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Presentation QOutline

¢ Introduction. Initiative project of INJECT
Enterprise - Saratov Provincial Chamber of
Trade and Commerce «Establishing of
Centre of Commercialization of Research
Results in the Field of Microelectronics,
Photonics, Nanotechnologies and Laser
Technologies».

¢ PHOTONICS — the critical industrial
technology of XXI century.

¢ What is an industrial cluster and what is its
effect?

¢ Providing of future production in Europe.
The EU project — MANUFUTURE.

¢ Prospective partners of Saratov cluster
project and main trends of its realization.



Hayka 1 kommepLmanu3aLmsa TEXHONorni

Science and Technology Commercialisation

Initiative Project of INJECT Enterprise and
Saratov Provincial Chamber of Trade and
This project is financed by Commerce
theEuropeantinion  «Establishing of Saratov Regional Centre
of Commercialization of Research Results
in the Field of Microelectronics, Photonics
and Nanotechnologies»

in October 2005 has got a status of the associated
participant in the program EC TACIS -
«Science and Commercialization of Technologies»
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Main Partners of the Project

Ministry of Industry and Energy of Saratov Province
Laser Association (Moscow)
P.N. Lebedev Physical Institute of RAS (Moscow)
Institute of Applied Physics of RAS (N.Novgorod)

Institute of Physics of Microstructures of RAS
(N.Novgorod)

Saratov Research Centre of RAS
Far East Centre of RAS (Vladivostok)
Saratov State University
Saratov State Technical University

Saratov State Economic University



INJECT Enterprise Saratov, Rrussia

One of Russian leading designers and manufacturers of
serially produced optoelectronic components - more
than 30 types of semiconductor laser diodes,
superluminescent diodes, photodiodes etc. Activity of
INJECT Enterprise began in 1973.

The research & production base of INJECT Enterprise
comprises five labs and a production line with a

complete cycle of manufacturing of laser
semiconductor emitters beginning from manufacturing
of semiconductor wafers. The production cycle includes
epitaxial growing of semiconductor structures,

followed by a planar technological cycle of die
structure formation, deposition of the ohmic contacts

and optic coatings, die assembling and device
packaging.



INJECT Enterprise Saratov, Russia

Today our customers are research centres and
industrial companies in Russia and abroad

More than 25% of INJECT products are exported
abroad in UK, USA, Israel, South Korea,
Germany, Australia and other world countries.



Application areas of INJECT produced
optoelectronic components:.

o fiber optic sensors and gyros

e laser rangefinders

e systems of diode-laser pumping of solid-state lasers

e systems for illumination of night vision devices and CCTV

e optoelectronic sensors and security systems

e fiber optic communication & data transmission lines

e free space wireless optic communication

e magneto-laser therapy, photodynamic therapy (PDT), oxymeters

e optical low coherence tomography



Application areas of INJECT produced
optoelectronic components:.

- biometrics (authentication), biochemical analysis, DNA

sequencing
optic measuring equipment

intelligent transport systems, car navigation
machine vision

solid state illuminating system for plant growth and
optical steering photo for plant growth and photo
synthetically active radiation (PAR)

light emitters for chemical reactor and nano-particles
treatment and nano-medicine

research



OPTICS (PHOTONICS) - optoelectronics,
optical and laser technologies — the rapidly
emerging field of scientific, technological,
and industrial activity with wide-ranging
applications becomes a critical industrial
technology of XXI century.



Main Application Fields of Optical and
Laser Technologies:

Aircraft and space

industry Trade Defence
Scientific \ I / Environmental
research <« Optical and laser P protection

Telecommunication «— technologies

/ \ Biophysics and
Safety medicine

Nanotechnology Y Automobile
Transport industry

Laser cutting, welding and
material processing



Optics World Introduction
Optics/Photonics (also known simply as optics) is a rapidly
emerging field of scientific, technological, and industrial activity
with wide-ranging applications. Optics has to do with the
production, manipulation, transmission, and detection of
photons, fundamental components of light composed of waves
and energy particles.
*Principals Sectors of the optic/photonic technologies:

Tele- . Aerospace -
communication | Biomedical| Retailed ) PACE({ Automobile

7 7

\ Technology &
Safety Defence - Industrial
Process

Laser

Transport



How Russian Industrial Enterprises Can

Survive in Conditions of World Market

and What to Do for Acceleration of the
Economic Growth?

