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1. INTRODUCTION

Since the invention of a microprocessor in 197% thiniaturisation has progressively
developed into real science and many applicati@asarThe main driving force behind the
miniaturisation of parts, facilities, systems, ahdir mass was their better reliability, lower
manufacturing costs and prices. The main carriethi® development have been the silicon
integrated circuits and the technologies for thmackaging. Integrated circuits with their
fantastically increasing complexity and density énéddecome, for sure, the main motor of the
miniaturisation, but they were the technologiegh#ir packaging, which have allowed for
their implementation. In the meantime, the densityntegrated circuits, or the capacity of
memory chips doubles every 18 months (Moore’s |AMith the progressing miniaturisation,
many useful instruments have become mobile, eq.ntbbile telephones, television sets,
computers, music players, etc. These instruments bacome also cheaper, more intelligent,
and more reliable at the same time. Similarly athwiniaturisation of electro-mechanical
systems, a similar potential for the miniaturisatadso exists in facilities transferring heat, or
managing chemical reactions.

The miniaturisation made possible by the utilisatd microtechnologies is nowadays used in
many industries, where the size and mass of predoeed to be decreased, while their
reliability should increase and the use of energied materials decrease. Applications of
microproducts have already resulted, and they wvaBult also in future, in important
economic, environmental and other benefits in tidistries like, for example, the production
and the use of energies, transport, space techiesjazhemistry, healthcare, protection of the
environment, miniaturisation, information and teleununications, defence and security, etc.
A number of microtechnologies have been alreadyseti in practice, or they make the
subjects of the applied research and developménle Whe miniaturisation progresses further
towards its final size target — to nanometres. bhsic research of nanotechnologies has
already fully developed and the first applicatibiase been already noted

The countries, which dominate in the developmedtu#ilisation of microtechnologies today,
are especially USA, Germany, and Japan. While USéudes mostly on research and
development of parts of micro-electromechanicaltesys (MEMS), equipment for the
information technologies, and bio-medicine and gerengineering, Germany dominates in
sensor technologies for the automotive industry dagan keeps its traditionally strong
position in micro-processing, precise mechanicsglawnices for the information technologies,
and especially in consumer miniaturisation. Inteesapplied research, development and
application of microtechnologies take place alsd&Switzerland, United Kingdom, France,
China, Taiwan, and Korea.

The situation existing in the Czech Republic wéldescribed in this publication.

' Prnka, T., Sperlink, K.: “Nanotechnologie” (Nancheology), Repronis Ostrava, 2004, ISBN 80-7329-070
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2. CHARACTERISTICS OF THE FIELD
2.1 DEFINITION AND TERMINOLOGY

Microtechnology presents the convergence of many technologiesdmeiplines — physics,
chemistry, biotechnology, engineering, medicine,temals science, nanotechnologies,
microminiaturisation, information technologies,.etavhich are utilised in structures, devices
and systems, where their parts are within the siz@egory of micrometefs

A microtechnology is also the ability to utiliserglyetic means for the treatment of materials,
facilities and systems within the size categorynafrometers.

The current microtechnology has developed fromtedacs and from the precise mechanics
by progressive miniaturisation. It was found in @9@hat the arrangement of a large number
of microscopic transistors on one chip could createroelectronic circuits, which increase
performance, functionality and reliability of elemtic devices in a dramatic way, while their
prices decrease and the lot manufacturing is madsilgle. Themicroelectronics have been
thus born and developetdihe result became the information revolution, whi@ave brought

to us the products like the Internet, personal aaens, laptops and palmtops, mobile
telephones, MP3 players, etc.

It has been found much later that it is useful also possible to miniaturise not only electric
devices, but the mechanical ones as well. Whileraelectronics could be considered the
“brain” of advanced systems and products, microraeial devices are utilised especially in
sensors and actuators, which ensure the conneofioievices with the outside world.
Nowadays,micromechanical devices(micro machines) make key components in a large
number of products, e.g. automotive air bags, blpoglssure monitors, and projecting
displays. Prognoses show that these devices welbrbe as important in near future as the
current electronic devices.

In 1980s the wordEMS — micro-electromechnical systems (or micro systemasyrred in
the scientific literature. The word describes nesplssticated mechanical systems within
a chip like, for example, electric micro enginessanators, gearwheels, ratchet mechanisms,
etc. The word MEMS is now used for any microscajgeice with mechanical and electrical
functions, which are placed on a chip and whicbvedl for the lot manufacturing. The word
thus does not relate, for example, to by a lasatéd stent or watch parts. The word MST —
the microsystem technology, is often used in Euromead of MEMS. MEMS are now
utilised, for example, in automotive sensors orink printers. When an optical device is
integrated within the system, it is MOEMS (the miapto-electromechanical system). This
year, sales of MEMS at the level of about 12 hilleuros are expected.

Without doubts, integrated circuits (microelectas)icould be considered the biggest success
of the microtechnology. However, the microtechnglodevelops also in the area of
microchemical systems (MECS)the analytical systems, micro reactors, microasgors,
heat exchangers, heat pumps, gas absorbers, gtenicro-biotechnologies (e.g. bio-chips
for the DNA analysis), in the construction of prab&roscopes, and also in other fields. The
microtechnology market should reach the value dbi6®n euroé worldwide in 2005.

In the meantime, together with the progressing atimisation of components and products,
the size categories have been progressively made precise as well. The sizes of small
structure parts within the precise mechanics exitin the range of about 0.1 — 1mm. The
scale from about 100nm to 1408® has been assigned to microtechnologies. Thelsieay

2 http://www.microtechnologycrc.com
®D.L. Brenchley: “Application for Micro Chemical drifhermal Systems”, IMRET 5 Conference, 5/2001
* NEXUS Market Study 2002



100nm has become the domain of the emerging teasbyet the nanotechnology. However,
the borders between these individual technologie® Imot been accurately defined.

The micromachining is considered one of the most important partdhefrhicrotechnology.
We talk here about classical methods of mechanmalomachining (milling, lathe-turning,
planing, drilling, grounding, lapping, fine polisty, etc.) and about the non conventional
methods like the electrochemical, laser, plasmal ather micro treatments. The word
micromachining covers also the processes usecimtnufacture of integrated circuits — the
surface and bulk micromachining, photolithograpiop-implantation, dry and wet etching,
electric-cladding, etc. Treatments and processirfg naaterials are considered the
micromachining, when they take place within theesimge from aboutun to about 2mrh

2.2 NOMENCLATURE

As the above-mentioned definition implies, the miechnology means a very broad field and
its nomenclature is thus very extensive as well. &@ample, the nomenclature of the big
international microtechnology fair “MICRONORA", wtt takes place in the French City of
Besancon every alternative year (the 16th Fair takk place in 2006), has been divided into
two groups: a) Microtechnologies (192 items), b)nMfacturing equipment, instruments,
products, and services (204 itefasThere are a number of other nomenclatures and
classifications.

When activities of research and development wodgdaand manufacturing plants are
assessed, the following special division of theessis used:

A — Semiconductors and parts for microelectronics

B - Communication microsystems

C - MEMS, MOEMS

D — Microscale technologies (mechanical micromachimg, lithography, and chemical
and other technologies)

E — Micro sensors

F — Manufacturing equipment for microtechnologies ad their parts

G — Microanalytical equipment, its parts, and analyical methods

H — Microsystems for the use in biotechnology and edicine

| - Metrology

J - Microchemical systems

K - Microthermal systems

L - Materials for microtechnologies (particles, layrs, composites, etc.)

M - Optics and optoelectronics

N — Other products of microtechnological equipmentand the manufacture of devices
(instruments, systems) with microtechnological pag or systems (e.g. computers,
different instruments and devices, consumer electrocs, etc.)

® M.Oettle: “High performance and precise treatmbeptminiature instruments”, MM industrial spectrum,
3/2005, p. 60
® www.micronora.com



2.3 METHODOLOGY OF THE EXECUTED SURVEY

The word microtechnology has still not become comnmothe Czech Republic. The proof of
that is, for example, the fact that the only safenfournal in this field, published in Czech by
the Institute of Physics of the Academy of Scienoéshe Czech Republic, has got the
traditional title “Fine mechanics and optics” ar tfields covered by the journal do not
include any that would start with the prefix micro-

When assessing the focus of individual research dadelopment workplaces and
manufacturing companies, there were activities icensd, which could potentially serve the
development or application of microtechnologiedifierent manufacturing industries. For
example, there was the research of miniaturisaifoanalytical separation methods noted in
the Institute of Analytical Chemistry of the Acadgwif Science of the Czech Republic, even
if the size category of this miniaturisation wast moentioned. Another example is the
manufacture of the precious metals’ prefabricateshe company SAFINA because these
metals are utilised in microproducts.

There were also the activities of companies manufexg products, which include
microtechnological components or even individuattgaor materials belonging to the
micrometre area, recorded in accordance with thatioreed definition. There were thus
television sets, screens, TV and radio transmjttamputers, component manufacturers, and
even manufacturers of automotive parts registéfad.main reason behind that decision was
the idea that the development of these industndba Czech Republic can help, in the form
of the market pressure, in focussing the domestsearch on microtechnologies. This has
been proved right by the establishment of developgneentres in the private sector.
Unfortunately, this has happened mostly only thaonkereign subjects.

3. REVIEW OF RESEARCH AND DEVELOPMENT ACTIVITIES

The executed survey showed that research and gewetd in the area of microtechnology
are in the focus of 9 institutes of the Academysofences of the Czech Republic (@R or
CAS), 10 university workplaces, and 10 researchdewklopment workplaces in the private
sector. The applied research and development cayenvn needs are done in at least 20
large companies (with 250 or more employees) andniall and medium-size enterprises
(SMESs).

3.1 LIST OF RESEARCH AND DEVELOPMENT ACADEMIC WORKPLACE S
3.1.1 Institutes of the Academy of Science of the CzecheRublic
Institute of Scientific Instruments of CAS

Kralovopolska 147, 612 64 Brno

http://wva.isibrno.cz
Abbreviation:UPT AVCR

Institute of Radio Engineering and Electronics of QS
Chaberské 57, 182 51 Praha 8
http://www.ure.cas.cz

Abbreviation:URE AVCR




Institute of Physics of CAS
Na Slovance 2, 182 21 Praha 8
http://www.fzu.cz
Abbreviation:FZU AV CR

Institute of Analytical Chemistry of CAS
Vevéi 97, 602 00 Brno
http://www.iach.cz/uiach

Abbreviation:UanalCH AVCR

Institute of Chemical Process Fundamentals of CAS
Rozvojova 135, 165 02 Praha 6
http://www.icpf.cas.cz

Abbreviation:UCHP AVCR

J. Heyrovsky Institute of Physical Chemistry of CAS
Dolejskova 3, 182 23 Praha 8
http://www.[h-inst.cas.cz

Abbreviation:UMCHJH AV CR

Institute of Plasma Physics of CAS
Za Slovankou 3, 182 00 Praha 8
http://www.ipp.cas.cz
Abbreviation:UFP AVCR

Institute of Macromolecular Chemistry of CAS
Heyrovského nam. 2, 162 06 Praha 6
http://www.imc.cas.cz

Abbreviation: UMCH AWCR

Institute of Biophysics of CAS
Kralovopolska 135, 612 65 Brno

www.ibp.cz
Abbreviation:BFU AVCR

3.1.2 University workplaces

Charles University, Faculty of Mathematics and Phygs, School of Physics
Ke Karlovu 3, 121 16 Praha 2
http://www.mff.cuni.cz

Abbreviation:UK-MFF

Charles University, Faculty of Science, Section @hemistry
Albertov 6, Praha 2
http://www.natur.cuni.cz

Abbreviation:UK-P¥F




Masaryk University in Brno, Faculty of Science
Kotl&ska 2, 611 37 Brno
http://www.sci.muni.cz
Abbreviation:MU-P¥F

Czech Technical University, Faculty of Mechanical Egineering
Technicka 4, 166 07 Praha 6
http://www.fs.cvut.cz

Abbreviation:CVUT-FS

Czech Technical University, Faculty of Electrical Bgineering
Technicka 2, 166 27 Praha 6
http://www.fel.cvut.cz

Abbreviation:CVUT-FEL

Czech Technical University, Faculty of Nuclear Scieces and Physical Engineering
Trojanova 13, 120 00 Praha 2
http://www.fjfi.cvut.cz
Abbreviation:CVUT:FJFI

Brno University of Technology, Faculty of MechanichAEngineering
Technicka 2. 616 69 Brno
http://www.fme.vutbr.cz
Abbreviation:VUT-FSI

