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Introduction

<+ Dr David Burrows

+ Director of the UK’s fastest growing design
membership trade organisation, the National
Microelectronics Institute

+ Director of the UK Imaging Design Centre of
Micron Technology, Inc., the fastest growing
and #1 CMOS Image Sensor Design &
Manufacturing company in the world
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Electronics Today

+ Electronics Systems are at the heart of most
modern products, representing 20% or more of
the cost

+ Real-World Physical Control, Sensing, &
Processing has moved from the world of Macro-
Mechanical to Micro & Nano-Electronics

http://www.history.rochester.edu/steam/thurston/1878/f29p115.gif
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+ *' a worldwide base semiconductor market of $213bn
(€171bn) in 2004...enables the generation of some
$1200bn in electronic systems business and $5000bn in
services, representing close to 10% of world GDP.” e

European Semiconductor Industry: 2005 Competitivene ss Report, ESIA

$5 000B
Internet service providers = Games ® Telecom operators = Broadcast

Automobile Industrial Defense

Medical Space

Electronics
$1240B

Electronics industry

Semiconductor

Capex $2138 Materials
$45B
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+ UK
+ UK
+ UK

The UK Today

nas 1% of the world's population

oroduces about 4.5% of t

oroduces 9% of the "com

PhDs and refereed scientific
+ UK in world scientific journal publications is second

to the USA

ne world's R&D

parator group”
publications

+ UK has 12% of the world's scientific citations
(second to the USA)

+ UK has more than 15% of the world’'s new IC
design starts
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(ref “Electronics Sector Report” June 2005, EPSRC)

+ UK electronics sector is seventh in the World &
second in Europe

+ But 80%-90% of all business are small & micro-
sized & only 10% of total revenue
+ Both a strength & a weakness

+ The fewer larger firms employ 50% of workforce
generating 75% of the UK’s revenue

<+ A handful of >1,000 employees nearly all non-UK
owned
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UK Electronics Today

(ref “Electronics Sector Report” June 2005, EPSRC)

+ In 2002 Electronics Manufacturing
employed 250,000 people generating
sales of £37Bn from 9,400 companies

+ Massive impact on all sectors continue, eg
Automotive Electronics Content is rising
dramatically

+ A series 7 BMW today contains more CPU
power than a PC



Electronics and semiconductor content of the
production costs of an average light vehicle



Automotive Imaging Applications



UK Off Shoring Challenge

Serious problems facin

g UK electronics

manufacturing organisations
Much of it is disappearing offshore to lower cost

regions
+ Ensuing threat to t
UK TV, PC & Mobile P

ne design industry
none manufacturing decimated

2001 recession caused
their costs

Increasing pressure on
complexity increases a
fierce

Off Shoring: Will Desig

many businesses to look at

cost does not abate, design
nd the global competition is

n Follow?



UK Electronic System
Design Response

+ NO!

+ Why do we have genuine cause to be more
optimistic?

+ UK Continues to be strong in electronic circuit &
system design
<+ The right business, finance, academic and legal

Infrastructure to foster a healthy design community.

+ Continues to attract inward investment in
manufacturing & design R&D from leading
overseas companies



UK Electronic System

Design Response

+ Right Education, Broad Experience, Design
Innovation, Quality, Communications

+ Mitigating market risk with experience

+ How much will it cost a company if it misses a
market window?

+ How much does it cost to correct design bugs?
+ Cost Leadership vs. Cost Competitiveness
+ Low Cost x Forever = No Solution

+ Strong applications skills in selected sectors In

<+ Analogue, Mixed Signal, Specialist Sensing,
Nanotechnology, Medical......

+ Not Just Pure Digital!



Not Just Pure Digital?

+ There Is a great deal of value added by In
Analogue, Sensors, Interfaces, MEMs

+ Such circuits do not have the same
demands on scaling to enable markets or
competitive advantage

+ Indeed, many analogue designs sit very
nicely on more mature processes, but
have a much high value in the market



UK Success Examples

+ UK Is a global leader in electronics design

+ Fabless: Wolfson
<+ 2005 Revenue $166.6M (£95.2M)

+ UP IP: We all know about the success of ARM....
<+ 2005 Revenue $418.7M (E240M)

+ ....but did you know Cambridge Silicon Radio is bigger?
% 2005 Revenue $486.5M (£278M)

+ The World's biggest fabless start-up of the new millennium?

