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Buropesn Menoslectronics Initiative Advisony Cound

» In the beginning there was a Vision ...
» Technology mapping in ENIAC: Moore’s Law and more
» Euregional clusters in the nanoelectronics R&D ecosystem

» Next step: cooperation across clusters and platforms
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The ENIAC strategic objective Is Jrk
to enable the ICT future of Europe

» Serve the entire European Semiconductor value chain
— Include suppliers, producers and users

*« NIAC

Buropesn Manoelectronics Intiative Advisory Coundl

w

Connect and strengthen European high-quality competencies
— Enable critical knowledge, include SME

w

|dentify disruptive technologies to solve blocking points
— Guided by the Strategic Research Agenda focus areas

w

Focus on research leading to industrial innovation
— Connect to the academic community at large

-

Enhance cooperation between industry and academia
— Foster strong R&D ecosystems across Europe
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Achieved through a European Forxk
public-private partnership in silicon
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Buropesn Menoslectronics Initative Ady
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From a Vision ... fn s
to a Strategic Research Agenda S

Buropesn Nenoelectronics Initative Ady
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ENIAC is at the base of Faxk
the application platforms
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Buropesn Menoslectronics Initiative Advisony Cound
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Applications drive the ENIAC agenda Yo e

e Doctor in your Pocket
Health Real-Time Diagnostics

. 100% Safety on the Road
MObI'Ity / Transport Integrated Transport Systems

Prevention of Pollution

~
4

Personal Emergency Systems

Safety / Security Protection against Crime and Terrorism

Secure Home Environment

p

eamiess wire Ireless ACCesSS

Commun ication Mobile Services withput Compromise

Education / Entertainment T Content with Best Ouality. (6,9, HDTY)

Energy / Environment T Energy saving illumination
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Health, e.g., ‘silicon’ meets ‘carbon 4 niac
Semiconductor s, ——— Implanted hearing aid
systems inside ’%}\ Artificial vision
can improve the RS |dentification
guality of life g =

Insulin dispenser

Still a long way
to go, technical
and societal, \
e.g., ﬁ
regulations, -
approval,

liabilities, {

reimbursement, \& |

SMS pacemaker
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Mobility, e.q., ‘safety cocoon’

Networked Cars
77 GHz

N
* He Ak

S NIAGC

Video Ultra sonic Video
Radar
Long range Night Vision & Mid range Short range Rear
£150m £ 150 m £60m £3m zone
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Safety, e.g., ‘eGovernment’

» elD Documents
— ePassport
— National ID card
— Driving licence
— Vehicle registration
— eVisa

» Public Service Credentials
— Health cards
— Social security cards
— Residence permits
— Citizen Cards ...

» Public Employee Badges
— Governmental department badges
— ID token
— Log on card / token
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The ENIAC technology domains ok
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Buropesn Menoslectronics Initiative Advisony Coundl

S =
Complex digital circuits Enabling technology into Non-digital functions and
(compute ) manufacturing human interface (interact )

Effective platform-based Exploring at and beyond Total system integration
system design p| the limits of scaling System in-Package”)

\
é /\ \
\

o Design \ Heterog neous o
Automation Integration
o . o
More Moore More than Moore

Equipment and Materials

O
Beyond CMOS / Beyond Moore
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Intelligent systems need Moore,
but they also need more ...