Brno University of Technology, Faculty of Chemistry
Purkiova 118, 612 00 Brno
http://www.fch.vutbr.cz
Abbreviation:VUT-FCH

Brno University of Technology, Faculty of Electricd Engineering and Communication
Udolni 244/53, 602 00 Brno
http://www.feec.vutbr.cz
Abbreviation:VUT-FEKT

Palacky University, Faculty of Science
Kizkovského 8, 771 47 Olomouc
http://www.upol.cz
Abbreviation:UPOL

University of Pardubice, Faculty of Chemical Techntogy
Cs.legii 565, 532 10 Pardubice
http://www.upce.cz

Abbreviation:UPCE

Institute of Chemical Technology, Faculty of Chemial Technology
Technicka 5, 166 28 Praha 6
http://www.vscht.cz
Abbreviation:VSCHT-FCHT




Institute of Chemical Technology, Faculty of Chemial Engineering
Technicka 5, 166 28 Praha 6
http://www.vscht.cz
Abbreviation:VSCHT-FCHI

Technical University of Liberec, Faculty of Mechationics
Halkova 6, 461 17 Liberec
http://www.vslib.cz
Abbreviation:TUL-FMM

Technical University of Liberec, Faculty of Mechancal Engineering
Halkova 6, 461 17 Liberec
http://www.vslib.cz
Abbreviation:TUL-FS

University of West Bohemia, Faculty of Applied Scieces
Univerzitni 22, 306 14 Pize
http://www.fav.zcu.cz

Abbreviation:ZCU-FAV

University of West Bohemia, Faculty of Electrical Eagineering
Univerzitni 26, 306 14 Pize
http://www.fel.zcu.cz

Abbreviation:ZCU-FEL

Jan Evangelista Purkyré University, Institute of Science
Ceské mladeze 8, 400 96 Usti nad Labem
http://sci.ujep.cz

Abbreviation:UJEP

3.2 REVIEW OF ACTIVITIES BY ACADEMIC WORKPLACES, ACCORD ING
TO THE CODES

Code A — Semiconductors and parts for microelectrons

The following institutes of the Academy of Scienadsthe Czech Republic and university
faculties implement research activities in thisdfie

URE AVCR, FZU AVCR, UK-MFF, MU-RF, CVUT-FEL, VUT-FEKT, VSCHT-FCHT,
TUL-FMM, and Z_U-FEL.

The attention in the research of semiconductorsiges mostly on properties and modern
ways of preparation of semiconductor layers of AiéBY — GaAs and GaSb kind for the
utilisation in optical electronics (URE ARR) and electronics (FZU AWR) and on
semiconductor properties of the AlIBVI — CdTe kifuK-MFF). FZU AVCR focuses also on
the research of preparation ways and propertigheobmorphous hydrogenated Si (a-Si:H),
microcrystalline hydrogenated Si (u-Si:H), and gwrous Si for the use in photovoltaics.
Another workplace is involved (no details are aafalig) in the semiconductor physics (the
study of defects, etc. €VUT-FEL), in the technology for the preparation tfin
semiconductor layers, and in the study of theipproes and the research of the multilayer
metal-semiconductor-insulators (MU.



The workplaces focus, in the area of parts for aglctronics, on the design of integrated
circuits (VUT-FEKT, TUL-FMM), the development of tegrated optics on semiconductors
(VSCHT-FCHT), and, at ZU-FEL, they develop facilities with single chip cputers.

The biggest research capacity related to semicaoduis undertaken at FZU ASR.

Code B — Communication microsystems

The research activities within this area have besgistered only aCVUT-FEL, where
a small group involved in microsystems, in the D&pant of microelectronics, deals with the
processing of sensor signals and with the wiredesa transfer.

Code C - MEMS, MOEMS

Despite the fact that micro-electromechanical systenake the subject of extensive research
and development in a number of countries (espgciallUSA, Japan, Germany, France,
United Kingdom, etc.), the Czech research basiaglires this field. Only the Faculty of
mechatronics at the Technical University in Liber@dJL-FMM), the Department of
electrotechnology, deals with the basic researcteldctive circuits by the electromechanical
conversion of signals.

Code D — Microscale technology

Research activities in this field have been unéeriaby the following institutes of the
Academy of Sciences of the Czech Republic and &ydhowing university faculties:
UPT AVCR, FZU AVCR, UK-PtF, CVUT-FS, CVUT-FEL, VUT-FSI, VUT-FCH, VSCHT-
FCHT, and ZU-FAV.
The Czech workplaces undertake research and deweldpof many varied preparation
technologies and the technologies for the micrestaatment of materials — especially of
layers and multilayers on different surfaces arartticromachining. However, the following
list is not complete because we have not receivadildd information from some of the
workplaces.
Preparation of thin inorganic layers
Magnetron sputtering (UPT AAR, ZCU-FAV)
Molecular beam epitaxial method - MBE and by thethnd MOVPE (FzU
AVCR)
Laser depositing (FZU AUR, VSCHT-FCHT)
Direct depositing of the focussed ion beam (VUTJFSI
Plasma technologies (XJ-FAV)
Sol-gel methods (UK4fF)
Preparation of thin layers of organic materials:

» Plasma depositing of polymer layers (VUT-FCH)

» Plasma layer polymerisation (VUT-FCH, MU

» Sol-gel methods (VUT-FCH)
Lithographic methods:

» Micro lithography for different purposes — the dakftive optical components,

holography (UPT AYR)
> Lithography during the preparation of semicondustauctures (FZU AYR)

VVVYVY VYV
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Single crystal growing:
> New monocrystalline preparation methods for semicoior compoundsCVUT-
FEL)
Micromachining by:
> Laser and chip micromachining technologi€¥(T-FS)
Optical tweezers:
> Development of optical tweezers for the micro st¢alrdling (UPT A\CR).

Code E — Microsensors

Research and development of sensors for differerggses is currently quite popular in the
Czech Republic. There were 12 institutes of thed&oay of Sciences of the Czech Republic
and university faculties identified, the workplacdsvhich are involved in this field. They are
as follows:

> UPT AVCR, URE AVCR, UMCH AVCR, BFU AVCR, UK-MFF, MU-FF, CVUT-

FS,CVUT-FEL, VUT-FEKT, VSCHT-FCHT, VSCHT-FCHI, TU-FMMand UJEP.

> Different kinds of chemical sensors are developedBFU AVCR (biochemical
sensors), VUT-FEKT, VSCHT-FCHI (thermocatalytic elljstor sensors), and UK-
PfF (electrochemical sensors).
Detectors of the ion radiation are developed in W¥ICR, CVUT-FS, and UK-MFF
(gas sensors).
Pyroelectric sensors are researched in URECR\(for the gas detection, in co-
operation with Tesla Blatn&;VUT-FEL, and UMCH AWCR.
Piezoelectric sensors are developed at MB{Bio-sensors) and TUL-FMM.
Humidity detectors are developed at UK-MFF
Pressure sensors are develope\diT-FEL
Optical (bio)sensors are researched in URECRY UMCH AVCR, UJEP, VUT-
FEKT, CVUT-FEL, and VSCHT-FCHI.
The most extensive research and development &esivin this field have been
registered in URE AYR and VSCHT-FCHI.

YV VVVYVY V V

Code F — Manufacturing equipment for microtechnologes and their parts

Only one institute of the Academy of Sciences ef @zech Republic and VUT — Faculty of
electrotechnology and communication technologies iavolved in the development of
manufacturing equipment for the area of microtetigjies.

> Parts for micro lithographic systems are develdpddPT AVCR.

» Probes for the probe microscopes are manufactiréd &FEKT.

Code G — Microanalytical equipment, its parts, andnethods

Three workplaces in institutes of the Academy ofeBce of the Czech Republic and
3 workplaces at university faculties undertake dbeelopment of microanalytical equipment
and microanalytical methods. They are as follow®TUAVCR, FZU AVCR, UanalCH
AVCR, VUT-FSI, VUT-FEKT, and VSCHT-FCHT.
UPT AVCR undertakes the development of:

» Ultra high vacuum microscope SLEEM

» Low voltage transmission microscope

» Optical tweezers and optical scalpel

» Environmental microscope.

11



FZU AVCR undertakes the development of new laser kinds.

UanalCH AWCR deals with the development of different bio-atiaif instruments.
VUT-FSI develops:

Ultra vacuum facility for the direct depositing aftra thin layers focussed by ion
beam

In-situ analysis of surfaces and deposited layers

Microanalytical equipment for the spectroscopyedandary ions (SIMS)
Spectroscopy of photoelectrons excited by roentgdmation (XPS)

Surface microscopy by the method (STM/AFM) in thieauwvacuum environment.
VUT-FEKT deals with the research of methods for the utibsaof electron beams in
material diagnostics.

VSCHT-FCHT undertakes the development of application methéats the electron
microscopy and of microanalytical methods for tesessment of inorganic materials and the
solid compounds’ surface analysis.

VVVY VVVY

Code H - Microsystems used in biotechnology and m&he

Four workplaces of the Academy of Sciences of tked@ Republic and 7 workplaces of
university faculties undertake research and deveéop in this field. They are as follows:
UPT AVCR, Uanal.CH A\CR, UMCH AVCR, BFU AVCR, MU-PtF, CVUT-FS, CVUT-
FEL, VUT-FCH, VUT-FEKT, ZU-FEL, and UJEP. The undertaken research coulclbedc
the mixed one.

UPT AVCR focuses on the development of an optical scalpelconstruction of instruments
for the micro neurosurgery, and the developmentinsfruments for the cardiovascular
diagnostics.

Uanal.CH AR researches different separation methods like thsse, for example, in
a single cell analysis.

UMCH AVCR undertakes

Research of polymer systems for the gene therapy

Research of polymer systems for the targeted dglokedrugs

Development of hydro-gels for the managed releatdsugs

Research in the field of micro- and nano-biotecbgyl for the preparation of
biological interfaces — the preparation of nanadtmed molecular sets by the
consequent depositing of biological and synthetiacmmolecules on synthetic
polymer bases and the study of set creation and piheperties by the methods of
multiple reflective infrared spectroscopy (FTIR, R8), surface plasmons resonance
(SPR) and AFM in water environment. Specific setnststing of proteins,
polysaccharides and polypeptides are used as Imalagffinity layers in optical bio-
sensors and separation media as the surface |lay@id) are tolerated by blood and
healthcare means and as the surface layers focethgrowth on support polymer
structures in the tissue engineering.

The laboratory of bio-macromolecules and theirgpartBFU AVCR focuses on:

» Research of electrodes: Preparation of fixed eldes and their modification -
Metallic, graphite/carbonaceous and semiconductoaterals, mercury film
electrodes, amalgam alloys, electrodes modifiea chemical way or by nanoparticles
and bio-polymers

» Physical-chemical properties of prepared electrodébey are studied by
electrochemical and optical methods and with treyais of the surface morphology

YV VYV

12



» Creation of condensed films and the study of dyearm two-dimensional condensed
films (self-assembled layers) in parts of nuclemda (bases, nucleosomes and
nucleotides) on mercury, mercury-film, amalgam, aokild metallic electrodes

» Sensitive voltammetric detection of nucleic aciasl @ynthetic oligo-nucleotides on
chemically modified surfaces

» Study of the morphology and conforming changesudl@ic acids, oligo-nucleotides
and proteins on solid electrodes chemically modifidy electrochemical
(voltammetry, electrochemical impedance spectrogcapd optical methods

» Development of bio-sensors (especially of the ebetiemical ones) detecting the
hybridisation of DNA on modified surfaces.

The Department of biochemistry at MWHs involved in:

» Research done in the field of metabolism regulatiomicroorganisms, animals and
plants and in the field of bio-analytical chemistry

» Bio-sensors: Development of electrochemical andzqakectric bio-sensors, the
applications of enzymatic electrodes and immunalsginsors in the environment and
in the clinical area, the study of affinity intet@ans in real time with the help of bio-
sensors

» Bio-molecule separation methods by the utilisatdrmodern separation methods —
the high performance liquid chromatography (HPLGJ ¢he capillary electrophoresis
(CE) in the qualitative and quantitative analysebiologically active low-molecular
and high-molecular compounds (medicinal herbsjadirdiagnostics, enzymes, etc.).

CVUT-FS, the Institute of Mechanics — the Independent fatowy for the human
biomechanics, undertakes research and developm#ém field of bio-medical engineering as
follows:

Bio-mechanics of the muscle-skeleton system anelacements

Bio-mechanics of the cardiovascular system angeilacements

Research of tissues and organ structures

Bio-material engineering.

