D funding
potential that exists
in Europe

Encourage the role
played by education
as the foundation
of intellectual inno-
vation capital and

a solid science base

Encourage the main-
tenance and renewal
of European-based
manufacturing
capability

Supporting policy actions at both European and international levels aimed at limiting disadvantageous currency
distortions, e.g. the EURO vs. the USD.

Stimulating the development of regulatory frameworks for labour policies that anticipate and manage change bet-
ter, e.g. along the lines of the recommendations in the EU green paper.

Removing possible legislative roadblocks to the introduction of new technologies and systems, in particular in
the EHS arena.

Working in close collaboration with the industry in order to anticipate legislative initiatives and measures in sen-
sitive application areas (e.g. energy, ecology, mobility, health) that will be of significant importance, in particular
with regard to the development of nanotechnologies.

Restoring in targeted, EU-wide priority R&D programmes increased public funding levels in alignment with the
Lisbon agenda.

Making available all possible incentive schemes, from R&D tax credits to loans and grants as well as from EU
structural funds to national and local measures.

Encouraging the creation and expansion of new firms in high-technology sectors in order to allow Europe to
achieve its R&D potential, calling on EU financial markets and venture capital investment capabilities.

Launching programmes and curricula at all levels able to raise innovation awareness dramatically and to attract
both new students and teachers to all disciplines in the nano-/ microelectronic sciences.

Leveraging the ‘institutional’ capabilities academia (universities and research institutes) and regional and local
government bodies provide to extend and exploit their research infrastructures such as science parks, incubators,
venture partnering, etc.

Opening much more jointly-coordinated and regulated industry training or PhD specialisation opportunities
with established R&D institutions.

Facilitating the mobility of highly-skilled human resources in science and technology (S&T) disciplines allowing
for a more targeted cross-border intake of both students and a young R&D labour force.

Devising a set of framework policies for existing sites that supports the development of manufacturing capabili-
ties for a large range of innovative products and technologies.

Supporting initiatives that encourage new EU and national-based development programmes aimed at enhancing
innovation and manufacturing capabilities in specific application segments.

Setting adequate priorities to encourage, at EU and national levels, the creation of economic value by diversifying
the capabilities of both the device manufacturers and equipment & material suppliers.

Encouraging the development in Europe of new tools, methods, equipment or materials needed both for ‘more
Moore’ and ‘more than Moore’ technologies.



Glossary for Competitiveness Report 2008

APAC
ARTEMIS

AUTOSAR

CAPEX
CATRENE

CEA-LETI

CMOS

CNT

DG
DISTI
DRAM

EBIT
EC
EDA
EE
EFTA
EIM
EIT

ELV
EMEA
EMS
ENIAC

EPO

ESH
EUREKA
EURIPIDES

EUVL
FDI
FPGA

FTE
GDP
GDS2
GERD
HW
IC

Asian Pacific market

A Joint Technology Initiative (JTT) by the Euro-
pean Commission; public-private partnership
on embedded computing systems

Automotive Open System Architecture; an open
and standardized automotive software architec-
ture, jointly developed by automobile manufac-
turers, suppliers and tool developers.

Capital expenditures

Cluster for Application and Technology
Research in Europe on NanoElectronics,
EUREKA programme

Commissariat a 'Energie Atomique - Labo-
ratoire d’Electronique et de Technologie de
I'Information, Grenoble

Complementary MOS (Metal Oxide Semicon-
ductor)