<+ “we are recruiting aggressively in areas suchas R & D.” (CSR: NMI
member)

+ Foreign owned companies continue to invest heavily in
the hot-bed of UK talent

Broadcom acquired Element14 and Alphamosaic

Intel acquisition of Zarlink group

Motorola acquires TTP Communications

Micron Technology, Inc, doubling investment in UK design

¢ ¢ ¢ 4



EnSilica Story (1)

+ EnSilica Ltd (est. 2001) is a Design Service House and
Video Coding Solutions provider

+ Won a design engagement in 2005 with a US blue chip
consumer electronics multinational
+ Specification to netlist
-+ 7 strong team over 8 months

+ Competitors included EU, US & Indian companies

+ Key for a competitive proposal
+ Outstanding design team expertise (10+ yrs/person)
+ Able to offer very tight timelines & effort estimates

+ Rates lower in UK than USA, EU BUT much higher than India

+ More than compensated by difference in required manpower &
lower management overhead costs



EnSilica Story (2)

+ End benefits for Customer:-

Design finished on time, to spec & integrated
Smooth Communication

Enjoyed great flexibility

Late spec change accepted without cost penalties

Ensilica contributed to overall system definition,
outside of immediate engagement

Verification strategy & environment exceeded
customer expectations

UK Is competitive when excellence in design &
verification quality along with management
flexibility & communications are considered

¢ ¢ 44 44
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UK Innovation Systems

Innovation Systems Link Up the UK Electronics Design Machine

Academia
< Southampton, Bristol, Imperial College, Edinburgh, Cambridge, Queens,
Belfast, Sheffield, Surrey, York, Essex....
Startups
Training & Education

Business Support

<+ Incubators (e.g. SETsquared)

<+ Funding
+ Public (NMI are demystifying the public funding quagmire that acts as a batrrier)
+ Private (NMI are producing a guide for “wannabe entrepreneurs”)
+ Strong electronics focussed VC community (Apaz, Atlas, Esprit Venture Partners,

Pond Venture Partners, Scottish Equity Partners, Quester, etc)
<+ Electronics Knowledge Transfer Networks

+ NMI lead government proposal to get investment into this strategic industry that
underpins virtually every industrial sector we have

+ UK has strong laws to protect IP — anyone want to do R&D in China?
<+ R&D tax credits + Taper relief on shares



Examples of KT from the Photonics
Innovation Centre —Heriot Watt

+ Diode-Laser pumped solid-state

lasers

+ Basic research EPSRC funded late
80’s — mid 90’s

+  Various industrial/MoD collaborations
from mid 90’s

+  Advanced prototype development
through Photonics Innovation Centre

<+ Joint venture spin-out '03

(PhotoSynergy Ltd.)
<+ Route to market
<+ Design for manufacture expertise

Photolyneray

+ Mid-IR Hyperspectral Real-time
Imaging

>

>

EPSRC funded basic research
throughout '90’s

Scottish Enterprise Proof of Concept
Award completed '03 (spectroscopic
imaging system for hydrocarbon
gasses)

Royal Society of Edinburgh
Enterprise Fellowship and Local
Enterprise business and product
development support awards '03-'05

Licence opportunity ‘05



NMI Strategy

Support & Develop the Innovation System

* Promoting Communication : Knowledge Diffusion & Exchanges through Industry-Wide Networks.
* Promoting Innovation through Business Development Support, Alliances & Collaborations.
* Improving Funding at Regional, National and International Levels Obtained by the Industry.

Industry Representation

* Represent the Industry to Key Stakeholders and Policy Makers in Government, DTI and Regions.
* Build Alliances with other TA’s to Provide a Clear Message on Industry Priorities.
* EIGT Report: Ensure Key Areas are Driven Forward

Support Skills Development, Education & Training

* Provide Industry Linkage to Educational Bodies including SEMTA, CEESI and IGDS.
* Promote and Sponsor Key Training Programs  such as Insight Management Development.
* Work with Members to Minimise Skills Loss from the Industry and Reduce Recruitment Costs.

Improve the Supply Chain

* Improve Efficiency and Reduce Costs Spanning the Supply Chain from Raw Materials, Manufacture,
Design and Support Services.

* Activities Include Business Networks, Best Practice Forums such as EDA, Equipment Utilisation and

Business Support Services such as Equipment Spares Trading, Climate Change Levy and Energ

lnformation Provision
» Establish, Accumulate and Provide Information to Stakeholders - For and About the Industry
Including Detailed Semiconductor Industry Statistics, Benchmarks and Core Capabilities.




UK In Electronics Systems Design

+ From the recent NMI survey (March 2006) we
can see design major activity in these areas




Future of Electronics Design

+ Smaller, faster, cheaper: Everywhere!

+ 3 major trends:

+ Computerisation, Miniaturisation,
Molecularisation

+ Electronics plays in all 3 areas
+ More of Moore (finer geometries)

+ More than Moore (Heterogeneous
Integration)




More than Moore?



Interesting Futures

+ If we are complacent we will loose “Design”
+ We still need to compete on an International basis

v
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v
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Education, Experience, Innovation, Communications

Stay ahead — keep up to date
+ It's important to attend events like these

Embrace change as an opportunity
Access European Funding as well as UK

+ We need to use our national assets

>

4
v

Work together to build and maintain a recognisable &
marketable national strength in electronics design

Invest in Education, Training, R&D
Encourage innovation and business exploitation



Conclusions

+ The Evolution of Electronic System Design
continues apace

+ UK has a strong position but sometimes lacks
overall coherence to make the sum more than
the parts

+ We have an obligation to ourselves, our careers
& our companies to Innovate, Communicate &
Network

+ The NMI aims to work with you to “build the UK
community”