The attention in this field is paid to the utiligat of new materials for the construction
of implants, e.g. bio-ceramics, in the case ofl tkt@e joint replacements, or the C-C
composites, in the case of inter-vertebrae spaeexs,the utilisation of new surface
layers for the improvement of implant properties.

CVUT-FEL develops a bio-mimetic nanoactuator — the arifiiuscle.

Research in the field of microbiological systemsl aechnologies is undertaken at VUT-
FEKT.

ZCU-FEL researches and develops electric devices for #utaal use.

At UJEPR, they undertake the study of the managed immaiiidis of bio-molecules, the self-
assembly and the development of bio-sensors.

VVVYVYY

Code | — Metrology

Metrology issues in the area of microtechnologies @searched by the three following
workplaces in institutes of the Academy of Scienoéshe Czech Republic and the four
following workplaces at university faculties: UPWVAR, URE AVCR, FZU AVCR, CVUT-
FS, VUT-FSI, TUL-FMM, and ZU-FEL.

UPT AVCR conducts the development of laser length standarab optical frequency
etalons.

URE AVCR deals with the time and frequency measuring.

FZU AVCR develops different optical measuring methods.

CVUT-FS deals with the engineering metrology and the diatjos of machined surfaces.

13



VUT-FSl s involved in the classical and holographic ifeesmetry.

TUL-FMM, the Department of measuring, conducts: The mewgwf electric and non-
electric values, the development of analogue agdaflimeasuring instruments, automated
measuring systems and it uses the following optioahsuring methods - laser anemometry,
visualisation, interferometry, and computer imagecpssing.

ZCU-FEL organises the development of special measurifqtéogy in the direct and low-
frequency areas and the development of softwarséasuring systems.

Code J — Microchemical systems

Research in the field of microchemical systems mggsstered only in the Jaroslav Heyrovsky
Institute of Physical Chemistry of the Academy ofe®ces of the Czech Republic and at the
Jan Evangelista PurkynUniversity in Usti nad Labem. However, we mightnsioler
chemical and biochemical micro sensors and someorsistems, suitable for the use in bio-
technologies and in medicine (see the Codes E anthélmicrochemical systems as well.
UFCHJH AVCR conducts research of the synthesis of micropotateytic systems.

UJEP organises, inter alia, the development of a neshrtelogy related to electrochemical
microchips.

Code K — Micro thermal systems
No research has been registered in this field.
Code L — Materials for microtechnologies

Research of different material properties and #hestbpment of new materials have belonged
among the interests of a large majority of the idiexd workplaces. This review includes the
workplaces, which conduct the material researah réisults of which could be potentially or
directly utilised within microtechnologies, in fagations of parts, facilities, and systems.

Out of the nine assessed institutes of the Academ$ciences of the Czech Republic,
materials for microtechnologies are not researchety in UAnalCH AVCR and BFU
AVCR. Out of 19 assessed university faculties, mdsefiar microtechnologies are not
researched only a&tVUT-FJFI and VSCHT-FCHI. The research takes placéhe areas of
metals, ceramics and glass, semiconductors, inmrgaaterials, carbon, polymers, biological,
and other special material kinds. There are masemegearched and developed in the form of
layers, films, particles, and also bulk materidfslividual workplaces conduct research of
different intensity and within different scopes.€llevel of the material research depends very
much on the infrastructure (the instrument equipmerperimental and semi-production
equipment). The level of the research infrastriectdiffers in individual workplaces very
much because purchases of often costly equipmentnat coordinated. Especially at
universities, there are only small teams involvedthe individual material fields. The
situation, according to the individual material dsn is as follows (Note: Neither the material
research division, nor the listing is complete):

Research of metal§ZU AVCR, UK-MFF, MU-RF, CVUT-FS, and VUT-FSI,

Research of ceramics and gtadRE AVCR, FZU AVCR, UFCHJH A\CR (zeolites), UFP
AVCR, UMCH AVCR, UPCE, MU-BRF, CVUT-FS, VUT-FSI, UPOL, VSCHT-FCHT,
TUL-FMM, and TUL-FS,

Research of semiconductors and silictiRE AVCR, FZU AVCR, UK-MFF, MU-FF,
CVUT-FEL, VSCHT-FCHT, TUL-FMM, ZU-FEL, and UCHP AV¥R,
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Research of inorganic materialdRE AVCR, UFCHJH ACR, UPCE, and VUT-FCHT,
Research of carbon (diamon&ZU AVCR, UK-MFF, MU-RF, andCVUT-FEL,

Research of polymeré)CHP AVCR, UMCH AVCR, UK-MFF, MU-RF, CVUT-FS, VUT-
FCH, VSCHT-FCHT, and TUL-FMM,

Research of biologically active materialdMCH AVCR, BFU AVCR, MU-PF, CVUT-FS,
CVUT-FEL, VUT-FCH, and UJEP,

Research and deposition of layefgU AVCR, UCHP AR, UFP AWCR, UMCH AVCR,
UK-MFF, UK-PtF, MU-FF, CVUT-FS, VUT-FSI, VUT-FCH, TUL-FS, ZU-FAV, and
UJEP.

Special materials:

Liquid crystals: FZU A\CR and UK-MFF,

Ferroelectrics: FZU AYR,

Dielectrics: FZU AWR andCVUT-FEL,

Magnetic materials: FZU AUR, UK-MFF, UK-RF, and VSCHT-FCHT,
Superconductors: FZU AVR, MU-P¥F, and VSCHT-FCHT,

Photonic materials: UMCH AUR,

Materials for batteries: VUT-FEKT,

Supercondensers: VUT-FEKT,

Thermoelectric materials: VSCHT-FCHT and UPCE.

Code M — Optics and optoelectronics

There are 3 workplaces in institutes of the Acad@mh$ciences of the Czech Republic and
8 workplaces at university faculties involved irethesearch of optics and optoelectronics.
They are as follows: URE AUR, FZU AVCR, UMCH AVCR, UK-PF, CVUT-FS, CVUT-
FEL, CVUT-FJFI, VUT-FSI, UPCE, VSCHT-FCHT, and TUL-FMM.

URE AVCR: Research in the section of photonics is focussedphotonic materials,
structures and facilities for the optical commutianras, and on sensors. The main research
directions are as follows: Controlled wave photenimaterial research of fibre optics,
diffractive optical research, and the research mifcal sensors. The section consists of the
three following departments: The Department of wpketonics, the Department of optical
sensors, and the Department of the optical fikzelsrtology.

FZU AVCR: Within the section of optics, activities are urtdken by the Department of
multilayer structures, the Department of appliediaspand optics (the joint workplace with
the Palacky University in Olomouc). The Department multilayer structures conducts
research of the deposition of thin layers in lowgsure systems under the atmospheric
pressure, laser deposition and the study of thyarafor optics, engineering, and medicine,
ellipsometric measurements of solid compounds’ grigs, etc. The Department of applied
optics deals with the roentgen crystalline optarstiie synchrotron radiation, the study of thin
layer system properties with optical methods, teeigh and manufacture of optical parts and
sets for the visible, UV, and IR areas of radiatiand with the development of optical
measuring methods.

UMCH AVCR: The Department of the chemistry of solid materiglaced at the University
in Pardubice — the Joint laboratory of solid commtgiof UMCH AV CR and the University
Pardubice, the Group of non crystalline materis¢searches the ways of preparation of
highly pure glass consisting of elements (S, Se, I[TeBr) + (P, As, Sb, Ge, Bi, and
transitional elements), or their combinations.tltdges their optical properties, crystallisation
and physical aging. There are passive elementslapma for the IR area and sensors,
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protective and antireflection layers, and memorgia®oth for the reversible and irreversible
storage of information.

UK-PiF: There is the research of non linear optical malerivith the hydrogen bond
conducted.

CVUT-FS: Research and development of optical instrumerdsgstems.

CVUT-FEL: The Group of optoelectronics in the Departmenmagroelectronics conducts
the following research activities: Preparation amubasuring of properties of planar
waveguides, the preparation of which is based enutilisation of different deposition and
diffusional techniques, the analysis, preparatind eeasuring of properties of new planar
electro-optical structures for the distribution agmhtrols of optical radiation, the research of
solutions of integrated optical circuits for thenoounication, measuring, and sensor
applications.

CVUT-FJFI: There are the research and development of lgs¢erss conducted, including
their applications.

VUT-ESI: The research activities in the Institute of PhgkiEngineering, the Department of
optics and precise mechanics, are focussed orabpdimography, optical diffraction, and the
optical image processing.

UPCE:The Department of general and inorganic cheminducts research focussed on the
study of chalcogenide, chalcogenide-haloid and itiafpass and amorphous layers. They
study the possibility of their application in theeation of sub micron diffraction elements for
the visible and infrared areas. There is also rebeaf non silicate oxide glass organised as
well as the preparation of new kinds of borophosphahosphate, boron, and tellurium
glasses, the establishment of their basic phypeahmeters, the study of properties and
optical properties of these glasses, and the stfithyeir structures by spectroscopic methods.
The objective is also the finding of relations beén the consistency, structure and properties
of the described glasses.

VSCHT-FCHT: There are the preparation and studies of progertie planar optical
waveguides organised.

TUL-FMM: The Department of measuring develops optical nreagumethods - laser
anemometry, visualisation, interferometry, computeage processing, and the research in
the area of photonics.

Code N — Manufacture of devices and parts

Academic workplaces do not participate in manufacty In none of the academic
workplaces they have had conditions so far foretablishment of a spin-off kind enterprise.

3.3 RESEARCH AND DEVELOPMENT WORKPLACES IN THE PRIVATE
SECTOR

S3 - Silicon & Software System€&eska republika, s.r.o.
Safrankova 1, 155 00 Praha 5
www.s3group.com

This is a subsidiary of Silicon & Software Systelnd., Ireland, focussed on the development
of chips for communication systems and digital textbgy. The enterprise was founded in
2000 and there are about 100 workers employed in it

Codes: A, B
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SCG Czech Design Center, s.r.o.
Bozeny Nemcové 1720, 756 61 RozZnov pod RadbBwst
http://www.tese.cz/scg

The development centre CDC is a part of the mulbnal company ON Semiconductor. It

was founded in 1994 as a development workplackeoMotorola Company. It participates in

the area of design of integrated circuits and dealk the design of analogue integrated
circuits utilising bipolar, BICMOS, VHV, and CMOS¢hnologies, the development of

testing of integrated circuits and their propertibe development of libraries for the design
of integrated circuits, and the characterisation te€hnological processes and their
simulations.

The second important part of the CDC activitieanade of the internal development of

software, mainly the software supporting the mactui@ of semiconductors — the automation
of manufacturing processes, management of techicalotacilities, database applications,

and intranet solutions. It participates also in deelopment of e-business solutions and in
the support of manufacturing plants in the regib&entral Europe - the implementation and
operations of standard management systems andgti@uplanning.

Codes: A, B

Flextronics Design, s.r.o.
Areal Slatina, Timanka 115, 627 32 Brno
http://www.flextronics.com/Contacts/GlobalLocatidéBsro.asp

When Flextronics finished its activities in the €aeRepublic in 2003, a development centre
with 45 workers remained in Brno. They develop ctexpntegrated circuits.
Code: A

Freescale Polovodie Ceska republika, s.r.o.
1. maje 1009, 756 61 Roznov pod Radéimst
www.freescale.com

It is a systemic application laboratory of Freescaeémiconductor Inc., USA, which is fully
owned by Motorola Inc. The laboratory was foundedl®99 and it employs 40 workers.
There is the development and prototype manufaguoisample technological solutions,
involving semiconductor parts, organised especidlly the automotive industry and
consumer electronics.

Code: A

AMI Semiconductor Czech, s.r.o.
Videiska 125, 619 00 Brno
http://www.amis.com

The development centre of the American company Sktiniconductor was founded in 1996
and it currently employs about 50 workers, whoiaw@lved in the development of custom-
made integrated circuits (ASIC), mostly for the mgcof digital and analogue signals.

Code: A
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STMicrominiaturisation
Polrezni 3, 186 00 Praha 8
http://www.st.com

STMicrominiaturisation NV is one of the leading Wwbrdevelopment and manufacturing
companies active in the area of semiconductors ramtoelectronics. It has operated its
development centre (ID Design Factory) in PrahaesiB003. The number of employees
increases fast and should reach 250 workers in.2D8&%elopment activities are focussed on
high performance linear circuits and products far automotive industry.

