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Introduction

| describe how Scotland has successfully developed a small,
but vibrant research base to establish a valuable niche in the
global optoelectonics market.

This talk is based on the experience and activities of the Scottish
Optoelectronics Association (SOA). It describes how the
Association supports its member base and how it interacts with
other groups and agencies to further economic growth. In particular
It concentrates on “Commercialisation of Scotland’s Research base.
Associations in other parts of the world will operate differently and
the support provided by them and their region will not necessarily
replicate that described here. However, knowing how SOA supports
the Optoelectronics community in Scotland may allow the reader to
ask directed questions which may result in identifying similar
mechanisms that they may access.



Scottish Optoelectronics
Association

e Established in 1994 — the 3" oldest
national association

e Members are drawn from Universities and

the company base




SOA Membership

O Joiners

B Leavers
B Start-ups
O Ceased

New members in 2005/6

— CA models, Gilden, Design LED
Products, Napier University

Leavers
— Freelight, Walker Precision, Level 1,
RGU (2),
Ceased Trading
— Pro2Cem, Crystal Consortium,
Photonic materials, MM Telecables,
Ferranti Photonics, BAE System
Displays
Individual Members
— 8joined
New Starts-ups:
Gilden
M-Squared Lasers
Gas Sensor Solutions
Nemphlar
Pufferfish;
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Scottish

==U0ploelectronics

RESEARCHERS

The EPICentne
ottish Microclectromics Centre

Ulniwver

Uiniwe

Umniversity of Ed
University of Paisley
University of St, Andrews
Umniversity of Strothoelyde

COMPANIES
AvcuScene Corporations Lid

BAE Svstems

Bedfiord Opto Technology Limited
CRL Opto Ltd w.
CTP Silleck Lid b
Display Products Technology Lid
EBT Technologies Lid

Kelpie E.M. Lud

Microermissive Displays Lid

NCR Financial Solutions Group Lid
Thales Optronics

COMPANIES
Tdinburgh Instruments Lid

1BH

Macam Photometnes Lid
Measurement Devices Led

Onpios Ple

Polanoid (UK) Led
STMicroclectronscs (R&D) Limited

RESEARCHERS ‘

Sensing Rescarch Imaging Rescrach

Heriot Watt University 3d Matic Faraday Partnership
University of Dundee Scottish Agricultural College
University of Glasgow UK Astronomy Technology Centre
University of St. Andrews

University of Strathelyde

ASSOCIATION
RESEARCHERS

Kelvin Nanotechnology
Glaspow Caledonian University
Robent Gordons University
University of Glasgow
University of Paisley
University of St Andrews
University of Strathclyde

COMPANIES

Alcatel COptronics LK Lid
Clairemont Electromics Lid
CST Gilobal Limited

The Crystal Consortium Lid
EMC Compliance Services
Intense Photonics Lud
Kamelian Lul

Laght Metworking

MM Teleeables Lid
OptoSci Ld

Photonic Materials Lid
Semple Cochrane Plc

g craHertz Photonics Lud

COMPANIES

Asclepion-Meditec Lid

BAE Systems - [R Business Group

Caladox Lid

Coherent Scotland Lid

The Crystal Consortium Lid

'. Edinburgh Instruments Lid
" Ferranti Photonics Lid
T Laser Support Services Lid
" Photonic Materials Lid

'._ Photonic Solutions Plc

- Thales Optronics
-

“ RESEARCHERS

. Institute of Photonics
4  Photonics Innovation Centre
Heriot-Watt University

Robert Gordons University
University of Abertay Dundee
University of Glasgow

University of St. Andrews
University of Strathclyde

SOA Companies and Research

e Scottish

electronics
ASSOCIATION




MicroDisplays

CRLO and MicroEmissive Displays




Sensors

ST Microelectronics




L asers

Intense




Strength in University Research

e 13 Universities in Scotland. In 12 at least
one department engaged In
Optoelectronics research

e 30% of total UK research funds
e 450 researchers




Some of Today’s Leading Scientists

[J Sir James Black: Nobel laureate 1988, beta blockers & anti-ulcer drugs
[1 Sir John Mallard: pioneer of MRI

