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Mpeun3noHHbIe NOKPbLITUA B NPOMbILUIIEHHOM Maclutabe:
TpeGOBaHMﬂ, peanu3auus, npumeHeHus

W. SCHONBERGER, P. FRACH, H. BARTZSCH, D. GLOB
Fraunhofer FEP | WinterbergstralBe 28 | 01277 Dresden, Germany

B cTaTbe npencTaBneH KpaTkuidi 0630p O TEXHOMOTMN N3rOTOBMEHUS MPELM3NOHHBIX
MOKPbITUIA B NPOMBILLIIEHHOM MacLuTabe, a Takke AaHbl NPUMepPbI UX NpUMeHeHus. B
KayecTBe npuMmepa TEXHOMNOrM NPOM3BOACTBA ONMCAHO PeaKTUBHOE MarHETPOHHOe
pacnbineHvie. BoamoxHasi peanusauumsi U3roToBneHNs! NPELM3NOHHBIX MOKPLITUI B
NPOMBbILLIEHHOM MacluTabe NpogeMOHCTPYPOBaHA C MOMOLLBIO KOHCTPYKTUBHOIO
Komnekca, Npom3soamMmoro B IHCTUTYTe ®payHxodep aneKTPOHHO-yYEBbIX U NasMeHHbIX
TexHornorun (FEP).

The paper gives a short review about the requirements and manufacturing technology
of precision coatings in industrial scale. Some application examples of precision
coatings are shown. The technology description is focused on the reactive sputtering.
The technological key components developed by Fraunhofer FEP are combined with
process know-how into integrated packages to allow the realization of new processes.
Examples for these integrated packages are shown in the presentation.
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BakyymHasa OnTtuka — Ultra High Vacuum (UHV) nogxoasilime ontuyeckme KOMNOHEHTbI

S. JANKE, T. RIETMANN, M. FLAMMICH , U. BERGNER
VACOM Vakuum Komponenten & Messtechnik GmbH | Gabelsberger Str. 9 | 07749 Jena, Germany

OcHoBHasi npobnemMa BakyyMHOWM ONTUKM COCTOUT B TOM, YTOObI cbanaHcnpoBaTb
pasnunyHble TpeboBaHUs, NpeabsaBnsiemMble K NogobHbIM NPOAYKTaM ABYMSI HAanpaBleHUsMU -
OTpacreBoi ONTUKOM N BaKyyMHbIMU TEXHOMOrMAMM. [ns peLleHns aTor npobnemsl
TpebyeTcs He TOMNbKO YCTaHOBMEHME TOYHbIX MapaMeTPOB NPOM3BOACTBEHHOIO NpoLiecca,

HO 1 BHUMATENMbHbIV BbIOOP UCXOAHBIX MaTepuanos, COOTBETCTBYOLLMX TpeboBaHUAM ABYX
obnactew - ynbrpasbicokoro Bakyyma (UHV) n TouHom onTuku. MNockonbKy BUA COeOUHEHNSI
KOMMOHEHTOB JOIMKEH rapaHTnpoBaTbk coBMecTuMocTb ¢ UHV, Heobxoaumo onpenenexue,
pa3BuTne, ONTUMU3ALMS U MPUMEHEHME CneLmndUuYecknx TexHonornin. B koHedHom cuete
BCE TEXHWYECKME NapaMeTpbl NPOAYKTa AOMKHbI ObITb ONTUMUPOBaHbBI MPUMEHUTENBHO K
TpeboBaHUSIM NONb30BaTENs!, KOTOPbIE OH CTABUT K BaKyyMy M K OMTUKE.