Code: A

MicroTek, s.r.o.
Pod vodovodem 3, 158 00 Praha 5
www.microtek.cz

This enterprise organises research, developmedt,nanufacture of custom-made hybrid
integrated circuits and microwave parts designed cemamic and plastic bases of
photolithographs and microgalvanics. The company fwanded in 1993 by the privatisation
of the former division of microwave parts belongitm the state owned company Tesla
VUST. Number of employees: About 20.
Codes: A, D
ASICentrum, s.r.o.

Novodvorska 994, 142 21 Praha 4

www.asicentrum.cz

The enterprise is involved in the development anplémentation of custom-made integrated
circuits (CMOS, RFID, etc.). It was founded in 1982d there are about 40 workers
employed in it. Some shares of the company haven lmened, since 2001, by EM

Microelectronic, Switzerland, which belongs to watch Group.

Code: A

SVM microwaves, S.r.o.
U Mrazovky 5, 150 00 Praha 5
WWW.SVM.CZ

The company makes the research-development badeefeupport of enterprises active in the
field of data transfers and the transfer of radid &V signals. It was founded in 1994. The
company focuses mostly on the development and raatwré of highly advanced and unique
electronic devices like, for example, the microwawaglio-relay connections, microwave
television signal distribution systems, multipogystems for the distribution of the Internet,
etc.

Code: B

e4t miniaturisation for transportation, s.r.o.
Novodvorska 994, 14221 Praha 4
www.e4t.cz

The company, founded in 2001, organises reseamtidevelopment in the area of telematics

in cars, data support for the testing portals,niamagement, simulation, and mechatronics. It
is involved also in the analyses of new systemssamdces for the automotive industry. This
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company is a joint venture of Czech Siiddeutschlandy. and SKODA AUTO, a.s. from
Mlada Boleslav. It employs about 40 people.
Codes: B, E

4. MANUFACTURING COMPANIES

This part of the report characterises companieslwed mostly in the manufacture of
materials and components for microtechnologies, rttanufacture of microtechnological
equipment and instruments, which include microtetbgical parts or microsystems. In some
cases, these enterprises conduct also their ov@angsand development. The consumers of
products by the mentioned companies are mainly domand foreign car and aircraft makers
and consumer electronics, computer, and commuarcéchnology manufacturers.

The companies have been divided into two followgngups: The large companies with 250
or more employees and SME (small and medium-sizergmses) with fewer than 250
employees. Activities of each company are charset@with the code, according to Part 2.2.
Companies in each part are alphabetically ordered.

4.1 LARGE ENTERPRISES

Name AEG components, s.r.o.

Address Pimyslova 1110, 506 01¢In

URL WWW.awg-components.cz

Number of 300, founded in 1998

workers, Year of

founding

Activity Manufacture of consumer motor capacitonsl @ondensers for
fluorescent lights

Status 100% subsidiary of AEG KuW, GmbH, Germany

Code A

Name ALPS Electric Czech, s.r.o.

Address Devaska 17, 680 01 Boskovice

URL www.alps.cz

Number of 400, founded in 1995

workers, Year of

founding

Activity Mass manufacture of keyboards, RF modulgtdV tuners, and satellite
converters (LNB)

Status 100 % subsidiary of ALPS ELECTRIC Co, Japan

Code N

Name ASUS Czech, s.r.o.

Address Rudné u Prahy, 252 19 K Vypichu 979

URL www.asus.com

Number of 200-249, founded in 2002

workers, Year of

founding
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Activity Manufacture of electronic equipment

Status 100% subsidiary of Asus Holland Holding BNetherlands

Code N

Name ASUSTek COMPUTER

Address Ostrava-Hrabova

URL WWW.asus.com

Number of About 1000, founded in 2004

workers, Year of

founding

Activity Manufacture of computers, the repair centr

Status Subsidiary of Asus Holland Holding B.V., Natands

Code N

Name AVX Czech Republic, s.r.o.

Address Dveakova 328, 563 01 LanSkroun

URL WWW.avXcorp.com

Number of 3600, founded in 1992

workers, Year of

founding

Activity Manufacture of tantalic chip condensersldayered ceramic condense

Status 100% subsidiary of AVX Limited, United Kingd

Code A

Name BRISK Tabor, a.s.

Address Vozicka 2068, 390 02 Tabor

URL www.brisk.cz

Number of 850, founded in 1992/1935

workers, Year of

founding

Activity Manufacture of spark and glow plugs, thamfacture of sensors
(contactless inductive revolution counters, lewalges), and technical
ceramics

Status Czech company

Code E, L

Name Celestica Kladno, s.r.o.

Address Billundské 3111, 272 01 Kladno

URL www.celestica.com

Number of More than 500, founded in 1998/2001

workers, Year of

founding

Activity PCB assembly

Status 100% subsidiary of Celestica European Hgotd#ar.l., Luxembourg

Code N

Name Celestica Rajko, s.r.o.

Address Ulice Osvobozeni 363, 679 02 Riéje

URL www.celestica.com
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Number of
workers, Year of

1800, founded in 1999

founding

Activity PCB assembly, systems and memories

Status 100% subsidiary of Celestica European Hgotdar.l., Luxembourg

Code N

Name Connaught Miniaturisation /CZ/, spol. s r.0.

Address Jice u Humpolce

URL www.cel-europe.com

Number of 300, founded in 2004

workers, Year of

founding

Activity Manufacture of sensors

Status 100% subsidiary of Connaught Miniaturisatlogland

Code E

Name EPIQ CZ, s.r.o.

Address Americka 124, 330 1¥émosna u Plzn

URL WWW.epig.com

Number of 550, founded in 1991

workers, Year of

founding

Activity Assembly and manufacture of PCBs (printeduit boards)

Status 100% subsidiary of EPIQ NV, Belgium

Code N

Name ELTES CZ, s.r.o.

Address Nadrazni 206, 561 64 Jablonné nad Orlici

URL www.eltes-cz.cz

Number of 400, founded in 1999/1994/1929

workers, Year of

founding

Activity Manufacture of passive electric componefwse and regulatory
resistors, potentiometers, etc.)

Status Czech company

Code A

Name EPCOS,s.r.o0.,

Address Feritova 1, 787 15 Sumperk

URL WWW.EepCcos.com

Number of 615, founded in 1999

workers, Year of

founding

Activity Manufacture of passive electronic partsdeaf ferrites

Status Subsidiary of the EPCOS Holding (the joariture of Siemens and
Matsushita founded in 1989)

Code A L
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Name FIC CZ, s.r.o.

Address K Vypichu 1138, 252 19 Rudna

URL www.fic.cz

Number of 370, founded in 1991

workers, Year of

founding

Activity Manufacture of motherboards (PCB-printectait boards), graphic
cards, and the assembly of PC systems

Status 100% subsidiary of FIC FIRST Internationaldihg B.V., Netherlands

Code, N

Name Foxconn CZ, s.r.0.

Address U Zadmiku 26, 532 01 Pardubice

URL www.foxconn.cz

Number of 2100, founded in 2000

workers, Year of

founding

Activity Manufacture of electronic products, comgist, and motherboards

Status 100% subsidiary of Foxconn Holdings B.V thédands (Foxconn is
the trade mark of the Taiwanese company Han Haistoa Industry,
Co. Ltd., which is the 100% owner of Foxconn Holi

Code N

Name Cherry, spol. sr.o.

Address Osvobozena 780, 431 51 Klasterec nad Oh

URL www.cherry.cz

Number of 550, founded in 1993

workers, Year of

founding

Activity Manufacture of sensors (speed sensorslacation meters, spark
sensors) and switches

Status 100% subsidiary of Cherry GmbH, Germany

Code, E

Name Infineon Technologies, s.r.o.

Address Volanovska 518, 541 01 Trutnov

URL www.infineon.cz

Number of 750, founded in 2000

workers, Year of

founding

Activity Manufacture of optical-fibre wave guidesdaconnectors, optoelectron
exchangers and discrete optoelectronic parts (Esgreceiver diodes)

Status 100% subsidiary of Infineon Technologies,BNétherlands

Code M

Name L.G. Philips Displays Czech Republic, s.r.o.

Address Tovarni 605, 753 01 Hranice

URL www.philips-displays.com

Number of About 1500, founded in 2001
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workers, Year of

founding

Activity Manufacture of electronic parts for the méiacture of screens and
activities of a development centre

Status 100% subsidiary of L.G. Philips Displaysdsivnent B.V. Philips,
Netherlands

Code N

Name Panasonic Mobile & Automotive Systems Czeclg.s

Address Pardubice, Statévice, U Panasonicu 266, Post Code 53006

URL WWW.panasonic.cz

Number of 550, founded in 2001

workers, Year of

founding

Activity Manufacture of mobile phones and car raskts

Status Panasonic Mobile Communications Co. Ltd¥{8@apan, Matsushita
Electric Industrial Co. Ltd. (70%)

Code N

Name METRA Blansko, a.s.

Address PHici 24, 678 49 Blansko

URL www.metra.cz

Number of 1480, founded in 1911/1990

workers, Year of

founding

Activity Manufacture of electric and electronic nseang instruments and
equipment

Status Czech company

Code I, N

Name ON SEMICONDUCTOR CZECH REPUBLIC, a.s. (ONCR)

Address 1. maje 2230, 756 61 Roznov pod Radhost

URL WWW.0Nsemi.cz

Number of 1400, in 1999 (ON Semiconductor took over the maciuire of

workers, Year of |semiconductor parts from Motorola), in 2003 (theidn of ON

founding Semiconductor, Terosil, and Tesla Sezam into ONCR)

Activity Manufacture of monocrystalline silicon, mafacture of polished silicor
wafers for microelectronics, manufacture of siliceafers with
an epitaxial layer, and the design and manufacifisemiconductor
parts. Research and development of silicon waferglogue
semiconductor parts and semiconductor detectors.

Status 100% subsidiary of the globally active con€@N Semiconductor. Ong
of the eight manufacturing plants of the concern.

Code A E L

Name OPTREX Czech, a.s.

Address Bucharova 194, 543 02 Vrchlabi

URL www.optrex.cz

Number of 700, founded in 1996

23



workers, Year of

founding

Activity Manufacture of LCD displays

Status 100% subsidiary of OPTREX EUROPE GmbH, Gayma

Code A

Name Panasonic AVC Networks, s.r.o.

Address U Panasoniku 1, 320 84 Rkmesto

URL www.matsushita.cz

Number of 1850, founded in 1996

workers, Year of

founding

Activity Manufacture of colour television sets, iattes of the research-
development centre in the field of modern televigiarts, software, and
design

Status 100% subsidiary of PANASONIC EUROPE LTD.jteleh Kingdom

Code N, A

Name Polovodie, a.s.

Address Novodvorska 138a, 142 21 Praha 4

URL www.polovodice.cz

Number of 250, founded in 1963/1994

workers, Year of

founding

Activity Development and manufacture of semicondugiarts, Si monocrystals
and wafers, electronic applications, and roentgenanhromators

Status Czech company

Code A L N

Name SAFINA, a.s.

Address Vidaska 104, 252 42 Jesenice, Vestec

URL www.safina.cz

Number of 320, founded in 1950/1992

workers, Year of

founding

Activity Manufacture of prefabricates and chemiaastaining precious metals
reprocessing of precious metals: materials of Adjiemalloys, silver
anodes, connections for electrotechnology, Ag ardrBets, products
of palladium, platinum, platinum alloys, rhodiungldj, etc.

Status Czech company

Code L

Name Saint-Gobain-Advanced Ceramics, s.r.0.

Address Pepdaska 1302, 511 01 Turnov

URL WWW.sgac-turnov.cz

Number of 320, founded in 1999

workers, Year of

founding
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Activity Research, development, and the manufaatfispecial ceramics for
cutting tools, electro-ceramics and high-tech pobsiu

Status 100% subsidiary of the Saint Gobain Ceraesiivancees
Desmarquest Group, France

Code L

Name Siemens VDO Czech Republic, s.r.o.

Address Rimyslova 1851, 250 01 Brandys nad Labem

URL www.siemensvdo.com

Number of 650, founded in 1994

workers, Year of

founding

Activity Development and manufacture of car accessqcombined dashboarc
instruments — engine revolution counters and spaetErs)

Status 100% subsidiary of the concern Siemens VD@mAotive AG,
Germany

Code N, E

Name STROM telecom, s.r.o.

Address Michelska 60, 140 00 Praha 4

URL Www.strom.cz

Number of 750, founded in 1993

workers, Year of

founding

Activity Manufacture of telecommunication equipmeanformation systems, ar
technologies for operators

Status Subsidiary of the opened joint stock comdrilge KNC, Russia
(67%), MATRIX 99, a.s. CZ (33%)

Code B

Name Tatung Czech, s.r.o.