] Sir David Lane: p53 tumour suppressor gene

[ Sir Ken Murray: first vaccine against viral hepatitis B

[1 Sir Philip Cohen: cell signalling in major diseases

LI Professor lan Wilmut: first cloned mammal - Dolly

[] Professor Austin Smith: mammalian stem cell biology

[ Sir Alfred Cuschieri: pioneer of keyhole surgery

[ Professor Jim Hough: detection of gravitational waves




Physics Research in Scotland

RGU
6) Aberdee

Abertay
&CU Dundee

® st Andrews
Glasgow

Edinburgh
Strathclyde 0‘3 6 Heriot Vgatt

Paisley _
Napier

Physics research is located in geographically close HEIls




Achieving impact

Physics Research Indicators SUPA

mStaff

OPostdocs

B Res Income xX£100K
EPhDs

Ediziburgh
Heriot-Watt
St Andrews
Strathclyde

Cambridge

Imperial

SUPA aspires to the success of Stanford, MIT, etc.

Critical mass is needed to address the big scientific
problems of this new century




Themes

Bottom Up approach to identifying themes

* Initially selected for international quality and weight by
renowned researchers in participating HEIs

Further refined by inter-institutional working parties

Leading to key initiatives that bridge multiple HEIs to create critical
mass and step change our international profile

4 Y

Astro-Space Physics Photonics

Particle Physics Nuclear & Plasma Physics

Condensed Matter and Materials Physics

New Opportunities




SUPA Making Connections...

Initiatives in:
== SUPA EC

Astro/Space

Graduate School Condensed
Nuclear/Plasma @
Particles

Photonics
St Andrews

Paisley
Edinburgh

Strathclyde Heriot Watt




Photonics Initiatives

Coordinator — Prof W Firth, Strathclyde

Photonics Enabling Bio-Medical Innovation
» Seize unigue Scottish opportunities in bio-photonics and photo-
medicine.

Photonics at the Quantum Limit
» Exploit Scotland’s strengths in theoretical and experimental photonics
at the quantum limit.

Photonics at the Industrial Interface

* Provide an integrated platform for research into photonic and
nanomaterials.

» Accelerate the development and exploitation of advanced laser
technology.

* Promote interdisciplinarity with biology, computing, engineering and
life sciences.
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How did Scotland’s photonics
companies start?

3
S
2
£
:

University NewStart Conpany Foreign WK MLllti- Other
Spin-out Spin-ous Direct national
Investment

* Based on survey feedback and analysis by SOA, Oct 02




Investment in Young
Companies

O£ million




OIDA and OITDA next decade data

Prospects of OE World Market (billion
USD)

2010 2015

Source: http://www.oitda.or Jeegin/syouraio4-j.htm [1USD=110JPY]

Maturing towards $1T business I




Optoelectronics Support

[ EPSRC DTI KTP (Link)

\ EU FP7 EU FP7

r SHEFC Proof of Concept SMART

Scotland { RSE SEEKIT & SCORE SPUR Globalisation &

International
ITI Techmedia SCIS RSA Programme

Research> Feasibility>DeveIopme@ Process> Market >

-
Infrastructure Enterprise Fellowships Missions

EU/UK A

Industrial Fellowships Shows

Workshops

Scottish Optoelectronics Association

Roadmaps, TTOM, Skills, Promotion, International Links




Incubators

o Office & Laboratory bench space
— Broadband, Administration

e Business support
— Business Planning
— Investment Advice
— Contacts
— Accountancy, Legal, Patent assistance




Bridging Organisations

Institute of
Photonics
(Strathclyde)

Photonics Innovation
Centre (St, Andrews)

A

Centre for Integrated Optoelectronics

Optoelectronicss

Commercialisation

Sciences (Heriot Watt) Infrastructure

EPI Centre
(Abertay)

Scottish AMCET
Microelectronics (Dundee)
Centre

(Edinburgh)

Photonix

OptoCap

Thin Film Centre

- (Paisley)

Kelvin
Nanotechnology
(Glasgow)




University Commercialisation
Departments

Publish or Patent?
Income from licencing
Emergence of Commercialisation

Departments to maximise income from
research

Incubation of University spin-outs
University investment in start ups
Negotiation of use of technology




What are TTOM Awards?

[ www.TTOM.org.uk }

o Feasibility Studies

— The TTOM Awards programme will fund studies by
partnerships involving a Scottish SME and
researchers from an HEI.