MpeseHTaumMs cocpeoToHMTCA Ha TeMax, BaXHbIX AN CO30aHUsi FePMETUYHbIX COeaNHEHWNIA
MeXay ONTUYECKUMU 3NIeMEHTaMM 1 BaKyyMHbIMW KOMNOHeHTamu. MpakTuyeckoe
NpUMEHeHNEe BbIOPaHHBIX KpUTUYECKMX DakTopoB OyaeT NoKa3aHO Ha HECKOMbKMX
npvmepax. byayT oTMeyeHbl MpMMepbl BANSHUS MOMYyYeHHbIX PE3YSbTaToB Ha CUCTEMHbIE
napameTpbl 1 yKa3aHbl BO3MOXHble Npobnembl, BO3HMKaKOLWMe B NpoLecce Co3naHus
3MemMeHTOB BaKyyMHON onNTukK. Kpome Toro, ByaeT npeacTasneH KpaTkuin 063op NpoayKTos,
OEMOHCTPVPYIOLLMX YCMELLHY0 KOMOMHaLUMIO ONTUKM 1 BaKyyMa.
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BaKyyMHaﬂ yCTaHOBKa AnA HaHeCeHUA NPeUun3noOHHbIX ONTUYEeCKUX NNEHOK

M. RUDIN
FHR Anlagenbau GmbH | Am Hligel 2 | 01458 Ottendorf-Okrilla, Germany

MpowmbiwnenHas ycraHoBka FHR.STARS00 paspaboTtaHa cneumansHO AN HaHeCceH s
YAOBMNET-BOPSAOLLMX BbICLLMM TPEOOBAHUSM MO KaYeCTBY Y PABHOMEPHOCTM MPELE3NOHHbIX
OOHO- Y MHOTOCITOMHbIX MOKPbITUNA.

B kayecTBe MCTOYHMKOB MCMOSb3YOTCA MarHETPOHbI MOCTOSIHHOTO TOKa M MMNyrbCHble (BY)
MarHeTpoHbl. B yctaHoBke moryT obpabatbiBaTbest Aetanu aguametpom 4o 200 Mm 1 BeCom
[0 2 kr. Bcneacteum NnpyMeHeHns HanpaeneHust HanblNeHns ,,CHU3Y-BBepPX' MOKPbITUS
MMEIT MUHMManbHOE KONUYeCTBO 3arpsisHeHuns. [Npu HanbineHun getanu MoryT 6biTb
HarpeTbl go 300°C.
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Ultrashort thermal annealing in the (sub)millisecond range:
modification/crystallization of layers on heat sensitive substrates (e.g. PET foil)

T. GEBEL', J. WEBER", H. LIEPACK', M. NEUBERT?, R. ENDLER?, W. SKORUPA?
'DTF Technology GmbH | Am Promigberg 16 | 01108 Dresden, Germany
2Helmholtz-Zentrum Dresden-Rossendorf HZDR | Bautzner Landstral3e 400 | 01328 Dresden, Germany

Future applications in electronics, optics and photovoltaics are more and more influen-
ced by systems based on flexible substrates. This causes a strong demand for new low
temperature deposition technologies of semiconductor or metallic materials on these
flexible substrates (e.g. PET, polymer foils or paper). However, the optical and electrical
properties of such layers deposited at low temperatures need to be improved by sub-
sequent annealing. Such annealing steps are typically limited in temperature (<200°C)
by the substrate properties, which implies relative long annealing times — which is in
contradiction to the intended use of fast in-line or roll-to-roll processing. This is the
driving force to establish new annealing technologies for surface modification, in order
to integrate these steps into high-speed / high throughput fabrication equipment.

Flash lamp annealing (FLA) on a (sub)millisecond scale allows the annealing of just
near surface layers at high temperatures (>500°C) without damaging deeper layers or
the bulk material. Results of optical and electrical parameters after FLA treatment of
different layers and semiconductor materials are presented in the talk. The influences
of flash duration, energy density and multi-flash operation are discussed. Additionally,
issues concerning the use of FLA treatment for high-throughput applications are
addressed.



pava

)
APRIL 1674, 2013
TEChEXDU MOSCOW, RUSSIA

ABSTRACTS

Industrial Magnetron Sputtering on Glass and Polymer Webs —
Coatings for Windows and Display Applications