Address U Nové hospody 4, Skany, 301 00 Plze

URL www.tatung.com

Number of About 450, founded in 2004

workers, Year of

founding

Activity Manufacture of television sets with LCD@&plasma screens

Status 100% subsidiary of Tatung, Taiwan

Code N

Name TCT, a.s., Vitk

Address 756 53 Viek 96

URL www.tctas.cz

Number of 1300, founded in 1993/1948

workers, Year of

founding

Activity Manufacture of television screens

Status Member of the ECIMEX Group, Czech Republic

Code N
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Name TEMOS Tools, a.s.

Address Modlanska 1, 415 01 Teplice

URL www.somet.cz

Number of 250, founded in 1939/1949/1995

workers, Year of

founding

Activity Development and manufacture of mechanaa electromechanical
measuring devices, gauges, and the provision fiiration services

Status Czech company, the owner of the trade maMET

Code I

Name Tesla, a.s.

Address Potbradska 56/186, 180 66 Praha 9 — Hidirb

URL www.tesla.cz

Number of 750, founded in 1921

workers, Year of

founding

Activity Manufacture of radio and television trangers, electronic measuring
equipment, radio-relay equipment, and micromackinin

Status Czech company

Code N, D

Name Tesla Blatn4, a.s.

Address Palackého 644, 388 15 Blatna

URL www.tesla-blatna.cz

Number of 360, founded in 1958

workers, Year of

founding

Activity Manufacture of electronic parts and equgmh(resistors, choking coils
photoresistors, opto-couplers with photoresistarg) microwave
modules
Technology: Photolithography, vacuum depositiortuan sputtering

Status Czech company

Code A, D, M

Name TSE, spol. s r.o.

Address Manesova 74/390, 371 0dské Budjovice

URL www.tse.cz

Number of 314, founded in 1991

workers, Year of

founding

Activity Development, design and manufacture ot&tmnic parts and equipme
for telecommunication facilities, instruments fbetanaesthesiology

Status Czech company

Code B, H, N,
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Name TTC Holding
TTC Telekomunikace, s.r.o.
TTC Marconi, s.r.o.
And also other companies

Address Tebohosticka 5, 100 00 Praha 10

URL www.ttc.cz

Number of 400, founded in 1953/1992

workers, Year of

founding

Activity Manufacture of microelectronic parts fdret transmission of telephone
data, and radio signals

Status Holding TTC Marconi, s.r.o. is a joint-venetby TTC Telekomunikace
and Marconi, plc. (UK)

Code B

Name Tyco Miniaturisation Czech, s.r.o.

Address K AMP 1293, 664 34 Km

URL WWW.amp.comwww.tyco.com

Number of 1500, founded in 1993

workers, Year of

founding

Activity Manufacture of electronic parts (espegradf connectors for electronic
and optoelectronics)

Status 100% subsidiary of Tyco Group S.a.r.l., lmiReurg

Code A

Name Vishay Electronic, spol s r.o.

Address Mlynské 1095, 334 0%dstice

URL www.vishay.com

Number of 1500 (including operations in Blatna, Prachaticelavy and Dolni

workers, Year of |Rychnov near Sokolov), founded in 1991

founding

Activity Manufacture of parts for electronics (r&sirs, condensers, etc.)

Status 100% owner — Vishay Europe GmbH., Germany

Code A

4.2 SMALL AND MEDIUM-SIZE ENTERPRISES

Name 2N telekomunikace, a.s.

Address Motlanska 621/72, 143 01 Praha 4

URL WWW.2N.CZ

Number of About 100, founded in 1991

workers, Year of

founding

Activity Manufacture of telecommunication equipmé@iSM, PBX, etc.)
Status Czech company

Code B,
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Name AEV, spol. sr.0.

Address Jozky Silného 2783, 767 01 Kedih

URL WWW.aev.cz

Number of 220, founded in 1991

workers, Year of

founding

Activity Development and manufacture of electronistruments for cars,
aircraft, and the light technology

Status Czech company

Code N

Name Aseko, spol. sr.0.

Address Vidask4 340, 252 42 Vestec u Prahy

URL www.aseko.cz

Number of 20, founded in 1990

workers, Year of

founding

Activity Development and manufacture of gas senfdetection systems for C(
and other gases)

Status Czech company

Code E

Name AVIKO Praha, s.r.o.

Address Na Hutmance 2, 158 00 Praha 5

URL www.volny.cz/vns.aviko

Number of 50, founded in 1990

workers, Year of

founding

Activity Design and manufacture of special equipitr(@metal detectors, optical
measuring of part sizes, manipulators, measurirggnail differential
pressures, etc.)

Status Czech company, a subsidiary of HYM Plasma, sCZ

Code F, I, M

Name Awos, s.r.0.

Address Vyzkumna 79, 533 51 Pardubice VII

URL WWW.awos.CcZ

Number of 50, founded in 1991

workers, Year of

founding

Activity Development and manufacture of electropérts and systems and the
manufacture of PCBs

Status Czech company

Code N
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Name Barco, spol. s r.o.

Address Okruzni 741, 686 05 Uherské HradMaratice

URL www.barco.cz

Number of 12, founded in 1993

workers, Year of

founding

Activity Development and manufacture of bar codesses, terminals, label
printers, and wireless networks

Status Czech company

Code E, N

Name Barco Manufacturing, s.r.o.

Address Billundské 2756, 272 01 Kladno

URL www.barco.com

Number of 100, founded in 2000

workers, Year of

founding

Activity Manufacture of displays

Status 100% subsidiary of Barco NV, Belgium

Code A

Name BD Sensors, s.r.0.

Address Hradigska 817, 68708 Buchlovice

URL www.bdsensors.cz

Number of 50-99, founded in 1993

workers, Year of

founding

Activity Manufacture and supplies of pressure sexidevel sensors, and of the
accessories

Status Czech company

Code G, N

Name Befra-Electronic, s.r.o.

Address K Prédlu 858, 735 35 Horni Sucha

URL www.befra.cz

Number of 150, founded in 1992

workers, Year of

founding

Activity Manufacture of PCBs

Status 100% subsidiary of Bebro electronics Gmbetntany

Code N

Name BVT Technologies, a.s.

Address Hudcova 78, 612 00 Brno

URL www.bvt.cz

Number of 5, founded in 1990

workers, Year of

founding

Activity Development and manufacture of substrédeslectrochemical sensor
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and bio-sensors, and manufacture of micropumps

Status Czech company

Code E,HJ

Name Carl Zeiss, spol. s r.o.

Address Radlicka 14, 150 00 Praha 5

URL http://www.zeiss.cz/

Number of 47, founded in 1993

workers, Year of

founding

Activity Marketing and services in the area of mexopy, medical technology,
optical-electronic systems, semiconductor techngloglustrial
measuring technology, and optics

Status 100% subsidiary of Carl Zeiss B.V., Germany

Code G,H, M

Name C-com, s.r.o.

Address U Morusi 888, 530 06 Pardubice VI - Svitkov

URL WWW.C-COM.CZ

Number of 50-99, founded in 1994

workers, Year of

founding

Activity Manufacture of RF and passive microwavetpand subsystems
(duplexers, filters, dividers, pre amplifiers, ¢@nd the manufacture ot
ceramic materials and parts

Status Member of the Andrew Corp. Group, USA

Code N, B, L

Name CRYTUR, s.r.o.

Address Palackého 175, 541 01 Turnov

URL WWW.Crytur.cz

Number of 25-49, founded in 1943/1998

workers, Year of

founding

Activity Scintillation materials and detectors,éasods and components
(mirrors), precise optics and mechanics, and sapgehprofiles

Status Czech company

Code L, M

Name CUBE CZ, s.r.o.

Address Ferdinandov 612, 463 62 Hejnice

URL www.cube.cz

Number of 40, founded in 1998

workers, Year of

founding

Activity Manufacture of single and multilayer boarfbr printed circuits

Status Czech company

Code N, A

30



;Name CZ-elektronika, s.r.o.

Address Nachodska ul., 549 01 Novédtb nad Metuji

URL www.cz-elektronika.cz

Number of 40, founded in 1996

workers, Year of

founding

Activity Manufacture of PCBs, assembly of electmoproducts, and photovoltaic
applications (since 2002)

Status Czech company

Code N

Name Ce Me Bo, s.r.0.

Address Prici 1602/24, 678 01 Blansko

URL www.cemebo.cz

Number of 50, founded in 1994

workers, Year of

founding

Activity Manufacture of PCBs

Status Czech company

Code N

Name Delong Group
Delong instruments, a.s.
Delong industrial, a.s.

Address Bulharska 48, 612 00 Brno
Purkyiova 99, 612 00 Brno

URL www.lv-em.com
www.dicomps.com
www.diindustrial.com

Number of 60, founded in 1992

workers, Year of |200, founded in 1994

founding

Activity Research, development, and manufacturecantific equipment and
special electronics (electron microscopes, roensgatysers, neutron
radiation systems, surgical gamma-probes)

Status Czech company

Code G,H, N

Name ELCERAM, s.r.0.

Address Okruzni 1144, 500 03 Hradec Kralové

URL www.elceram.cz

Number of 150, founded in 1994

workers, Year of

founding

Activity Manufacture of white and printed ceramidstrates (corundum
ceramics)

Status The owner is the Czech company ESGK, s.r.o0.

Code L
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Name ELIS Plz&, a.s.

Address Lgni 15, 304 26 Plze

URL www.elis.cz

Number of 45, founded in 1990/1997

workers, Year of

founding

Activity Development and manufacture of ultrasouvater meters, ultrasound
and inductive flow-meters and heat meters in waer steam

Status Czech company

Code N

Name Elmarco, s.r.o.

Address V Horkach 76, Liberec 9, 460 07

URL www.elmarco.cz

Number of 80, founded in 2000

workers, Year of

founding

Activity Manufacture of systems for the dosing bemicals in the process of
surface treatments of silicon wafers and the dgretmt and
manufacture of equipment for the manufacturingaymer nanofibre
non woven textiles

Status Czech company

Code F

Name ELMET, spol. sr.o.

Address Nadrazni 889, 535 Oielu

URL www.elmet.cz

Number of 55, founded in 1991

workers, Year of

founding

Activity Manufacture of PCBs and the manufactur@lectronic equipment

Status Czech company

Code N

Name ELTON hodin&ka, a.s.

Address Nachodska 2105, 549 01 Novésh nad Metuji

URL www.elton.cz

Number of 30, 1998/1949

workers, Year of

founding

Activity Manufacture of watches of the brand PRIiie fine engineering

Status Czech company

Code N

Name ESY, s.r.o.

Address Americka 856/78, 460 10 Liberec 3

URL WWW.Eesy.Ccz

Number of 30, founded in 1995

workers, Year of

32




founding

Activity Development and manufacture of custom-maldetrotechnology
(control technology for thermal processes, meagusaohnology, and
information displays), and the manufacture of constnade software

Status Czech company

Code N

Name FEI Czech Republic, s.r.o.

Address Podnikatelska 2956/6, 612 00 Brno

URL www.feicompany.com

Number of 166, founded in 1992

workers, Year of

founding

Activity Development and manufacture of electrorcimscopes

Status Subsidiary of FEI Electron Optics InternaaioB.V.

Code G, H

Name GeneAge Technologies, a.s.

Address Pod kastany 3/5, 160 00 Praha 6

URL www.geneagetech.com

Number of <10, founded in 1999

workers, Year of

founding

Activity Development of the DNA chip technologygtisustom-made
manufacture of recombinant proteins, and produotthie molecular
genetics

Status Czech company

Code H

Name GEN-TREND, s.r.o.

Address Dolni 2, 370 0deské Budjovice

URL www.gentrend.cz

Number of < 5, founded in 1996

workers, Year of

founding

Activity Development and manufacture of diagnostts used for the detectior
and quantification of pathogenic micro organismghgy/reverse
hybridisation on the micro-array chips

Status Czech company

Code H

Name Goldcard, s.r.o.

Address \étrna 401, 686 05 Uherské Hradist

URL www.goldcard.cz

Number of 20-24, founded in 1991

workers, Year of

founding

Activity Development and manufacture of identifioat systems and componel

nts

(terminals, readers, etc.)
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Status Czech company

Code N

Name Harlingen, s.r.o.