— Its aim will be to establish then enable technology
transfer projects particularly with a cross-sectoral and
Inter-disciplinary focus.

o Grants of up to £5000 are to be awarded to the

HEI to tackle a problem or perform a feasibility

study relevant to the SME.




Enterprise Fellowships

Targeted at non-tenure researchers
12 month sabbatical

Business training

Mentoring and support

—Opto, Bio, Micro, CT, Energy, Digital
Media

Expanded project covering wider sectors
for 5 years




Enterprise Fellowship
Evaluation: 1997-2000

“...economic impact performance so far is very good, in terms of business
spinout from universities, net job creation and cost effectiveness. This will
be enhanced if the businesses established grow as they are anticipating.

“The Enterprise Fellowship Programme is shaping up to be an excellent
contributor to economic development in Scotland. It is enabling progress to
be made in the commercialisation of university research and the
establishment of technology oriented new businesses.”

Intense Photonics Ltd

Photonic Materials Ltd

Microemissive Displays Ltd

Kymata Ltd

Surfactant Solutions Ltd

Intrallect Ltd

Edinburgh Biocomputing Solutions Ltd




Enterprise Fellowship
New Programme

£5.5M

S Years

12-18 Fellows per year

Opto, Micro, Bio, CommTech, Energy, Digital Media

— PLUS: Electronics, Software, Tourism, Forestry, e-business, m-
business

Universities
— PLUS: agricultural and biological research establishments
Managed by Royal Society of Edinburgh
Improved mentoring
Training




International Collaboration

e = Scottish

electronics
ASSOCIATION .

AUSTRALIAN
PHOTONICS




Optoelectronics Cluster 205)0

rading & Development Organisations STRONG

@ MEDIUM
Univ./Industry Linkage — WEAKINOTHING
Organisations

End
Markets

D|s_play CONSUMER
Fabrication

DISPLAYS CISCO

MOTOROLA
AGILENT

Silicon Optical
Fabrication Packaging

PILKINGTONS
BAe SYSTEMS

Optical Equipment IMAGE/ DEFENCE
Manufacture SENSOR

POLAROID
JvC INDUSTRIAL

\ 4

Optical Laser
Material Manufacture
Growth LASERS

Optical Optical
: : Device Packaging Comms

MEDICAL

Chemicals COMPUTERY/|

FIBRE OPTIC EQUIPMENT OFFICE
Components & Equipment

Transport & Start up &
Logistics Growth Finance




Optoelectronics Cluster 2010 ..o 4 bevelopment Organisations ok

MEDIUM
WEAK/NOTHING

End

Software
/ Development Markets
System
Display Integrators CONSUMER
Fabrication
DISPLAYS
COMMS
Silicon Optical
Fabrication Packaging

DEFENCE
Equipment IMAGE/ > DEFENCE|
Manufacture SENSOR

’ Design CONSUME> INDUSTRIAL
Monitorin LASERS
' MEDICAL

Materials &
Chemicals

COMPUTER/
OFFICE

FIBRE OPTIC EQUIPMENT
Components & Equipment

Transport &
Logistics

=

Property




Scottish Industry Landscape

Policy and Practice Foresightigg.

National Priorities (Cluster Approach)

Food &

Tourism L
Drink

Energy

Enabling Technologies Advanc eering
rating technologies with micro & opto electronics :

J ting t >ro & opto electr Incorpoerating elements of Marine iles, Construction,
|ectronic systems, software and digital media.

“Regional” Priorities (Industry Approach)

. - . Forest
Shipbuildind . Constructior
b N Chemicals Industries

extiles Aerospace 2 Marine




UK Photonics Strategy

UK Technology Programme - The
Government's ten-year Science and
Innovation Investment Framework,
published in July 2004,

Over the period 2005-2008, £320
million is available to businesses in
the form of grants to support
research and development in the
technology areas identified by the
Technology Strategy Board.