J. STRUMPFEL
VON ARDENNE Anlagentechnik GmbH | Plattleite 19/29 | 01324 Dresden, Germany

Vacuum coatings provided by Magnetron sputtering are essentially used in both Archi-
tectural and Solar technologies. Relevant photovoltaic applications like crystalline silicon
wafers and particularly thin film solar modules on glass are implementing large area
deposition processes. Therefore Magnetron Sputtering of different materials is widely
used to efficiently provide high performance single layers or layer stacks. Coatings are
sputtered to achieve dedicated specifications for barrier films made by oxides or nitrides
on glass, for transparent conductive oxides (TCO) as front contact and for metallic
contact films for back side metallization. Due to the recent PV market development, the
most important objective for manufacturers of solar modules is to establish technical
solutions which allow sustainable cost reduction and module efficiency improvement.
Today, industrial vacuum coaters implement several highly productive processes like
pump down, transportation and heating-up recipes of different substrate formats and
sputter deposition. The absorber layer of silicon based thin-film solar cell on glass must
always be deposited onto a TCO coated glass substrate. Still most of the manufacturers
for solar modules are currently using standard SnO,:F coated glass. Instead, the indust-
rial application of sputter technologies producing transparent conductive oxide layers
on glass, so called TCO glass, is a promising alternative offering possibilities for the solar
cell manufacturers for both cost reduction and cell efficiency improvements. Using such
sputtered and tailored ZnO:Al type TCO films, advanced efficiencies of > 11% were
achieved in laboratory scale. The sputter deposition processes at 350°C temperature has
to be optimized regarding high optical transmittance, carrier mobility and low resistivi-
ty. Reliable and industrially approved ZnO:Al ceramic tube targets for rotatable magnet-
rons have been developed. Using RDM type dual rotatable magnetrons operated in DC/
DC mode, superior film properties versus former planar cathodes have been achieved.
Due to the very high power density applied with tube targets, deposition rates beyond
200 nm m/min per tube have been obtained. Other features for cost reduction are high
target utilization of > 85%, low maintenance efforts and reduced flaking. The specific
light absorbing properties of amorphous silicon (a-Si) and micro crystalline silicon (uc-Si)
require a tailored surface structure of the TCO to optimize the energy yield of the solar
cell. This can be achieved by a subsequent wet chemical etching process of the naturally
smooth sputtered TCO surface. To characterize these light scattering properties, the
haze of the TCO glass is measured. Optimized optical, electrical and surface properties
of the TCO layer throughout the entire wavelength range is a prerequisite for best cell
efficiency of all types of thin-film silicon solar cells. Such Results will be displayed briefly.

8
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Roll-to-Roll Coating Products with High Productivity for Packaging and Electronic
Applications

D. LUKAS
Applied Materials GmbH & Co. KG | SiemensstralBe 100 | 63755 Alzenau, Germany

Going flexible is a major trend for a variety of applications: from commodity markets
like food packaging with moderate gas permeation barrier requirements, through
high-barrier applications, e.g. for electrophoretic displays or flexible PV, up to electronic
applications like touch panels of even flexible displays. Applied Materials offers a roll-
to-roll product portfolio to address the different requirements of these markets.

For packaging applications, where the focus is on high productivity and therefore low
cost of ownership, our product is the TopMet that is mainly used for metallizing various
film substrates by a thermal evaporation process. The end market for transparent
flexible barrier films is larger than for metallized films and currently is dominated by
polymeric barrier layers. Some of these coatings are under scrutiny and discussion since
they contain chemicals like chlorine, which are not considered to be environmentally
friendly. An alternative for thick polymeric coatings can be a vacuum coating process
(TopMet CLEAR) with a coating thickness several orders of magnitude thinner and in
the range of only ~ 10 nanometers achieving the same or better barrier properties
compared with polymeric coatings. Another advantage of vacuum based processes, the
source materials for the barrier layers are usually natural occurring oxides like SiO, or
AlO,. By coating on substrates like PLA, fully biodegradable barrier films can be produ-
ced. The key features of this high-productivity platform and the barrier performance of
various coated substrates will be described at the workshop.