Principle problems:

« Strategic need of accelerated quick raising of the product
realization volume and increase of «stability» of the enterprise
at the world and national markets

« Necessity of accomplishment of continuous technical
Improvement of production processes and performance of
serially produced products

. Necessity of carrying out of exploring and application R&D
work at the expense of the enterprise own resources

« Lack of funds for performing technical reconstruction of
production facilities



Search of Partners

 Deficient demand at RF industrial market

« Main problem challenging today industrial
enterprises is not only development and effective
application of novel technologies, but search of
such technologies which could insure production
of new commercially successful goods and their
dynamic promotion at the market



Why Companies are Interested in Using
New Technologies and Innovations?

Most companies apply production technologies far from
optimal ones

Legislation ésafet , environmental protection) causes the
need of modifications in production and technology processes

Customers make raising demands to cost and technical level
of products

New products provide competitive strength to a company at
the market

Small scale enterprises frequently have no sufficient
resources for conducting R&D work, and consequently
production processes do not improve but degrade.



Modification of the Model of
Industrial Production

Vertical

Integration Automobile  virtual company
Raw materials, mdustry o System designers
materials /
| :
Design | Conception Programs || Manufacturers
WAREERN
Motor Assembling Conception [« | Integrator
Car body-. Brand l
i < Distributor
l Parts —| Marketing Marketing l
TV sets




Priority Developments of Industrial
Technologies

Electronic Industry — super-precision production

Miniaturizations

Consumer Aircraft and space
electronics Automobile
Computer _ ] ] Tool-making
equipment Emerging production technologies Machine-building
:grelzommunication *Optical and laser technologies

equipment e Micro-production

e Cutting/Shaping

e Manipulators/Assembling
e Welding

e Modifications/Control

e New materials

Instrumentation



[lpMep BHOBb CO34aBaeMbIX

OCHOBHbIe v
HCTIONb3yeMbIe KOMIMJ1EKCHbIX TEXHOJOTMN U CNCTEM
TEXHOJI0TMMK:
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Ucroynuk: Intelligent Microsystems Centre, KIST, Korea




What are clusters?

“Clusters are groups of inter-related
industries. They have two key elements.

Firstly, firms in the cluster must be linked.
Secondly, groups of inter-linked

companies locate in close proximity to
one other.”

A PRACTICAL GUIDE TO CLUSTER DEVELOPMENT, DTI, UK, 2005



Perspectives on Innovative
Regions

The firm/cluster perspective:

"Clusters of related and supporting
industries operating as geographically
concentrated collections of interrelated
firms in which local sophisticated and
demanding customers and strong
competition with other firms in the same
industry drive the innovation process”

(M.Porter “Competition”, 1998)



The Importance of Clusters

A cluster is a group of interrelated companies,
organizations, associations, academic institutions,
suppliers, service provides, etc. of a particular field
located in the same geographical area

Clusters promote regional economic and knowledge
growth

Benefits of clusters:

— Accelerate the pace of innovation
— Attract investment

— Stimulate job creation

— Generate wealth



Competitive Advantage of the Cluster:

Excellent access to special sources
reducing business outlay

Specially trained and experienced staff
Large market of manpower resources

Diverse specialization — based on basic
references and increased versatility

Improved ability of introduction of
innovations based on knowledge
accessibility

Stimulation of the process of setting-up of
new companies and affiliate enterprises



Key cluster indicators
Flows, dynamics

e Inflows
- Capital

* VC, Foreign Direct Investment, Merger & Acquisitions
- People

o Stars, post-docs

e Talent (other highly skilled labour)

Outflows
- Products (goods, services) to world markets

Knowledge/learning: embodied, other —
- IP (licensing; other codified forms)

Innovation Systems Research Network, University of Toronto, CANADA



Key cluster indicators

e Co-operation, networks

e Competition

 Circulation of labour, entrepreneurs

« Community-level associative governance
e Key elements, assets, drivers:

“what iIs It that anchors this industry in this
region?”