Electronics & Photonics 1 of 7 areas
www.dti.gov.uk/innovation/technologystrategy

Photonics Strategy

Published July 2006. Will be
updated by the Photonics Knowledge
Transfer Network




DTI Support for Photonics: Technology Programme

Timing of Call

Priority Area

Funding

April 2004

Displays

£4m

Sensors and Control Systems £7.2m

Nov 2004 Optoelectronics and Disruptive Electronic £7.8m

Technologies

Imaging Technologies £6.2m

Apr 2005 Next Generation Lasers £7.2m

Nov 2005 Power Electronics and Control Systems £10m

April 2006 Organic electronics & displays £9m

Solid-State Lighting

Nov 2006 Plastic Electronics £5m?

Sensing & Imaging £8m??

Plus significant parts of MNT, renewable energy, design simulation & modelling,
direct writing, VOCS and data storage competitions (£28m). And EPSRC
contributions

Total commitment 2004-6 ~£90 million




Photonics?4:

The Board of Stakeholders of
the Photonics Technology
Platform, following the vote to
establish Photonics?! in
Brussels on 2 December 2005

Towards a Bright Future for Europe

Strategic Research Agenda
in Photonics

PHOTONCS?!

The Strategic Research Agenda:
Download your copy at

www.photonics21.0rg




Photonics in FP7 ?

EP7(2007-2013)

For 2007-08:
EXpected
90-100 M€

FP6 (2003-2006) PNl age
Average 32 M£ lye aglvi€ /year

I Funding
=== Average FP

I FP5 (1999-2002)

| Average 14 M€ /y?

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008




EFFPC
Myer Mormon
Email: myen@efpconsulting.com

EUTEMA
Bemd VWohlkinger
Email: wohlkinger@eutema com

T (| emobility

George Boag
Emnail; gboag@argetinginnovation.com

You find more information on:

www.epistep.org

Eurapean Commission Project Officer
Henrik Dam
Email: Henrk.DAM@cec.euLint

Archimedes

EPISTEP is a Specific Support Action eo-financad by the
Euwrapean Commission Innovation priarty, aimed at enabling
SME participation in the Sixth and Seventh Framework
Program with the gosal to enhance their presence in IST
European Technology Flatforms (ETF), namety

ARTEMIS ENIAC eMobility
Embedded

Mebila
systerm Mano cicctonics. Communicaticn

EPISTEP Partners

United Kingdom France
the coordinator ALMA
Targeting Innovation Romania
WLl Eurograph
S0OA Services .
Inmovation Certres Scofland  Bulgaria

URSIT
Ireland

Enterprise Ireland lsrae!
Investnet EFPC

Itaky Austria
Turin Chamber of Commerce FFG
EBA EUTEMA
APRE

Lithuania
Cermany LiC
Steinbeis
ZENIT Slovakia
Finland STUBA
TSEBA Belgium
ICT Turku EEA,
Turku Uriversity
Estona EU/Foll-radet




Mobike C T

Torealise the vision of "Optimally Connected Anywhere,
Anytime" supported by all system levels from access
methods and networks to service platiomns and services.

Embedded Systerns:

To develop the next generation of technologies, methods
and tools for modeling, design, implermentation and
operation of hardware/software systems embeddedin

Nano-elechonics:

To reduce the fransistor sze deep into the nano-scale, o
radically transform the process technologies trough the
integration of a large number of new materials, and to
measter the design technologies for achieving competifve
funclionality, performance and complexdty.

Acoess o a pan European Database profiing areas of
expertise and requirements of least 1500 SMEs
operating inthe IST ETP sediors

Provision of a managed gateway between ETPs and
SMEs through the organisation of selediive and highly
targeted Missions of SMEs o inferested ETP members

Support in the partnership building process through the
rumning of specialised Brokerage Events oganisedinthe
frame of the annual ETP conferences

provision of Infomation Stands at major conferences and
helping to support networking of all relevant players

Web Portal with a pariner search fadity and a news
sechion about calls for proposals (induding JTI calls),

info-days, conferences, brokerage events and inks to
ETPs'websiles

Targeted informnation dissemination and alerting of

the IST ETP projedts, calls for proposals and
other relevant aclivites of ETPs

Colleciion of feedback from SMEs on the
Strategic Ressarch Agendas and ETP plans

Participation in potental SME adivies of the ETP
as representing SMEs

Identification of potential contributors o filing of
gaps in secior coverage

Exira resource through a Technical Assistance and
a Help Desk to advise SMEs on administrafive
procedures and contraciual issues of participating in
IST projects and 1o support proposa wiiting

Capacity buiding of SMEs through National
Workshops and Training sessions which wil rase
awareness on ETP cbjectives and train SMEs
on how best to collaborate




Roadmapping - Linking technology to markets

C o D D>
O
-
Technology n
—

o [SR
programmes ¢ @

[ > Capital investment / finance
Resources | 2 Supply chain
I > Staff / skills

IfM Centre for Technology Management




Roadmapping - Linking future to present

_‘

T A ————

How can Where do
we get we want
there? to go?