Roll-to-Roll production of thin-film based electronic devices (e.g. solar cells, active
matrix TFT backplanes & touch screens) combine the advantages of the use of inexpen-
sive, lightweight & flexible substrates with high throughput production. Significant
cost reduction opportunities can also be found in terms of processing tool capital cost,
utilized substrate area and process gas flow when compared with batch processing
systems. Nevertheless, material handling, device patterning and yield issues have limited
widespread utilization of roll-to-roll manufacturing within the electronics industry.
Applied Materials has developed a variety of different web handling & coating tech-
nologies/platforms to enable high-volume roll-to-roll manufacturing of flexible thin
film silicon TFT backplanes and touch screen devices (SmartWeb). The work presented
at the workshop therefore describes the results of TFT backplane manufacture and also
highlights recent advances in film based touch panels.
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High Frequency Ultrasonic Sensors based on reactive sputtered Aluminum Nitride Thin
Films

H. HEUER', T. HERZOG', S. WALTER", D. GLOB2, H. BARTZSCH?
"Fraunhofer IZFP Dresden | Maria-Reiche-Strasse 2 | 01109 Dresden, Germany
2Fraunhofer FEP | WinterbergstraBBe 28 | 01277 Dresden, Germany

Many new materials and processes require non-destructive evaluation with high reso-
lutions. Ultrasonic methods in a frequency range up to 250 MHz are one of the most
frequently used non-destructive evaluation techniques because of their versatility. The
efficiency of ultrasonic sensor systems can be enhanced by a combination of acoustic
microscopy and phased array ultrasonic techniques.

Aluminium nitride is a promising material for the use as a piezoelectric sensor material
in the considered frequency range, which contains the potential for high frequency
phased array application in the future.

Investigations were carried out on the usability of aluminum nitride thin films for the
manufacturing of ultrasound transducers by the use of sensor test structures. Some
design considerations were performed for different sensor designs, electrode size
variations and substrate materials in this work. It could be shown that the electrode size
can be smaller than 1 mm square for use as high frequency sensors. Different substrate
materials are principle usable, like e.g. silicon, aluminum oxide or quartz. Additional
tests showed that these sensors can also be used for high temperature application up to
200°C. The reason is the very good temperature resistance of the AIN thin films.

10
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CeHCOpr AaBlieHna ona npuMmeHeHus B obnacTax BbICOKUX TeMnepartyp u OaBneHuMn,
OCHOBaHHbI€ Ha HOBbLIX NMPUHUMNAaX CeHCOPUKU

W. BRODE, R. KOPPERT, D. HIRSCH
SIEGERT TFT GmbH | Robert-Friese-Str. 3 | 07629 Hermsdorf, Germany

HecmoTps Ha BbICOKWIA YPOBEHb Pa3BUTUSA COBPEMEHHOMW TEXHUKMN, TpeboBaHMS K
OV3enbHbIM ABUraTensiM v rmapaenmM4yeckum CUCTEMaM MOBBILLIAETCS C KaXAbIM rOA0M.
Takue TpeboBaHWA BbIABUralOTCA HE TOMbKO K ABUraTensiM NerkoBbix aBToMo6unen, Ho

W K CpeaHe- N MHOTONUTPaXHbIM ABUraTeNbHbIM arperatamMm 3HeproycTaHoBOK, arperatam

ropHogo6bIBatoLLIEN, CTPOUTENBHON, XXEeNe3HAOPOXHOWN 1 KopabrnecTpouTensHon oTpacnen.

MepcnekTMBHLIMM HaNPaBNeHUSIMU Pa3BUTUS TEXHUKU U3MEPEHMS AABMNEHNI ABNSIOTCA

yBenuyeHvne auanasoHa namepsemoix aasnexHun o 14000 n 25000 6ap, paBHO Kak

1 noBblLLEHVE Npeaena pabounx Temnepatyp fo 450°C. Takum obpasom, co3gaHune

TEXHWUKN N3MEPeHVs AaBrneHns Aenaet HeobxoaumbIM NepecMoTpeHne A4eCTBUTENbHBbIX

W MOWCK HOBbIX KOHCTPYKTUBHBIX PELLEHMNIA BCEX FMAPABNNYECKMX KOMMOHEHTOB, B TOM

YKcne 1 CEHCOPOB B Lensix KOHTpons u ynpaenexHus. ®upma SIEGERT TFT GmbH

- 3TO MHHOBALMOHHOE NpeanpuATUe C ABaALaTUNETHEN NCTOPUEN Y MHOTONIETHUM

OMbITOM B 06MacTV TOHKUX NNEHOK, NPELIM3NOHHBIX COMPOTUBIIEHUIA U CEHCOPUKN.