Radio

SEeNsor

Power L
Actuator

. More Moore

. More than Moore

\. J
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Moore’s Law, and more ... .
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Buropesn Menoslectronics Initiative Advisony Coundl
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Beyond Moore challenges:

a selection
RF interconnect Optical Intercon
Multigate Tr Nano wire Tr Molecular device
3D integration Nanotube Tr Spin device
Molecular computing
Quantum computing
DNA computing
Optical computing
\ IV 4 16
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It's much more than ok
‘jJust” miniaturization
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Buropesn Menoslectronics Initiative Advisony Cound

» multi- functionality

» multi- discipline

» multi- scale in geometry and timing
» multi- technology

» multi- process and design

» multi- material and interface

» multi- damage and failure mode

» multi- variability
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ENIAC’s multi-dimensional £l o
technology roadmap Baloofietrieiveed
10mm

1mm
100nm
10nm NI
1nm v

1960 1980 2000 2020 2040 2060
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Industry, academia, and public Jorxk
authorities working together
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Buropesn Menoslectronics Initiative Advisony Cound

Public Authorities
Mirror Group

O
Scientific
Community Council

Regional B o
competence clusters [ _
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Point-One: a Euregional Pdle
In Nano and Embedded

P
@® Technical
Universities
Nijmegen
Eindhoven
n = H
Leuve = Aachen
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Point-One is built on four strands Y niac

Buropesn Menoslectronics Initiative Advisony Cound

1. Strategic research initiatives

— Integrated innovation projects
— Exploiting regional strengths in MEDEA+/ITEA2, ENIAC/ARTEMIS

2. Open innovation institutes
— Holst Centre (sensors, large-area electronics)
— Embedded Systems Institute (architecture, software)

3. Human capital development & knowledge interaction
— University and polytechnic curricula

|
— Exchange between industry and academia az Polnl_oIle
4. SM E development Pole of innovative technology on nanoelectronics and embedded systems
— Knowledge vouchers
— Venture capital Empowered by
J':"/ the Dutch Ministry
Investment ambition 2007-2011: €1.5B, private/NL/EC RS L L
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The MEMSIland initiative T

Buropesn Manoelectronics Intiative Advisory Coundl

» One of the two first Point-One integrated innovation projects

» Positioned in the ‘More-than-Moore’ and ‘Heterogeneous Integration’
segments of the ENIAC Strategic Research Agenda

» Objective:

— Develop and integrate all key competencies and technologies needed for
cost-effective packaged MEMS solutions

— Cooperation on a national scale covering the complete value chain linked
with international partnerships and networks, to achieve cost effective
options of new MEMS device

— Education of highly qualified people in this highly complex field

— Create a sustainable innovation environment and world-class competitive
strength in the emerging sensor/actuator/MEMS business

» Size of the program: 220 person years in 2006-2009
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The MEMSIland consortium *:;i*niac

Europesn Menoskectronics Initiative Advi

Large industry SME
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UnlverSItIES concepl to volume Softwara for Micro- and Nano-Technologies
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Examples of demonstrators

» Nanomech
— Non-volatile memory integrated in
standard CMOS backend
— Electrostatic addressed metal finger
*l — Radiation-hard, low energy, high
endurance, fully scaleable

il \4

**
*

—
GRAKE PRIZE

CAVENDISH
KINETICS

Closed =——>

o
‘|

» RF-MEMS

— Varicap for RF signal routing in
multimode mobile devices

— Electrostatic addressed metal plane

— Extreme high quality factor, high
power handling -

|
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Research
Projects

Public
(EC, MEDEA+, National)

ENIAC Strategic Research and Private (Industry)

Agenda
(2" ed November 2006)

The Report of the
High Level Group
(June 2004)

Vision
2020

27
Business Development / AJ van Roosmalen March 29, 2007



The landscape: formation of clusters

v

Complexity in the world of Semiconductors increases continuously

w

No company can walk alone

» ... and no ‘Pdéle de Compétitivité’ platform can do it all

v

Existing clusters have to look around

w

Leveraging regional strengths and competences

v

Aligning with and learning from other R&D ecosystems

w

Building a network of matching competences serving Europe’s industry
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A kaleidoscope of cooperations
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Joining forces in Europe

Common pan-European

Strategic Research Agenda

FP7
Upstream
R&D

Joint
Technology EUREKA
Initiative MEDEA+
Transnational

Industry + programs

Academia +

Countries +
EC

National
programs
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Still a lot to do, together
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