Address Dveakova 328, 563 01 Lanskroun

URL www.harlingen,cz

Number of 20-24, founded in 2004

workers, Year of

founding

Activity Manufacture of parts for microelectronics:
Precise thin layer resistors
Thermal nickel sensors
Linear converters
Cermet resistance three-grid valves
and others

Status Czech company (which has taken over a paredormer production
facilities of Tesla Lanskroun)

Code A

Name HC miniaturisation, s.r.o.

Address Kalendova 688, 500 04 Hradec Kralove

URL www.hcminiaturisation.cz

Number of 65, founded in 1993

workers, Year of

founding

Activity Fitting of printed circuits with a mixedna surface assemblies,
development and manufacture of crystalline osaltagenerators,
development and manufacture of hybrid integratecligs, and
sales of SMD parts in sets, or individually

Status Czech company

Code A

Name Hokami CZ, s.r.o.

Address Ampérova 464, 460 08 Liberec 8

URL www.hokami.cz

Number of 60, founded in 1997

workers, Year of

founding

Activity Manufacture of PCBs

Status Czech company

Code N

Name HVM Plasma, s.r.o.

Address Na Hutmance 347/2, 158 00 Praha 5-Jinonice

URL www.hvm.cz

Number of 60, founded in 1992

workers, Year of

founding

Activity Manufacture and services: Technology foe toating by the PVD and

34




PACVD methods made on order (hard layers, tribaalgtoatings —
DLC, and decorative coatings).

Research and development: Development of coatoigtdogies,
development of particle sources (magnetrons, arahddon sources),
modelling, analyses of thin layers, and plasmarthatics

Status Czech company

Code L, F

Name IMA, s.r.o.

Address Pod Vodovodem 2, 158 01 Praha 5

URL www.ima.cz

Number of 45, founded in 1992

workers, Year of

founding

Activity Development and application of integratdéntification systems, GSM
technology, and car electronics

Status Czech company

Code N, B

Name Incline Global Technology Services (Czech)ps.

Address Jakubska 647/2, Praha 1, 11000

URL www.incline-gts.com

Number of 10-19, founded in 2005

workers, Year of

founding

Activity Repairs of LCD panels in notebooks, LCDetgasion sets, and plasma
screens

Status 100% subsidiary of Incline Global Technol&gyvice, Inc., United
Kingdom

Code N

Name Krystaly Hradec Kralové, a.s.

Address Okruzni 1144, 500 03 Hradec Kralové

URL www.krystaly.cz

Number of 130, founded in 1996

workers, Year of

founding

Activity Manufacture of piezoelectric crystallinaits, crystalline filters, and
crystalline oscillation generators

Status Czech company

Code L

Name Laird technologies

Address Rirmyslova 497, Liberec, 46211

URL www.edb.cz

Number of 200, founded in 2003

workers, Year of

founding

Activity Manufacture of shield materials, condust@f Be copper, power
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conducting textiles and elastomers, microwave digser etc.

Status 99% subsidiary of Laird C.l. Holdings Lingif€€aiman Islands

Code L,A 3

Name LAMBDA Praha, s.r.o.

Address Musilkova 12/488, 150 00 Praha 5

URL www.lambda.cz

Number of 15, founded in 1919/1993

workers, Year of

founding

Activity Manufacture of biological microscopes amptical components (micro
lenses, etc.)

Status Czech company

Code H

Name Leteckéffistroje, s.r.0.

Address Pod Hajkem 406/1, 180 00 Praha 8

URL www.Ip-praha.cz

Number of 40, founded in 1993

workers, Year of

founding

Activity Development and manufacture of sensorsiadecators (revolution
counters), magnetic compasses, electromagnetiey,atuators,
electromechanical and electronic aircraft equipment

Status Czech company

Code E, N

Name LISS, a.s.

Address Zuberské 2603, 256 61 RoZnov pod Radmost

URL www.liss.cz

Number of 50, founded in 1991

workers, Year of

founding

Activity Coating centre equipped with the equipmientPlatit Co., Switzerland,
galvanic plating (vibroplating), metallisation admconducting
materials

Status Czech company

Code D

Name M.A.G. Galvanochemie, a.s.

Address Dvorska 9, 466 01 Jablonec nad Nisou

URL www.magchem.cz

Number of 53, founded in 1999/1993

workers, Year of

founding

Activity Manufacture of chemical compounds for theface treatment and
preparations for the manufacture of printed ciscuit

Status Czech company

Code L
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Name MEGA, a.s.

Address Drahobejlova 1452/54, 190 00 Praha 9
Pod Vinici 83, 471 27 StraZ pod Ralskem

URL WwWw.mega.cz

Number of 50-99, founded in 1992

workers, Year of

founding

Activity Development and manufacture of heterogerseéon-exchanging
membranes RALEX for the electrolysis, electrophisieslectro-
deionization, etc., products for biotechnologies-{datalysers, e.g.
immobilised enzymes and cells in polyvinyl-alcoleatarriers), and the
development of membranes for fuel cells

Status Czech company

Code J,H

Name Mesing, spol. s r.o.

Address Marianské nam. 1, 617 00 Brno

URL WWW.mesing.cz

Number of 21, founded in 1990

workers, Year of

founding

Activity Products in the area of the precise meatsw#n length measuring
devices, indication length sensors, and automagasuring devices an
systems

Status Czech company

Code I

Name MESIT PCB, spol. sr.0.

Address Sokolovska 573, 686 01 Uherské Hradist

URL www.pch.mesit.cz

Number of 55, founded in 1998

workers, Year of

founding

Activity Manufacture of multilayer metallised boartbr printed circuits

Status Czech company, a part of the MESIT Holding, Group (12
companies)

Code N

Name MEV, s.r.0.

Address Potbradska 51, 198 00 Praha 9

URL WWW.mev.cz

Number of 55, founded in 1993

workers, Year of

founding

Activity Manufacture of PCBs

Status Czech company

Code N
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Name Microelektronika, spol. s r.o.

Address Kpt. Poplera 55/111., 566 01 Vysoké Myto

URL www.microelektronika.cz

Number of 93, founded in 1991

workers, Year of

founding

Activity Automated systems for the checking-in alsgengers in the public
transport systems, including automats for the satekets (stationary
and mobile), electronic markers, chip card readarg and zone
indicators, equipment for the sale of tickets dm&ldupporting control
and evaluation equipment for the data processiffds. Special contrg
electronics for buses and trucks and the manufadturspare
consumption, e.g. regulators, control equipmentets, and special
automated electronics

Status Czech company

Code N

Name Micro — sensor, spol. s r.o.

Address Na LibusSi 891, 391 65 Beckiyn

URL WWW.MICro-Sensor.cz

Number of 55, founded in 1991

workers, Year of

founding

Activity Development and manufacture of sensorgfiermeasuring of distance
and strength, the development in the field of meohechanics and
electronics

Status A member of the Micro-Epsilon Messtechnikux, Ortenburg/Passat
since 1992, Germany

Code E, I

Name Micro Tek, s.r.o.

Address Pod Vodovodem 2, Praha 5, 158 00

URL www.microtek.cz

Number of 6-9, founded in 1992

workers, Year of

founding

Activity Design, development and consequent marnufaof custom-made
hybrid integrated circuits for the general use amncrowave parts and
sub systems created by thick layer and thin lage@hnriologies on
ceramic and plastic bases

Status Czech company

Code A, N

Name MICROTEL, s.r.o.

Address Jana Palacha 1573, Roztoky 252 63

URL www.microtel.cz

Number of 1-5, founded in 1993

workers, Year of

founding
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Activity Development and manufacture of electroaguipment, especially in th
area of telecommunications

Status Czech company

Code B, N

Name MITE Hradec Kralové, s.r.o.

Address Veverkova 1343, 500 02 Hradec Krélové

URL www.mite.cz

Number of 20, founded in 1993/1988

workers, Year of

founding

Activity Development and manufacture of microcongrgystems for the
industrial applications made on order, equipmentte measuring of
micro-gravitation (utilised in 1996 on the spacgpdghtlantis)

Status Czech company

Code N

Name Mitsubishi Electric Automotive Czech, s.r.o.

Address Politickych &znt 1564, 274 01 Slany

URL www.mitsubishielectric.czwww.meac.cz/

Number of 108, founded in 2000

workers, Year of

founding

Activity Manufacture of electronic units controlgjrthe running of engines,
alternators, and starters

Status Subsidiary of Mitsubishi Electric Corporatidapan

Code N

Name Monokrystaly, s.r.o.

Address Turnov — Vesecko 487, 511 01 Turnov

URL www.monokrystaly.cz

Number of 1-5, founded in 1968

workers, Year of

founding

Activity Manufacture of ion selective electrodes foe analyses in different
fields (medicine, agriculture, food industry, etand pH microelectrode

Status Czech company

Code G, H

Name MTEL Communications s.r.0.

Address Krapkova 4, Olomouc, 77200

URL www.mtelcomms.cz

Number of 10-19, founded in 1995

workers, Year of

founding

Activity Design of optical telecommunication andaaetworks, the complex
organisation of all activities related not onlyth@ design of optical
routes, but also to the entire assortment of theekveairrent distribution

Status Czech company
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| Code

| M, N

Name OPTAGLIO, s.r.o.

Address Husine®eZ 199, 2506&e7

URL www.optaglio.cz

Number of 45, originally founded in 1994

workers, Year of

founding

Activity Research and development of applicatiohthe electron lithography
and the utilisation of lasers, the manufactureasbgraphic labels, foils
etc.

Status Optaglio Limited (75%), United Kingdom, Qgita Holdings Limited
(25%)

Code D, N

Name OPTOKON Co. Ltd.

Address Cerveny Kiz 250, 586 02 Jihlava

URL www.optokon.cz www.optokon.com

Number of 100, founded in 1991

workers, Year of

founding

Activity Research, development, and manufacturepdbelectronic parts and
equipment, especially for fibre optics and eledtren
Activities of the accredited calibration laboratoejated to the optical
measuring equipment

Status The company is a primary optical divisiotMetthode Miniaturisation,
Inc., USA, which owns 75% shares

Code M

Name PCB BeneSov, a.s.

Address Jana Nohy 1352, 256 01 BeneSov

URL www.pchb-benesov.cz

Number of 77, founded in 1992

workers, Year of

founding

Activity Manufacture of boards with multiple primteircuits

Status Czech company

Code N

Name PIVOT, a.s.

Address Pimyslova 3020/3, 787 01 Sumperk

URL WWW.pivot.cz

Number of 25-49, founded in 2002

workers, Year of

founding

Activity Development of new coating technologieslananufacture of coating
equipment

Status Joint enterprise of PLATIT AG, Switzerlandd SHM, s.r.o. from

Novy Malin
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| Code

| F

Name Pragoboard, s.r.o.

Address Technologicky parkéBhovice, 190 11 Praha 9

URL www.pragoboard.cz

Number of founded in 1997

workers, Year of

founding

Activity Manufacture of PCBs and micromachining

Status Czech company

Code N, D

Name RealTime Technologies, s.r.o.

Address Veskéa 35, 533 04 Sezemice (Pardubice)

URL www.realtimetec.cz

Number of 9, founded in 2003

workers, Year of

founding

Activity Repairs of PCBs, construction of PCB prygfmes

Status 100% subsidiary of Realtime Technologieqlibulreland

Code N

Name Reflex, s.r.o.

Address Novodvorska 994, 142 00 Praha 4

URL www.reflex-co.cz

Number of 14, founded in 1996

workers, Year of

founding

Activity Research and development of precise roamtgptics and scientific
video cameras, the manufacture of micro mirrorsptgen video
cameras for the roentgen diffractometry and fluoeasroentgen
analyses

Status 100% subsidiary of Bede, plc., United Kingdo

Code G, M, N

Name SHM, s.r.o.

Address Pimyslova 3020/3, Sumperk, 78701

URL www.shm-cz.cz

Number of 25-49, founded in 1993

workers, Year of

founding

Activity Research, development and design of wearstant layers by the PVD
technology, nanolayers MARWIN

Status Czech company

Code L

Name SPEEL Praha, s.r.o.

Address Beranovych 130, 199 05 Praha 9

URL www.speel.cz
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Number of 44, founded in 1998

workers, Year of

founding

Activity Development and manufacture of fixed megnbanks for aircraft
recorders and monitoring systems, and electroreedpmeters

Status Czech company

Code N

Name STARMANS Miniaturisation, s.r.o.

Address V zahradach 24/836, 180 00 Praha 8 —iLibe

URL www.starmans.cz

Number of 35, founded in 1993

workers, Year of

founding

Activity Research, development and manufacturedéstrial ultrasound
systems (probes, thickness meters, defectoscopegspantgen scannir
systems

Status Czech company

Code G, I, N

Name STROBOS, s.r.o.