MpeanpusiTne pacnonoxeHHo B Fepmannm (3emns TiopuHIMs) n HacumTeiBaeT nopsaka 90

coTpyAHuKoB. OCHOBHbIMU cchepamu AEATENbHOCTM NPEANPUSTUS ABNAIOTCA pa3paboTka

1 NPON3BOACTBO BbICOKOTOYHbLIX CEHCOPOB [AaBIEHUsI, CEHCOPOB U3MEPEHUS CUMbI,

YCKOPEHUS U TeMNepaTypbl, @ TAKKe LLUIMPOKUIA CNEKTP MPELM3NOHHBLIX CONPOTUBIIEHNI

1 cOOPOK Ha OCHOBE TOHKOMMEHOYHBIX TEXHONOrnin. PaspaboTkv ceHCopoB AaBneHus

ONsi IPYMEHHNs B 06nacTy BbICOKMX AABMNEHWI U TemnepaTyp BENMUCb COBMECTHO C

Npo3BOAMTENEM MMAPABMNYECKNX CUCTEM, CEHCOPHOWM TEXHWKM U OOHUM U3 KPYMHENLLINX

aBTOMPOMBILLIIEHHNKOB. Pedynstatamu pa3paboTki B AaHHbIX HanpaBneHnsx SBnsTCS:

* paspaboTka TEXHONOrMmM NPON3BOACTBA M NMPUMEHEHNS CEHCOPHBIX MaTepuanos Ni:a-C:H
C NbEe30PE3NCTUBHBIMY CBOMCTBAMM U MOBbILLIEHHOW YyBCTBUTENBHOCTBLIO K ManbIM
Aedopmaumsm, NpUrogHbIX K NPOn3BOACTBY CEHCOPOB AABMNEHWS € Anana3oHoM paboymx
Aasnenuin 14000 6ap cepwuitHo 1 25000 6ap akcnepuMeHTansHo

* paspaboTka HOBbIX METOAOB PEaKTUBHOIO NMa3MEHHOro HanbInNeHus Ans co3aaHns
U30NALMOHHO-6apbepHbIX TOHKOMIEHOYHbLIX cucTeM Ha ocHose Al,O,/SiO,/Si;Ni, ¢
pabounm gnanaszoHom Temnepatyp ao 600°C

* paspaboTka MeTofa pPeakTMBHOIO Na3MeHHOo HamnbINEHUS C Na3MeHHbIM
AOTMPOBaHVMEM aTOMaMm antoMUHKS U CO3AaHNS CUCTEMbI PE3NCTUBHBLIX TOHKMX MIEHOK
CrNi-O,N+Al ¢ gnanasoHom pabounx Temnepatyp go 450°C.

[OTOBbIE CEHCOPbI NPOLLNU NPaKTUYECKNE UCTIbITaHNS B YCINOBUSAX NPeanpUATUA-NapTHEPOB

B MacluTabax TECTOBbIX CEPUIA U 3apekoMeHaoBanu cebs, kak NepcnekTMBHbIE ANs

AarnbHeunLwero passBmMTa CEHCOPUKN AaBeHns B 06nacTy BLICOKMX TemnepaTtyp v AaBneHnn.

11
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Various PVD-Coatings for sensor technology applications

T.MULLER
CREAVAC - Creative Vakuumbeschichtung GmbH | Lébtauer StraBe 65-71 | 01159 Dresden, Germany

PVD-coatings are daily used techniques in optical, electronical or sensory applications.
There is a wide variety both in layer techniques as well as in application equipment.
Creavac is working in both areas.

For coating processes are used e.g. thermal evaporators, E-beam, sputtering and pulsed
laser deposition.