Innovation Systems Research Network, University of Toronto, CANADA



Key cluster indicators

 Discontinuities, shocks

 Resilience, robustness

« Adaptation, evolution

 Learning from success — spinoffs,
demonstration effects

e Learning from failure —release of surplus
assets: key to next wave of prosperity

Innovation Systems Research Network, University of Toronto, CANADA



Clusters work for Scotland

Electrical Engineering Value Added

millions of 1995 pounds

FIRST CLUSTER INITIATIVE PAID OFF
AT LEAST A HUNDRED FOLD

Hervey Gibson "Britain catches up with clusters”
Cogentsi and Glasgow Caledonian University, UK




Generic cluster map

Upgrading &
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Cluster Development Process

Planning

mplementation

Assessmen munications




Cluster Players

niversities &




Scheme of the Regional Innovation Cluster

Centres of Technology
Transfer

Industry



3 Strategic Directions In
Planning of Activity of our
Industrial Cluster

« Technological roadmaps

« Conceptions of new goods and
services

 Global co-operation



MANUFUTURE - npoepamma obecneyeHus 6ydywe20
npou3eodcmea e Eepone

Manufature Platform

About the Platform «
Strategic Research Agenda «

Documents =

Conferences =

Mational Platforms «

Manufuture EC web « |4

Manufuture: assuring the future
of manufacturing in Europe

www.manufuture.org




New Added-Value Products
and Product/Services

www.manufuture.org

Francesco Jovane, MANUFUTURE, Assuring the future of manufacturing in
Europe, 3rd HLG Meeting of the MANUFUTURE Platform Brussels, November
17th, 2005



European leading position on products

< Traditionally, European products are associated
with high quality, appealing design and cutting-
edge technology; in many industrial sectors they
continue to compete successfully in the
marketplace.

“ Competing on cost, quality and delivery alone wiill
not provide a viable solution - therefore European
products must evolve into high-added-value
product/services.

“* While the importance of high-added-value
products is indisputable, it must be emphasised that
continuous innovation in manufacturing processes
as well as in products will be central to tomorrow’s
dynamic businesses.




The changing nature of Global Competitive Environment
Knowledge-based manufacturing
The new HVA European Industrial Paradigm

MAMNUFACTURIMG
Rezearch-Innowvation based
Compete by Cormpete by
REDUCING COSTS o HIGH ADDED VAL UE
,..-_1;73)[' GFﬁ:b
& h A
EMTERFRISES High Perfomances
Customization
Cheap labour, Hew Business Models
Automation European Industria Sectors Hew Human Capital




HVA Products strategic goal

European industries achieve business leadership through continuous
innovation of new products.

The concept of a product encompasses components, consumer goods
and capital goods — and extends to the provision of entire production
facilities.

High added value and superior quality result from exploitation of world-
leading developments from European RTD in enabling technologies such
as materials, nanotechnologies, ICT and mechatronics.

Focus increasingly shifts from ‘product delivery’ to sophisticated provision
of product-based functions and services.




ToBapbl C BbICOKOW N06aB/1€HHOW CTOUMMOCTbIO —
cTpaTermyeckas uenb

EBponeiickast MpOMbILLIEHHOCTb AOCTUIIA NINAEPCTBA B bU3Hece
MOCTOSIHHO NMpejJiarasi HoBble MHHOBALIMOHHbBIE TOBAPOB

3Ta KOHLENLUUS OCYLLECTBSIETCA B KOMMOHEHTAX, NOTPEOUTENBCKNX
TOBapax, CpeACTBax NPON3BOACTBA M pacLLUMPSIETCS — A0
obecneyeHnss nx Npon3BOACTBEHHbIX (POHAOB B LIENIOM

Bbicokas aob6aBsieHHas CTOMMOCTb U NPEBOCXOAHOE KavyeCTBO
OCHOBAHO Ha MCMNOMIb30BaHNN Pe3YybTAaTOB CaMbIX NepeaoBbIX
HNOKP B MMpe 13 eBponemckomn CUCTEMbI UCCNEAOBAHUN U
pa3paboTok (RTD) n obecrneymBatolnX TEXHOMOIMU, TAaKNX Kak,
MaTepuanbl, HQHOTEXHONOIrMKU, UHTEennekTyanbHble UT un
MEeXaHOTPOHMKA