Address KiZikova 68, 61200 Brno-Kralovo Pole

URL

Number of <10, founded in 1999

workers, Year of

founding

Activity Manufacture of instruments, equipment amecial machines for
different industries

Status Czech company

Code N

Name SVM Microwaves, S.r.0.

Address U Mrazovky 5, 150 00 Praha 5

URL WWW.SVM.CZ

Number of 6-9, founded in 1994

workers, Year of

founding

Activity Development and manufacture of highly adead and unique electron
equipment like, for example, microwave radio-retaynections,
microwave television distribution systems, multifgesystems for the
distribution of the Internet, etc.

Status Czech company

Code B,G, N

Name TECO, a.s..

Address Havtikova 260, 280 02 Kolin

URL www.tecomat.cz

Number of 85, founded in 1919/1994

workers, Year of
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founding

Activity Development and manufacture of programmedtrol automats and
programmed management systems

Status Czech company

Code N

Name TESCAN, s.r.o.

Address LibuSinartda 21, 623 00 Brno

URL www.tescan.cz

Number of 30, founded in 1991

workers, Year of

founding

Activity Development and manufacture of scannirgctbn microscopes and
equipment for the image processing

Status Czech company

Code G, H

Name Tesla Tech, s.r.o.

Address Klasterni 1, 259 01 Votice

URL www.teslatech.cz

Number of 200, founded in 1998

workers, Year of

founding

Activity Manufacture of PCBs

Status Czech company, subsidiary of Strom telesonu,

Code N

Name TESLA V.T. MICROEL, s.r.o.

Address Nademlejnska 600, 198 00 Praha 9

URL www.tesla-microel.cz

Number of 25, founded in 1993

workers, Year of

founding

Activity Development and manufacture of magnetrfmighe radiolocation
technology, transit-time tubes for television trawtsers, and the linear
accelerator 4 MEV

Status Czech company

Code N, O

Name Unicontrols, a.s..

Address Kenicka 2257, 10000 Praha 10-Strasné@est)

URL WWW.unicontrols.cz

Number of 136, founded in 1991

workers, Year of

founding

Activity Manufacture of electric engines, generatand transformers, telephor

and telex equipment and exchanges, radio and sedevieceivers,
including the equipment for the recording and imagd sound

playback, and other similar equipment
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Status Czech company

Code B, G

Name UNIS Brno, s.r.o.

Address Jundrovska 33, 624 00 Brno

URL WWW.UNIS.CZ

Number of 190, founded in 1990

workers, Year of

founding

Activity Complex solutions of industrial automatidntegrated systems,
robotics, and car electronics

Status Czech company

Code N

Name UVB Technik, s.r.o.

Address Ostravska 79A, 748 01 Kilo

URL www.uvbtechnik.cz

Number of 14, founded in 1991/1993

workers, Year of

founding

Activity Development and manufacture of the equiptfer precise measuring
of metal strip thickness (#n)

Status Czech company

Code I

Name VAKUUM Praha, spol. s r.0.

Address V HoleSovkach 747/2, 180 00 Praha 8-Libe

URL www.vakuum.cz

Number of 35, founded in 1993

workers, Year of

founding

Activity Development and manufacture of vacuum ahch vacuum
components, ultra vacuum systems for researclidanelopment,
vacuum systems for particle accelerators, machanis pand precise
mechanical parts

Status Czech company

Code G

Name Wendell Miniaturisation, a.s

Address Tovarni 368, 563 01 LanSkroun

URL www.wendell.cz

Number of 60, founded in 2002

workers, Year of

founding

Activity Mass manufacture of PCBs

Status Czech company

Code N
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4.3 REVIEW OF ACTIVITY OF LARGE COMPANIES, ACCORDING T O THE
CODES

Large companies have been classified, within diftescopes, in the code groups A, B, D, E,
I, L, M, and N. Seventeen large companies weresifiad in the group N — Other products
belonging among the microtechnological equipmend #me manufacture of equipment
(instruments and systems) containing microtechncédgarts or systems (e.g. computers,
different instruments and equipment, consumer ®leats, etc.). Ten companies were
classified within the group A — Semiconductors adts for microelectronics, 6 companies
were classified within the group E — Micro sensdsscompanies within the group L —
Materials for microtechnologies, and two compamiese classified within the groups D —
Microtechnology, | — Metrology, and M — Optics ang@toelectronics. One company was
classified within the group B — Communication mgystems.

Group AcomprisesAEG Components(condensers)AVX (condensersELTES (resistors
and potentiometersgPCOS (manufacture of passive electronic parts mademwit$), ON
Semiconductor (Si wafers, semiconductor partsprex (LCD displays), Polovodite
(semiconductor parts)Tesla Blatna (resistors, photoresistors, opto-couplers, ancderoth
electronic parts), Tesla Jihlava (custom-made connectors)IlYCO (connectors for
electronics and optoelectronics), avidhay (resistors and condensers).

Group BcomprisesTTC Holding (microelectronic parts for telecommunications).

Group D comprises:Tesla, a.s (micromachining) andlesla Blatna (photolithography,
vacuum depositing).

Group E comprises: BRISK Tabor (revolution counters, level gaugesfonnaught
(acceleration sensors, etcGHERRY (acceleration sensors, etc®N Semiconductor
(semiconductor detectors of radiation)esla Jihlava (NOx sensors, accelerators), and
Siemens VDO(revolution counters).

Group | comprises:Metra Blansko (metrology) andTEMOS Tools (the manufacture of
measuring equipment and calibration services).

Group L comprisesBRISK Tabor (technical ceramics)yPCOS (manufacture of passive
electronic parts made of ferritSpN Semiconductor (monocrystalline Si)Polovodie (Si
monocrystals and boardsafina (prefabricates and chemicals containing precioetals),
andSaint Gobain (special ceramics).

Group M comprisesinfineon (optoelectronic converters, light conducting caplaser and
receiving diodes, etc.) aricesla Blatna(photodetectors).

Group N comprises:ALPS (manufacture of keyboards, RF modulators, TV tshend
satellite converters)ASU (manufacture and repairs of computer€glestica Kladno
(assembly of mobile telephones, assembly and meiuéa of PCBs)Celestica Raj&ko
(assembly and manufacture of PCBs, manufacture ehanies),EPIQ (manufacture of
PCBs),FIC (manufacture of PCBs, graphic cards, and compute@XCONN (manufacture
of computers and PCBs),G Philips (manufacture of TV screens and partdptsushita
Com. (assembly of mobile telephones and manufactuaofadio setsMETRA Blansko
(manufacture of electric measuring instruments aaguipment), Panasonic AVC
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(manufacture of television set3jatung (manufacture of television set3)CT (manufacture
of TV screens)Tesla, a.s.(RF and TV transmitters, electronic measuring jeopaint), Tesla
Jihlava (electromechanical parts for the automotive indgudtéeyboards, etc.), ansiemens
VDO (manufacture of car accessories).

4.4 REVIEW OF ACTIVITIES OF SMALL AND MEDIUM-SIZE
ENTERPRISES, ACCORDING TO THE CODES

Small and medium-size enterprises have been ckdif all code groups, with the exception
of the codes C — MEMS, MOEMS, and K — Microthermagstems. The largest number of
small and medium-size enterprises has been ckdsisimilarly like in the case of large
enterprises, in the group N — Other products of rtherotechnological equipment, or the
manufacture of equipment containing microtechnaalgparts or systems (38 companies).
Ten companies were classified within the groups Mierosystems for the utilisation in

biotechnology and medicine, and L — Materials. Ses@mpanies were classified within the
groups A — Semiconductors and parts for microedeets, and G — Microanalytical

equipment etc.

Group A comprises:Barco Man. (manufacture of displays),CUBE (manufacture of
single layer and multilayer boards with printedcuits), Harlingen (resistors, thermal
sensors, converters, trimers, etdJC Electronic (development and manufacture of
crystalline oscillation generators, development andnufacture of hybrid integrated
circuits), Laird (manufacture of microwave absorbers and shielcenads), andMicro
Tek, s.r.o. (manufacture of custom-made hybrid integtatrcuits).

Group B comprises: 2N (manufacture of telecommunication equipmen@;com
(manufacture of RF and passive microwave parts suid systems (duplexers, filters,
dividers, pre amplifiers, etc.JMA (GSM technology),Microtel (manufacture of the
equipment for the control of telecommunicationftcadnd for the measuring of the traffic
load), SVM Microwaves (development and manufacture of microwave radayre
connections), andUnicontrols (systems for the dispatching controls and manageme
systems for railway vehicles).

Group D comprises:LISS (the coating centre equipped with the equipmentPhgtit,
galvanic-plating (Vibroplating), metallisation ofom conducting materials)Dptaglio
(research and development of applications of theten lithography and the utilisation of
lasers), andPragoboard (micromachining).

Group E comprises:ASEKO (development and manufacture of gas (CO) sensors
detection systems, etcdBarco (bar code sensorsBVT Technologies(electrochemical
sensors and biosensord)etecké pFistroje (manufacture of sensors and indicators —
revolution counters, etc.), amicro-sensor (development and manufacture of sensors for
the measuring of distances and strength).

Group FcomprisesAVIKO (manufacture of manipulatorgL MARCO (manufacture of
systems for the dosing of chemicals in the prooéssirface treatment of silicon boards,
development and manufacture of the equipment ®nthnufacture of polymer nanofibre not
woven textiles)HVM Plasma (the technology of coating by the PVD and PACVDtmoels
made on order), andlVOT (development of new coating technologies and theufacture

of coating equipment).
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Group GecomprisesBD Sensors(manufacture of pressure sensoBglong (development
and manufacture of electron microscopes and roerdgalysers)Carl Zeiss (marketing
and service of the brand optics, microscopy, médexznnology, etc.)FEI (manufacture
of electron microscopesMonokrystaly (manufacture of ion selective electrodes for the
analyses in different fields (medicine, agricultufeod industry, pH microelectrodes),
Reflex (development and manufacture of roentgen video ecasn for the roentgen
diffractometry and fluorescent roentgen analys88)M Microwaves (development and
manufacture of microwave radio-relay connectiorS,ARMANS (development and
manufacture of roentgen scanning systemMESCAN (development and manufacture of
scanning electron microscopes and the equipmerth&immage processingfAKUUM
(development and manufacture of vacuum and ultreuw@ components, the ultra
vacuum systems for research and development, vacsystems for the particle
accelerators), andnicontrols (systems for telemetering and data transfers).

Group HcomprisesBVT (development and manufacture of biosens@aj| Zeiss (surgical
microscopes, optical biometry, optical tomographetc.), Delong (development and
manufacture of surgical gamma probefEl (manufacture of electron microscopes),
GeneAge (DNA chip development technology, custom-made mecture of recombined
proteins, products for the molecular genetiGfN-TREND (development and manufacture
of diagnostic sets for the detection and quantificaof pathogenic micro organisms by the
reverse hybridization on the micro-array chipsAMBDA (manufacture of biological
microscopes),MEGA (development and manufacture of heterogeneousexchanging
membranes RALEX for the electrolysis, electrophisreslectro-deionization, etc., products
for biotechnologies (bio-catalysers, e.g. immobii€nzymes and cells in polyvinyl-alcoholic
carriers)),Monokrystaly (manufacture of ion selective electrodes for thalyses in different
fields (medicine, agriculture, food industry), pHcnoelectrodes)TESCAN (development
and manufacture of raster electron microscopestanequipment for the image processing),
andTSE (manufacture of instruments for anaesthesiology).

Group IcomprisesAVIKO (measuring of small differential pressurédgsing (products in
the area of precise mechanics — length meters;atidn length sensors, automated measuring
devices and systemsMicro-sensor (sensors for the measuring of length and strength)
STARMANS (development and manufacture of roentgen scaneysjems), andJVB
Technik (development and manufacture of the equipmenthi®iprecise measuring of metal
strip thickness (x1m)).

Group Jcomprises:BVT Technologies (manufacture of electrochemical sensors) and
MEGA (development and manufacture of membranes forckeiéd).

Group L comprisesC-com (ceramic materials and part€rytur (scintillation materials
and detectors, sapphirine profileEl,CERAM (manufacture of the corundum ceramics),
HVM Plasma (hard layers — LCD)Krystaly (manufacture of piezoelectric crystalline
units, crystalline filters and crystalline osciitat generators)Laird (manufacture of
conductors of Be copper, power conducting texted elastomersMAG (manufacture
of chemical compounds for the surface treatment SHM (hard nanolayers).