A very common application is in the field of EMI- shielding. The combination of such a
coating with solder, magnetic or other properties is often required. The effectiveness of
the shielding also depends on the layer thickness.

Solder layers are also used for piezo-electrical applications. Gold, silver and tin layers are
common materials in such systems.

Another needed function is a defined reflection grade. Especially in sensor technologies
is a wide area of application of these systems. Different layer systems are in use and will

be lined out.

For optical sensors also colour effects are in use. Different activators like electrical,
thermal or other stimuli are possible.

12
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HaHeceHue d)yHKLIMOHaﬂbeIX CINoOéB Ha NOBEPXHOCTb NOJIMMEPHbIX NNEHOK

M. FAHLAND
Fraunhofer FEP | WinterbergstralBe 28 | 01277 Dresden, Germany

[oknan oaét kpaTtkmii 0630p pasHbiX BO3MOXHOCTEN TEXHONOTMYECKUX PELLUEeHNI B
nHcTuTyTe ®payHxodepa FEP. OcobeHHoe BHMaHWe yaoenseTcs HaHECEHNIO TOHKNX
MMEHOK Ha MOBEPXHOCTY BOMbLUMX pasmMepoB. B MHCTUTYTE CyLLECTBYIOT HECKOSbKO MaLLWH
C pa3mepamu GrnsKMMK K cepunHoMy nNpou3soacTBy. OaHMMK 13 cammx 6onbLIMX MaLUWH
ABNAOTCA YCTAHOBKU PYNoOHHOro Tuna. LnpuHa HaHeceHns aTux mMalumH coctasnseT o 600
MM. 3To 06opyaoBaHUE UCTIONb3YETCS AJ151 HAHECEHUS NPO3PaYHbIX MPOBOASALLMX MNEHOK a
Take 6apbepHbIX CMOEB AN MPeA0TBPALLEHUs MPOMYCKaHNS KNCITOPOAA 1 BOASIHOIO napa.
Oba Tvna croés NpUMeHSITCA B MPOU3BOACTBE ONTOENEKTPOHHbIX NpubopoBs. B goknage
nokasaHbl MPUMEPbI Ka4eCcTBa HAHOCUMbIX MIEHOK U PaboTOCNOCOBHOCTD TEXHONOMMM
HaHeCeHus.

The contribution will provide an overview of different possibilities of technological
development at Fraunhofer FEP. Special emphasis is put on large area deposition
processes. Various large scale pilot production machines are available for experimental
work, among them roll-to-roll vacuum coating machines with a deposition width up

to 600. The equipment is mainly used for projects on transparent conductive coatings
and moisture barrier layers. Both types have various applications in optoelectronics. The
contribution will provide examples for both the capabilities of the coating technology
and for the performance of the deposited layers.

13
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Applied Materials provides manufactu-
ring equipment, services and software
to the global semiconductor, flat panel
display, solar photovoltaic (PV) and
related industries. Applied Materials is
the world's largest semiconductor fa-
brication equipment supplier, with the
capability to provide global deployment
and support services. Applied also is
the leading supplier of LCD fabrication
equipment to the flat panel display
industry, and the leading supplier of
solar PV manufacturing systems to the
solar industry.

Contact:
Applied Materials GmbH & Co. KG

SiemensstraBe 100
63755 Alzenau, Germany

Phone +49 6023 92 6000
Fax +49 6023 92 6200

info@www.appliedmaterials.com
www.appliedmaterials.com
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CREAVAC working on coating of

plastic parts and offers vacuum coating
equipment.

Surface finishing of plastic parts
includes lacquering and PVD coating for
decoratives, IR-reflection, EMI shieldings
etc. In addition, CREAVAC provides
further technologies, such as laser
engraving, Tampon printing, testing
operations or others.

In the area of coating equipment,
CREAVAC is focused on technologically
oriented specialised solutions including
development. Besides these we offer
vacuum components e.g. angle valves
or port view glasses.