LleHTpanbHbIN BONPOC 3HAYUTESNIbHO CABUIAETCA OT «MOCTaBKM
NPOAYKTa» K C/IOXXHOMY 0b6eCcneyYeHunto AesTeNbHOCTM OCHOBAHHOWM

Ha AAHHOM NpPOAVKTE U 06CNV>XUBaHUU




Main Problems with New Added-Value
Products and Product/Services

%Y

*

Design

» Supporting Technologies
Focus on Customer

Focus on Product Lifetime

o
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Technologies for
Emergent Manufacturing

Education
Infrastructure

New Business Models

Process-
technologies

Advanced
Functional
Materials

Intelligent
Mechatronic
Systems

Beyond borders

Innovative Products

Innovative Production
- adaptive

- digital

- knowledge based

Cognition
Based
ICT

Nano-Scale
echnologie




Technologies Beyond Borders

Performance L Next Generation [

Capability
of
Technologies

J Existing borders

- Performance
- Ressources
- Dimensions
- Functions

- Flexibility

Improvement of performance in scientific and technical
engineering and processes through removal
of existing scientific and technical barriers

Time

v



Technologies beyond Borders

Objectives of R&D:

- Reproducability
- Profitable manufacturing
- Flexibility

- Micro factory
- Micro tools
- Micro Engineering

Technologies

- Surface technologies
- functional Materials

Process Models

- processes
- simulation

Millimete

AN

Miniaturisation

'
Conventional

nm LLm

Functional
Materials
Integration

w.an ufacturing

Microsicale

:Nanoscale

Precision

Dimensions



Incdustrial Transforrnation Refaerence Vodeal

Manufuture : Delivery of

High Value Added . . Transform-
Products i

T T— Transformation of industry ation of

Innovating
Research

Challenges/

Drivers Innovating production

Com petition

Rapid Technology
Renewal

Eco-sustainability

Socio-economic
environment

Regulation

Values and public
acceptability

]

Short-
Medium Medium-term Long-term Long-term

term

ontinuous



From the National to the Regional

¢ Focus shifts from the national to the regional level:

> Recognition that spatial proximity facilitates the sharing
of tacit knowledge and capacity for localized learning;

» Firms clustered in a region share a common regional
culture that facilitates learning;

» Localized learning is facilitated by a common set of
regional institutions

¢ Regional Innovation System:

>  “The set of economic, political and institutional
relationships occurring in a given geographic area which
generates a collective learning process leading to the
rapid diffusion of knowledge and best practice”
(Nauwelaers and Reid)



Saratov Regional Economy
Strategic Sectors
— Prospective Clusters

Fuel and energy complex ~ 35.5% of regional GDP
Chemical industry ~ 14.2 % of GDP

Production and advanced technologies in High-Tech Industry
aero-space, electronic industry — photonics, microwave
electronics, instrument-building, machine-building,
biotechnology, transport etc. ~ 19.0 of GDP

Agricultural production and food industry
Construction industry
Forestry and woodworking



Saratov Regional volume of gross
domestic innovation product:

2001 ~ US$ 30.0 M

2004 ~ US$ 120.0 M



Saratov Regional Main
Investments

e Robert Bosch - Marx factory:
ecar engine electric patch cords manufacturing,
2006 ~ US$ 30.0 M

o TNK-BP (British Petroleum) US$ 30.0 M
o Lukoil — NaCN manufacturing ~ US$ 30.0 M



MapkeTuHrosas nporpamMmma <«UHMXeKT>»
OINTHUKODJEKTPOHHBIE KOMIIOHEHTHI -

MOJIyIIPOBOAHUKOBBIE JIa3epbl U U3J1yYaTe/ I, CyllepJIIOMUHECHeHThIe
AUOABbL, POTOANOABI, UCTOYHUKHN MUTAHUS, YCTAHOBKH U3MEPEeHUSA
MapaMeTpoB U UCIILITAHUHA

. Cynep/iloMiMHeCHEHTHbIEC AHOAbI JISl BOJIOKOHHO-ONITHYECKHE JATYMKOB 1
TMPOCKONOB, HU3KOKOIePEHTHON ONITUYECKON TOMOIrpa)vy U ONTONIEKTPOHHBIX
AATYUKOB