Group M comprises:AVIKO (equipment for the optical measurin@arl Zeiss (eye
optics, binoculars, the equipment for night visjo@jytur (laser rods and components -
mirrors, precise optics and mechanicB)TEL Communications (PMD measuring,
chromatic CD, polarisation mode dispersion of glgirmode optical routes)ptokon
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(research, development and manufacture of optaelgctparts and equipment, especially
for the fibre optics and electronics), aRdflex (manufacture of the precise roentgen optics
and micro mirrors).

Group NcomprisesAEV (development and manufacture of electronic equigniar cars,
aeroplanes, and light technolog®wos (development and manufacture of electronic parts
and systems, manufacture of PCH&yco (manufacture of terminals and label printeB),
Sensors(manometers, level gauges, et€j)com (manufacture of RF and passive microwave
parts and sub systems (duplexers, filters, dividers amplifiers, etc.))Befra (manufacture

of PCBs),CUBE (manufacture of PCBsY;Z-elektronika (manufacture of PCBs, assembly
of electronic products)CEMEBO (manufacture of PCBsPelong (research, development
and manufacture of scientific equipment and speei@ttronics),ELIS (development and
manufacture of ultrasound water meters, ultrasamdl induction flow meters, and the heat
measuring devices in water and steaB)MET (manufacture of PCBs and electronic
equipment)ELTON (manufacture of watches of the brand PRIM, preersgineering) ESY
(development and manufacture of custom-made etectiaology — control technology for
thermal processes, measuring technology, and iafbom displays)Goldcard (development
and manufacture of identification systems and camepts - terminals, readers, etélpkami
(manufacture of PCBs)IMA (development and applications of integrated idieation
systems, GSMechnology, car electronicshcline (repairs of LCD panels in notebooks,
LCD television sets and plasma screersiecké pristroje (manufacture of magnetic
compasses, electromagnetic valves, actuators, lasttognechanical and electronic aircraft
equipment),PCB BeneSov(manufacture of PCBSMESIT (manufacture of PCBSMEV
(manufacture of PCBs)Microelektronika (automated systems for the check-ins of
passengers in the public transport, including aatsnssuing tickets (stationary and mobile
ones), electronic markers, readers of chip cardg and zone displays, equipment for the
issuance of tickets and the support control andsgssent equipment for the data processing
with PCs),Micro Tek (microwave parts and sub systems for the utibsatinter alia, in
telecommunications)MICROTEL (development of telephone PK and MK exchanges),
MTEL Communications (microtubes and microcables)MITE (development and
manufacture of microcomputing systems for the custeade industrial applications),
Mitsubishi El. (manufacture of electronic units controlling thegime runs, alternators, and
starters) Optaglio (manufacture of holographic labels and filnf8)agoboard (manufacture

of PCBs), RealTime (repairs and design of PCB prototypeReflex (manufacture of
scientific video camerasSPEEL (development and manufacture of fixed memories for
aircraft recorders and aircraft monitoring systemmnd electronic speedometers),
STARMANS (research, development and manufacture of in@lstritrasound systems
(probes, thickness meters, defectoscop&)ROBOS (manufacture of mechanical parts for
machines), SVM Microwaves (converters), TECO (development and manufacture of
programmed control automats and programmed cosysiems) TESLA Tech (manufacture

of PCBs), TESLA VT (development and manufacture of magnetrons foralkéelocation
technology, transit-time tubes for television traitsers, linear accelerators 4 MEMYNIS
(complex solutions of the industrial automationfegrated systems, robotics, and car
electronics), andlVendell (mass manufacture of PCBSs).
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5. SUMMARY EVALUATION OF RESEARCH AND
MANUFACTURING ACTIVITIES IN THE AREA OF
MICROTECHNOLOGIES

5.1 RESEARCH AND DEVELOPMENT

The review of activities by research workplacesthia Sub Chapter 3.2., clearly shows that
there are a number of research projects runnirg,rélults of which could be utilised in
practice, if they were application-oriented. Howewee must stress that a large majority of
these research works can be utilised in microtddgmes only potentially and they are not
conducted for this purpose. The exceptions arevttr&places at the Faculty of mechatronics
TUL and the workplaces of the Department of prepisehanics and optics in the Institute of
instrument and control technology in the Facultyeofjineering aCVUT, which resolves
also practice-oriented projects.

The running basic and target-oriented basic rebeawhich could be applied in
microtechnologies, could be divided into the foliogareas:

» Microelectronics - Research of semiconductors (the productionngclgies and
the semiconductor properties), the developmertiendiesign of integrated circuits,
and the research of different materials,

» Optics and optoelectronicss Research of optical materials, lasers, optical
instruments, and the preparation and propertieopdical waveguides, optical
sensors, etc.,

» Microsystems usable in biotechnology and medieirfResearch of bio-compatible
materials, bio-sensors, microanalytical methodsrachips, different instruments,
etc.,

» Micro sensors- utilised in different fields (from the automaivndustry and the
environment to medicine).

However, in the majority of cases, there are nersfby research workplaces. Even demands
related to research work results are still mis§iegause most Czech companies, which utilise
microtechnologies, are owned by foreign owners, Wwhwe brought modern technologies
from abroad and their understanding and knowleddregh qualities and capacities of Czech
research workplaces are still unsatisfactory.

The number of projects implemented in researchsarethe period 2002-2005, according to
the classification described in the Sub Chapterig.@resented in Fig. 1. The level of public
funds assigned to individual research areas iglglshown in Fig. 2. The projects were
looked for in the CEP databdseccording to science fields — “Sensors, measpramgl
regulation”, “Utilisation of computers, roboticsna their applications”, “Electronics and
optoelectronics, and electrotechnology”, by insertof the key word “micro”, and also the
key word “fine/precise mechanics”.

The Czech state has provided 67% of the fundingk @47.2 million — for 116 projects, the
total budget of which reached CZK 669.4 million. $floesearch projects have been focussed
on the area L — Materials for microtechnologiestipkes, layers, composites, etc.) and most
funds from the state budget (provided for by thar®rAgency of the Czech Republic, the
Grant Agency of the Academy of Sciences of the 82Republic, the Ministry of Industry
and Trade of the Czech Republic, and the Minisfr{ducation, Youth and Sports of the
Czech Republic) went to the area F — Manufactueqgipment for microtechnologies and
their parts.

" Central registry of research and development pje€ER prepared by Inova Pro, s.r.o. in July 2005
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The focuses of individual research and developmenkplaces are presented, well arranged,
in theAnnex No. 1
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Fig. 1: Division of the national projects, accordig to the classification described in 2.2.
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5.2 MANUFACTURING COMPANIES

There are companies characterised in the reporichwhre involved mostly in the
manufacture of materials and components for miclotelogies, the manufacture of
microtechnological equipment, or the equipment,clvigontains microtechnological parts or
microsystems. In some cases, these companies segatso their own research and
development. The end users of products of the mreedi companies are mostly domestic and
foreign car and aircraft makers, manufacturers afisamer electronics, computers, and
communication technology. There were also compasvekiated (especially large companies
with foreign participation), which utilise microtegologies and microtechnological products,
when completing their own products like, for exaeptomputers, mobile telephones,
television sets, etc. We have evaluated also compdocusing on the manufacture and
assembly of printed circuit boards (PCBSs).

The review of company focuses (especially of lacgenpanies and SMES) is presented in
Annexes No. 2 and No. 3.

6. CONCLUSIONS

The completed analysis and evaluation presentolle@ning conclusions:

» Research activities in the area of microtechnobdiave been extensive and
include a relatively high number of workplaces, ethcould be characterised by
different work quality and capacity,

» Mostly target-oriented basic research prevails, cvhiwith some exceptions,
focuses on the utilisation of results in practice,

» There are offers by research workplaces missingtlaed is only limited demand
by manufacturing companies,

» Research teams in institutes of the Academy ofr8eie of the Czech Republic,
which are involved in individual research projectse larger than those at
universities,

» The private sector has got only smaller developmeatkplaces, which are
involved in research and development in the aremiofotechnologies, and they
focus mostly on microelectronics. They are alsotiyasvned by foreign subjects,

» Electronic industry and the manufacture of cars erthle main driving force in the
development of microtechnologies in the Czech Repub

» Both large companies and SME play important rolesthe development of
microtechnologies in the Czech Republic.
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Annex No. 1

Index of R&D workplaces
and the field of applications

A - Semiconductor and parts for microelectronics

B - Communications microsystems

C - MEMS, MOEMS

D - Micro-scale technologies

technologies)

J - Microchemical systems

K - Microthermal systems

L - Materials for microtechnologies (particles, layers, composites,

etc.)

M - Optics and optoelectronics

N - Other products of microtechnological equipment

and the manufacture of devices (instruments, systems)

with microtechnological parts or systems (e.g. computers,
different instruments and devices, consumer electronics, etc.)

List of R&D
of AS CR workplaces

Institute of Scientific Instruments of
AS CR

@ |(mechanical micromachining, lithography, and chemical and other

@® |F - Manufacturing equipment for microtechnologies and their parts

@ (G - Microanalytical equipment, its parts, and analytical methods

@ [H - Microsystems for the use in biotechnology and medicine

Institute of Radio Engineering and
Electronics of AS CR

Institute of Physics of AS CR

® @| ® [E - Micro sensors

®| o @ |l - Metrology

Institute of Analytical Chemistry of AS
CR

Institute of Chemical Process
Fundamentals of AS CR

J. Heyrovsky Institute of Physical
Chemistry of AS CR

Institute of Plasma Physics of AS CR

Institute of Macromolecular Chemistry
of AS CR

Institute of Biophysics of AS CR

Workplaces of Universities

Charles University, Faculty of
Mathematics and Physics, School of
Physics

Charles University, Faculty of Science,
Section of Chemistry

Masaryk University in Brno, Faculty of
Science

Czech Technical University, Faculty of
Mechanical Engineering

Czech Technical University, Faculty of
Electrical Engineering

Czech Technical University, Faculty of
Nuclear Sciences and Physical
Engineering

Brno University of Technology, Faculty
of Mechanical Engineering

Brno University of Technology, Faculty
of Chemistry

Brno University of Technology, Faculty
of Electrical Engineering and
Communication

Palacky University, Faculty of Science

University of Pardubice, Faculty of
Chemical Technology
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Annexes No. 2 and 3.

Index of large companies
(over 250 employees),
products and applications

B - Communications microsystems

C - MEMS, MOEMS

D - Micro-scale technologies

(mechanical micromachining, lithography, and chemical and other

technologies)

E - Micro sensors

F - Manufacturing equipment for microtechnologies and their parts

G - Microanalytical equipment, its parts, and analytical methods

H - Microsystems for the use in biotechnology and medicine

I - Metrology

J - Microchemical systems

K - Microthermal systems

L - Materials for microtechnologies (particles, layers, composites,

etc.)

M - Optics and optoelectronics

N - Other products of microtechnological equipment
and the manufacture of devices (instruments, systems)

with microtechnological parts or systems (e.g. computers,
different instruments and devices, consumer electronics, etc.)

AEG components, s.r.o.

@® | A - Semiconductor and parts for microelectronics

ALPS Electric Czech, s.r.o.

ASUS Czech s.r.o.

ASUsTek COMPUTER

AVX Czech Republic, s.r.o.

BRISK Tabor, a.s.

Celestica Kladno, s.r.o.

Celestica Rajecko s.r.o.

Connaught Electronics /CZ/, spol. s.r.o.

EPIQ, spol. s.r.o.

ELTES CZ, s.r.0.

EPCOS, s.r.o.

FIC CZ, s.r.o0.

Foxconn CZ, s.r.o.

Cherry, spol. s.r.o.

Infineon Technologies, s.r.o.

L.G.Philips Displays Czech Republic, s.r.o.

Panasonic Mobile & Automotive Systems Czech, s.r.o.

METRA Blansko, a.s.

ON SEMICONDUCTOR CZECH REPUBLIC, a.s.

OPTREX Czech, a.s.

Panasonic AVC Networks, s.r.o.

Polovodice, a.s.

SAFINA, a.s.

Saint-Gobain-Advanced Ceramics, s.r.o.

STROM telecom, s.r.o.

Tatung Czech, s.r.o.

TCT, a.s.

TEMOS Tools, a.s.

Tesla, a.s.

Tesla Blatna, a.s.

Tesla Jihlava, a.s.

TSE, spol. s.r.o.

TTC Holding

Tyco Electronics Czech, s.r.o.

vDO Ceska republika, s.r.o.

Vishay Electronic, spol. s.r.o.
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