Contact:
CREAVAC -
Creative Vakuumbeschichtung GmbH

Lobtauer StraBe 65-71
01159 Dresden, Germany

Phone +49 351218380
Fax +49 351 21838 19

info@creavac.de
www.creavac.de
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DRESDEN THIN FILM

TECHNOLOGY

DTF Technology develops processes and

equipment for thin film deposition and

vacuum technologies. This includes tools

for R&D and industrial environments,

e.g. cluster tools, in-line systems or

roll-coaters.

The following technologies are addres-

sed:

¢ PVD (sputtering, evaporation,
PECVD), ALD, CVD

e Ultra-short time annealing (Flash
Lamp Annealing (FLA)) for the
thermal treatment / modification of
surface layers on temperature sensiti-
ve substrates (glass, PET foil, plastics)

e Plasma Immersion lon Implantation
(PI) for advanced deposition and for
doping processes

Contact:
DTF Technology GmbH

Am Promigberg 16
01108 Dresden, Germany

Phone +49 351 320 29 200
Fax +49 351 320 29 210

info@dtf-technology.de
www.dtf-technology.de
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~ Fraunhofer

FEP

Fraunhofer FEP is an institute of
Europe’s largest application-oriented
research organization, the Fraunhofer-
Gesellschaft. For more than 20 years we
gathered expertise in vacuum coating
technologies, electron beam surface
modification processes and electron
beam source development.

Vacuum roll-to-roll technologies, plasma
activated high-rate deposition, pulse
magnetron sputtering, high-rate plasma
enhanced CVD and the development
and application of electron beam
sources are our specialities.

Contact:
Fraunhofer Institute for Electron Beam
and Plasma Technology FEP

WinterbergstraBe 28
01277 Dresden, Germany

Phone +49 351 2586 0
Fax +49 351 2586 105

info@fep.fraunhofer.de
www.fep.fraunhofer.de
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Z Fraunhofer

1ZFP

\

The Fraunhofer Institute for Non-
destructive Testing IZFP, located in
Saarbrucken and Dresden, develops
solutions for nondestructive testing
(NDT). Industrial customers get help
wherever quality and reliability of their
products and services should be im-
proved. In the public area the institute
contributes to the topics health, energy
and environment. The Dresden branch
of IZFP is especially focussed to applied
microelectronics and nanotechnology.
Quality assurance in light weight en-
gineering, the development of testing
electronics for various application fields
and high-resolution nanoanalysis are
some of the main fields of activity at
IZFP Dresden.

Contact:
Fraunhofer Institute for Nondestructive
Testing IZFP, Dresden branch

Maria-Reiche-Strasse 2
01109 Dresden, Germany

Phone +49 351 888 15 501
Fax +49 351 888 15 509

info@izfp-d.fraunhofer.de
www.izfp-d.fraunhofer.de
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AFHR

centrotherm photovoltaics group

FHR Anlagenbau GmbH, which is based
at Ottendorf-Okrilla, Germany, specia-
lizes in the development of innovative
thin film technologies, sputtering and
evaporation systems, as well as services
in the thin film area. The FHR product
portfolio comprises vacuum process
systems (PVD, PECVD, ALD, RIE) and
sputtering targets for applications

in the fields of nanotechnologies,
MEMS, electronics, displays, optics and
photovoltaics. FHR offers technology
and equipment for the production of
CIGS solar cells and solar thermal power
plants. The product range focuses
strategically on foil coating systems for
the production of flexible solar cells,
organic solar cells, and OLED displays.
Together with industrial partners and
research institutions, FHR has attained a
globally leading technology and market
position.

Contact:
FHR Anlagenbau GmbH
Am Hugel 2

01458 Ottendorf-Okrilla, Germany

Phone +49 35205 5200
Fax +49 35205 520 40

postbox@fhr.de
www.fhr.de
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SIEGERT THINFILM TECHNOLOGY