JlazepHble q1MOAHbIE JUHENKHA U HA0OPHBbIE PEIICTKH JJI CHCTEM ONTHYeCKO
HAKA4YKU MOLIHBIX TBEPAOTEIbHBIX JIa3ePOB, HAHOTEXHOJIOIMH

.JIiBEpHLIe N3Jaydartein 1Jid CUCTEMbI ITOACBECTKH le’lﬁOpOB HOYHOI'O BUJACHUA

.JIa3epH1>1e U3JyvdaTe/id 1JId CUCTEM MAIIIMHHOIO BUACHUA U KOHTPOJIA KaYeCTBa
JAKOKPACOYHBIX, JJICKTPOXUMHUICCKUX HOKpI)ITI/Iﬁ H CTEKJSHHBIX HU31eJIul

.JIa?.ele)le ANOAbI U (l)OTOI[I/IOI[I)I AJIA OIITOIJEKTPOHHBIX JaTYUKOB U OXPAaHHBIX
CUCTEM

JlazepHbie 1Moabl U POTOAMOABI BOJIOKOHHO-ONITUYECKHUE JIMHUM CBA3U U
0eCcnpoBOIHON ONTHYECKOM CBSA3H B CBOOOTHOM NPOCTPAHCTBE

JlazepHbie AMOABI 1JIsi MEAMIUHCKUE CHCTEMbI JIA3ePHON M MATHUTO-JIa3ePHOU
Tepanuu, (pPOTOAUHAMUYECCKON Tepanuu, OKCUMEeTPHUHU

Muxkpoyur Jiazepbl ¢ TUOAHON HAKAYKOH /151 OMOXMMHUYECKOI0 aHAJIN3a; MPUOOPOB
IJIS ompeesieHust Yucjia u nocjaeaosaresbHocTu JJHK v cnekrpockonuu



NepcnekTMBHaA MapKeTUHroBas NporpamMma

OAO HIMM «HIMN «HxeKkT»—
JIASEPHbBIE CUCTEMDbI

« CucTeMbl OCBeLeHns1 Ha OCHOBE NOJTYNPOBOAHUKOBbIX
TBepAoTesibHbIX NPU60pPOB — BbiICOKOI(PPEKTUBHbDbIE
CBEeToM3Jlyyalowme 1 lasepHbie AMoabl, ussiyyarouime B
BMAMMOM AMana3oHe CnekTpa

e JlazepHble TEXHOJIOrMYecKme YyCTaHOBKU CBapKH, pe3Kwu,
HanJ1aBK!, YNpoYyHeHUs1 HanoJ1ynpoBOAHMKOBbDIX Jla3epax
e HoBoe nNokos1IeHNs1 MOLLHbIX TBEPAOTEsIbHbIX JIa3epoB C
ANOAHOW HAKAYKOW, BOJIOKOHHbIE Jla3epbl U MUKPOUMN -
nasepbl

e JlazepHble oCBeTUTENU AN cucteM 6e30nacHOCTH
(snpeoHabnoaeHns), MalLMHHOIO BUAEHUSA, ONTUYECKUX
npuébopoB U HAHO-TEXHOJIOrMHU

e JlazepHble MeauLMHCKMe Nprubopbl



NepcnekTMBHaA MapKeTUHroBas NporpamMma

OAO «HIMN «NHXeKT»—
JIASEPHbBIE CUCTEMDbI

e[IlpueMHO-Nepenarowime Moaynm Anst BOJIOKOHHO-

ONTUYECKUX U 6ecnpoBOAHbIX ONTUYECKUX JINHUN

CBSI3N U CUCTEM aKTUBHbIX (Pa3MpPOBaAHHbIX AHTEHHbIX

peweTok (ADAP)

e CucreMbl noacBeTKM NpMbopoB HOYHOIr0 BUAEGHUSA U
MHTEeJI/IeKTyaJibHble CUCTEMbI YNpaBJIEeHUS
TPAHCNOPTHbIMMU CPeACTBaMM B HOUYHbIX YCJ/IOBUAX

