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V ¢om vidite uplatnenie
vysledkov tohto projektu:

a) - prispevok k celkovému poznaniu v danej problematike, b) - priprava funkénych TiO,, VO,
a WOs; tenkych vrstiev, ako aj hrubych vrstiev TiO, vyvolali zaujem firiem o multifunkéné
detektory (otvoreny novy projekt s Fy. Kamea), ako aj medzindrodny zdujem o vyuzivanie
uvedenych vrstiev v implantatoch do Zivych organizmov (projekt 7. RP s ndzvom ,,Electrically
Modified Biomaterials Surface: From Atoms to Applications”)
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

1.

2.
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Boli navrhnuté a skonstruované dve vakuové komory pre depoziciu tenkych vrstiev TiO,, WO;
a VOy.

Boli pripravené TiO; tenké vrstvy chemickymi metdédami a vakuovou metddou. Vrstvy pripravené
chemickou metdodou vykazovali lepSie vlastnosti pre pouzitie pre senzory plynov (krystality
s velkostou desiatky nanometrov, drsnost jednotky nanometrov a elektrickd vodivost
zodpovedajuca polovodicom s energetickou medzerou 2.8 eV).

Boli pripravené WO; tenké vrstvy s kvazikubickou krystalografickou S$truktirou, vhodnou pre
pouzitie v detektoroch plynov, ako aj VO tenké vrstvy pre ich mozné vyuzitie v multifunkénych
detektoroch plynov a IC Ziarenia.

Boli urobené implantacie Na iéonov pomocou ECR zdroja. Doteraz boli implantované Na iony do
Si. Na potvrdeni, resp. vyvrateni supravodivosti v NayWO3 nad’alej pracujeme.

Boli pripravené mikroStruktiry na tenkych vrstvach a boli zmerané ich elektrické charakteristiky.
Priebezne boli vSetky vrstvy a Struktury analyzované metédami AFM, SEM, EDAX, WDS, AES
a meranim transportu naboja v Sirokom intervale teplot.

Boli odskuSané metody pripravy nanoStruktir na Ti vrstvach metodou AFM lokalnej oxidacie.
Naviac sme uspe$ne odskusali na materidloch Ti, Au a MgB; novu nanolitograficku metodu, tzv.
AFM scratch metodu, ktora sa ukazala pre dané vyuzitie viac vhodna.

Boli pripravené visiace membrany na baze semiizolatného GaAs s GaAsAl stop vrstvou pre
detektory plynov a boli pripravené a testované mikroStruktary pre realne detektory plynov.

Boli pripravené fotokatalyticky aktivne hrubé vrstvy TiO, na makroporistych keramickych penach
z Al,03. Metodou soft-nanochemistry boli syntetizované prekurzorové nanoprasky.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:
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Two vacuum chambers for deposition of TiO,, WO3 and VO thin films were designed and constructed.
TiO, thin films were prepared by vacuum and chemical methods. The thin films prepared by sol-gel
method exhibit better properties available for gas sensors (several tens nanometer size of crystallites,
surface roughness in order of nanometers, semiconducting like electrical conductivity with energy gap
value about 2.8 V)

They were prepared WO; thin films with quasi-cubic lattice with properties suitable for gas detectors.
VO thin films for multifunctional detectors of gases and IR radiation were prepared as well.

Implantation of Na ions into the silicon substrates was done. Activities about verification or refute of
superconductivity in NayWO3 composition are in the progress.

The thin film microstructures were prepared and characterized by measurements of their electrical
characteristics.

Prepared thin films and microstrures were characterized by AFM, SEM, EDAX, WDS, AES methods, as
well as charge transport measurements in the wide range of temperatures.

The AFM local oxidation nanolithography was applied for preparation of nanostructures based on
titanium thin films, In addition scratch AFM nanolithographical method was successfully tested on the Ti,
Au and MgB, thin films.

The membranes based on GaAs and GaAsAl and microstructures with active TiO, and WOj thin films for
gas detectors were prepared and tested.

Photocatalytic active thick TiO, films on macro porous Al,Os; foams were prepared. Precursor
nanopowders for films as well as for substrates were synthetized using the method of sof#- nanochemistry.
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