Where are
we now?

Technology

R&D
programmes

-~

—IM FF UNIVERSITY OF —
Centre for Technology Management '-..,@Iq-, C AMBR[DGE




Generic roadmap - a dynamic business

Possible layers include: Srer Terem lopes

Past Now Plans Strategy  Future

framework

Layers connect:

Vision

Market | Customers / Competitors /
Environment | Industry /

(know-when)

Business / Trends / Drivers | Threats /
Objectives / Milestones / Strategy /

Requirements / Constraints /

‘purpose’

Organisational capabilities | etc. | |

(know-why)

Products / Services / Applications /
Capabilities  Performance /||

Features / Components / Families /

‘delivery’

Processes / Systems / Platforms /

(know-what)

Equipment / Logistics / Infrastructure /
Opportunities / Requirements / Risks / efc.

Evolution

Technology /| |

Competences / Capabilities

‘resources’

Knowledge / Science | efc. [

(know-how)

Other resources:
Skills | Partnerships | Suppliers | Processes |

Facilities | Infrastructure | Organisation /
Standards | Science | Finance | R&D Projects | efc.

Centre for Technology Management ||nra m

UNIVERSITY OF =—
CAMBRIDGE




u
Advanced Displays Research Integration Action m rla
&

DisplaysaNetwarksEurope

Towards _
a permanent European “vDMA L#IDFF

Advanced Displays 2= &

' i?ﬁfﬁ e

Platform &=

—
£
Dur Vision E
T strengthers the advanced displays industries in Evrope by creating
& European platform on Advanced Displays research s technology

Our Mission
To appeal| to the sntire disply commaunity in Europe to
m create a common knawledge base
u to create a common wision far an &dvanced Displays futune in Europe
mto create appreciated services
The Objectives

Competencs mapping:

Inkegrating, structuring and evaluating avalable Adwanced Cisplays espertise

Technolegy raagmapping:

Eeguler. DELPYstyle crestion of fulure scenersas e AL resesrch and innavation

Education and Training:
Cahesent Eunapean aggroamds ea AD education knew lkesge transfer of AD coatent to ndustry professionals

Standardization

Condensed view of AL standards and tmely upsates on deveopmenis and chasges
® Promation and dissernination:

Figurersad far Eveegean AD exgertise also on glebal level

Permanent platfarm:
Gustarablity lereugh coruation of iendees deerlaged duting the praject

Your contribution Your benefit
m Lo our dalabases and in our working groups n cast-free acoess ta the results
is needed to make the vision come true w tactical suppart
u maks your paint in aur warking Eroups
® get “public sentiment™ about prospects of success
and timelines of technologies

m create mone vis [bility fior your rganlzation
m enhange your project disseminaticn activities
u Together we are stronger]

The Framewark
» Iestrument:  Copedination Action
u Partners stron g Incustry ard academla networks

seeking eallaboralion af bhe eative display commumity L g
® Duration:  0LIDZ004-30.08.2006 e R
m Violurre: 6.8 person months

www.adria-network.org




UK Optoelectronic
Chemical Sensing Network

VWV OptoCem Net

> DTl Knowledge Transfer Network (KTN)

> Stinulating cdllaborative R&D

> Encouraging conmrerda exploitation

> Promoting best use

> Water/Environment Industry

> Oll/Gas Industry SCOTTISH 55,

e SWIG "€

elecironics SENSORS FORWATER INTEREST GROUP
ASSOCIATION

The OptoCGem.Net Consortium Partrers are:
Scottish Optoelectronics Assodation (SOA)
Sensors for Water Interest Group (SWIG)
Gas Analysis and Sensing Group (GASG)
Scottish Water

OptoCGemNet is part of the Sensors Knowledge Transfer Network
a DTl business support solution