e JlazepHble AasibHOMEpbI

e JlazepHble UHTeJIJIeKTyalsibHble CUCTEMDbI

npeaynpexapeHus CTOJIKHOBEHMSI CAaMOJ1eTOB 7

6ecnUNOTHbIX NleTaTesNbHbIX anmnapaTtos

e ONTUKO-3/1IeKTPOHHbIE cUCTeMbl 60pb6LI C

TeppopmMcTUYECKMMM  Yrpo3aMm Ha TPpaHCNopTe,

KOHTpONA 6e30NacHOCTU U ABMXEHUS TPAHCMNOPTHbIX
CNAanceTR



OpraHusayum — nepcnekTuBHble napTHepbl CapaTOBCKOIo
KJ/1aCTepHOro npoekra

1. 3A0 "bnoamua" - paspaboTka n Nnpon3BoACTBO BUOTEXHONIOrMUECKUX NpenapaTos,

3KCNOPT aKpunamuaa.

2.3A0 "Huta-®apMm" - pazpaboTka n NnpoM3BOACTBO AaHTUIe/IbMUHTUKOB, aHTUOUOTUKOB.

3.000 "HTL "ABaHrappa" - paspabotka un nponssoacTso ICY]] - 3/IeKTPOHHbIX CUCTEMA
yrnpasJ/ieHUs ABUraTesiiMu BHYTPEHHEro CropaHms.

4. 000 "Anmyc" -pa3paboTka n NpoM3BOACTBO aHAJIMTUYECKUX NPUOBOPOB - U3MepeHus
YPOBHSI MeJIaHUHAa U Ap.

4. 000 "OnTonuHK" -pa3paboTka U NpoOn3BOACTBO BOJIOKOHHO-ONTUUYECKUX NTMPOCKOMNOB U
6e3nHepLMasibHbIX HABUraLMOHHbIX CUCTEM Ha UX OCHOBeE.

5. 3A0 "JlTaMmMHuUpOBaHHOE CTEK/I0" -pa3paboTka U NPOU3BOACTBO OrHECTOMKOro CTeKNa,
AQHTUNUPEHOB.

6. 3A0 "Ikcno-MYJ1" -paspaboTka n Npou3BOACTBO BAaKYYMHbIX 3JIEKTPOHHbIX Npubopos -
NPUEeMHO-YCU/IUTE/IbHbIX J1aMIl.

7. 3A0 «Bocxop>»- pa3paboTka n npou3BoACTBO xJ1ebonekapHbix neuein "MyccoH".

8. 000 «Topakc>»-pa3paboTka u NPpoM3BOACTBO U3AeNIMN ANiA cucteM 6e3onacHoOCTM -
MeTaNIMyecknx cendoB, ABEepeH, a TaKKe TPAaHCMNOPTHbIX CPEACTB - ad3pOCaHM-
amcpunbus.

9. 3A0 «Py6ex>» -pa3paboTka n Nnpon3BoOACTBO CUCTEM NPOTUBOMNOXKAPHON U OXPaHHOMN
CUrHanusayum m 6e3onacHoOCTMm.

10. 000 "OKTOH" - pa3zpaboTka u Nnpon3BOACTBO YHUKaAJIbHbIX PAaCTSXKMMbIX pelueTyaTbiX
KOHCTPYKLUMA U NMPOMbILLJIEHHbIX YCTAHOBOK A1 UX NPOU3BOACTBA.

11. 000 "HaHocTpykTtypHasa TexHonorua Crekna" - pa3paboTka TexXHOJ/IOrMu m

NpPOU3BOACTBO YHMKAJIbHbIX NPELM3NOHHbIX U34eJ/IMM U3 CTeKNa - TPy6, kKanunnsapos,
MUKpPOKaHaJ1IbHbIX MNJIaCTUH AN NpubopoB HOYHOIro BUAEHUS, CBETOBOAOB U
YHMKaJIbHbIX (POTOHHbIX KPUCTAJIJIOB U NPOMbILLJIEHHbIX YCTAaHOBOK ANA UX
npou3BoOACTBa.

12. 3A0 "HOHukaucuc" - paspaboTka paagno3/21IeKTPOHHOM annapaTtypbl, 3aka3Hbix CBUC c

nasnaiinauuuuam na N 1R nmawvma



Cnacubo 3a eHumanue!
Thank you!

P,

Sergey SOKOLOV
7 (8452) 674540, 353115