Fraunhofer Center Nanoelectronic Technology,
Dresden

Directorate-General of the EU

Distributor

Dynamic Random Access Memory; a type of
semiconductor memory

Earnings before interest and taxes

European Commission

Electronic Design Automation

Electronic Equipment

European Free Trade Association

European Investment Monitor

European Institute of Innovation and
Technology, Budapest

End of Life Vehicles; EU Directive

Europe, Middle East and Africa

Electronic Manufacturing Services

European Nanoelectronics Initiative Advisory
Council; a Joint Technology Initiative (JTI)

by the European Commission; public-private
partnership on nanoelectronics

European Patent Organisation

Environment, Safety and Health

A Europe-wide Network for Industrial R+D
Eureka Initiative for Packaging and Integration
of p-Devices & Smart Systems

extreme ultra-violet lithography

Foreign direct investment

Field Programmable Gate Array; a semiconduc-
tor device

full-time employed

gross domestic product

or GDSII Graphic Design Station II

Gross Expenditure on R&D

Hardware

Integrated circuit

ICT

IDM

IPD

LpP

MCO
MCP
MEDEA+

MEMS
MPU
MTBF
NAND
NIE
NMOS
NS&E
ODM
OECD

OEM
[ON
PFOS

PPP
R&D
REACH

RF
ROI
RoHS

RTC
RTOS
S&E
S&T
SATS
SC
SIA
SiP
SMEs
SoC
SOI
SOS
SW
USD
WEEE

WSC
WSTS
WTI
WwWw

Information and communications technology
Integrated design manufacturer

Integrated Passive Deiscrete

Low power

Multicomponent IC

Multichip IC

Industry-initiated pan-European
Programme for advanced co-operative
Microelectronics R&D
Micro-Electro-Mechanical System
Microprocessor Unit

Mean Time between Failures

Type of Flash memory

Newly industrialized economies

Type of Flash memory

Natural science and engineering

Original Design Manufacturer

Organisation for Enconomic Co-operation and
Development

Original Equipment Manufacturer
Operating System

Perfluorooctanesulfonic acid; is used in mul-
tiple photolithographic chemicals
Purchasing power parity

Research & development

Registration, Evaluation, Authorisation of
Chemicals; EU Regulation

Radio frequency

Return on investment

Restriction of use of certain hazardous sub-
stances in electrical and electronic equipment;
EU Directive

R&D tax credits

Real Time Operating System

Science and Engineering

Science and Technology

Semiconductor assembly and testing services
Semiconductor

Semiconductor Industry Association of the US
System-in-Package

Small and medium enterprises
System-on-Chip

Silicon-On-Insulator

Silicon-On-Sapphire

Software

United States Dollar

Waste Electrical and Electronic Equipment;
EU Directive

World Semiconductor Council

World Semiconductor Trade Statistics

West Texas Intermediate

Worldwide



Short references in footnotes:

[AHO Report] European Commission. DG for Research. Cre-
ating an Innovative Europe. Report of the Independent Expert
Group on R&D and Innovation appointed following the Hamp-
ton Court Summit and chaired by Mr. Esko Aho. 2006. Link:
http://europa.eu.int/invest-in-research/

[CATRENE White Book] CATRENE White Book. A private-
public partnership for growth through innovation in Europe.
Part A: Rationale and Organisation, Part B: Applications and
Technologies. MEDEA Office Association (ed.), Paris, 2007.

[ENIAC SRA 2007] ENIAC. Strategic Research Agenda. Eu-
ropean Technology Platform Nanoelectronics. Second Edition,
2007.

[ESIA 2005] EECA-ESIA. The European Semiconductor In-
dustry: 2005 Competitiveness Report; Brussels, 2005.

[ISTAG Report] European Commission. DG Information So-
ciety and Media. Shaping Europe’s Future Through ICT. Report
from the Information Society Technologies Advisory Group
(ISTAG.) 2006. Link: http://www.cordis.lu/ist/istag.htm

[Key Figures 2007] European Commission. DG for Research.
Key Figures 2007. Towards a European Research Area Science,
Technology and Innovation. European Communities, 2007.
[Key Figures 2007]

[Rapport Saunier 2008] Saunier, Claude, Sénateur. Rapport sur
Iévolution du secteur de la micro/nano-électronique. Office par-
lementaire dévaluation des choix scientifiques et technologiques.
Paris, 2008.
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