®upma SIEGERT TFT GmbH - ato
MNHHO-BaLMOHHOE NpeanpusaTue ¢
OBaguatuneTHen NCTopren U MHOTONETHUM
OMbITOM B 06NacTi TEXHOMNOTUI TOHKNX
NNEHOK, N BaKyYMHbIX HaMbIIEHWIA.
MpennpusaTne pacnonoXeHHo B

lepmaHun (chepepanbHas 3emns
TiopyHrKs) n HacumTbIBaeT nopsiaka 80
COTPYAHWKOB. 13 U3 HUX COCTaBNAT OTAEN
MNCCNEeqoBHUI 1 pa3paboTok U 3aHMMatoTCst
COBEPLLEHCTBOBAHNEM TEXHOIOMMN
NpOU3BOACTBA, PAaBHO Kak U paspaboTkamu
HOBbIX TEXHOMOMMYECKUX peLleHnn Ans
peanu3aumu 3agad, MOCTaBMNEHHbIX
NpOV3BOACTBOM U NPEANpUSATUSAMU-
napTtHépammn. OCHOBHbIMU cchepamu
OeATeNnbHOCTU NPeanpUsTUS ABRSIOTCA
pa3paboTka 1 NPOU3BOACTBO BbICOKOTOYHbIX
CEHCOPOB AaBMNEHNS, CUITbl, YCKOPEHNS 1
Temnepartypbl, @ TakKe LUMPOKUIA CNEKTP
NPELM3NOHHbIX CONPOTMBIIEHUI N COOPOK
Ha OCHOBE TOHKOMMEHOYHbIX TEXHOMOMUN.

Contact:
SIEGERT Thinfilm Technology GmbH
Robert-Friese-StralBe 3

07629 Hermsdorf, Germany

Phone +49 36601 858 0
Fax +49 36601 858 11

info@siegert-tft.de
www.siegert-tft.de
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VACOM is one of the market leaders
for vacuum technology and is globally
active. Its leading brand Precision &
Purity stands VACOM for the highest in
demands in UHV, XHV and UCV.

Vacuum mechanics, vacuum metrology
and vacuum optics form the core busi-
ness. VACOM is specialized in innovative
technologies for special demands for
ultra clean and particle-free processing.
VACOM is partner in high-tech indus-
tries such as analytics, EUV technology,
optics or accelerators for science and
medical applications, and in research.

Contact:
VACOM Vakuum Komponenten &
Messtechnik GmbH

Gabelsbergerstra3e 9
07749 Jena, Germany

Phone +49 364142750
Fax +49 3641 4275 55

info@vacom.de
www.vacom.de
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VON ARDENNE is a worldwide leading
manufacturer of equipment for
industrial vacuum processes of plasma
and electron beam technologies. We
develop and manufacture systems

for the micro- and nanometer-thin
coating of glass, metal strip or web. Our
customers use them to manufacture

for instance architectural glass, solar
modules, solar absorbers and reflectors.
All coating processes performed with
VON ARDENNE equipment have one
thing in common: The finished products
save or produce energy.

Contact:
VON ARDENNE Anlagentechnik GmbH

Plattleite 19/29
01324 Dresden, Germany

Phone +49 351 26 37 300
Fax +49 351 26 37 308

office@vonardenne.biz
www.vonardenne.biz
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LOCATION

The Sokolniki Exhibition and Convention Centre is located in the like-named park, just
a 5 minute walk from Sokolniki subway. The way from the park entrance to pavilions of
the Sokolniki Exhibition and Convention Centre takes about 15 minutes, during which
you can actually enjoy the beautiful views of the park.

Entrance to park is free.

Free Shuttle

Use a free shuttle during any exhibition period. The bus runs from Sokolniki subway to
the Sokolniki Exhibition and Convention Centre. Follow the arrows at subway and in
front of exhibition pavilions 2 and 4.

By Car
If you're driving a car, follow the 3rd Luchevoy prosek to get inside the park. Entry fee is
100 rubles. The car can be parked in designated parking lots.

Address

Sokolniki Exhibition and Convention Centre
71

5-iy Luchevoy prosek

Building 1, Pavillion 2

Moscow 107014

Russia

ORGANIZER

The special seminar »Functional coatings for optics, sensors and electronics« is
organized by the Fraunhofer Institute for Electron Beam and Plasma Technology FEP in
Dresden, Germany.

Get more information about optics, sensor technology and electronics:

& www.fep.fraunhofer.de
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