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CHARAKTERISTIKA VYSLEDKOV

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

V sulade s so stanovenymi cielmi boli pripravené planarne spoje YBCO/kov s kontaktom v
smere 0si ¢ a ab-rovinou, na ktorych boli nasledne merané |V charakteristiky vykazujuce
odporové prepinanie (OP). Zmerana bola zavislost parametrov tohto javu od teploty,
maximalneho aplikovaného el. pola a krystalografickej orientacie YBCO. Struktiry pre OP boli
pripravené a zmerané aj na materiali LaMnO. Na zaklade nameranych udajov bola
vypracovana difuzna teéria OP v YBCO. Dalej boli zmerané uvedené zavislosti aj na
hrotovych STM spojoch nanometrovych rozmerov. Difuzne procesy kyslika zodpovedné za
OP v YBCO sme skumali aj pomocou rastrovacej odporovej mikroskopie, kde sme sa
zamerali na degradéaciu povrchu spdsobenu touto difuziou a homogenitu povrchovej vodivosti.
Stanovené ciele prvej Casti projektu teda boli splnené, pri€om niektoré merania boli urobené
aj nad ramec stanovenych cielov. V druhej €asti projektu boli na tenkych Ti vrstvach
pripravené TiO2 meracie nanostruktury metddou lokalnej anodickej oxidacie. Tieto sa vSak
ukazali byt nestabilné, preto sme presli na TiO2 vrstvy s Pt elektrédami vytvarovanymi
pomocou optickej, resp. elektronove;j litografie. Po odladeni pripravy TiO2 vrstiev bol
skumany vplyv technoldgie pripravy a ich viastnosti na citlivost na plyny. Finalne detektory
dosahovali vyborné citlivosti (~ 10”5 pre 1% H2) uz v pripade mikro-Struktur. Na tychto TiO2
vrstvach boli nasledne pripravené aj meracie nanostruktury. Tieto mali podla oCakavani
podstatne mensi odpor, o umoznuje detekciu plynov aj na izbovej teplote. Tiez sme
pozorovali zvySenu citlivost na nizke koncentracie H2. Pripravenim a zmeranim uvedenych
detektorov na baze nano-struktir TiO2/Pt boli splnené ciele aj druhej €asti projektu.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v anglickom jazyku
(max. 20 riadkov)

In agreement with the aims of the project, YBCO/metal junctions with contact in c-axis
direction and ab-plane were prepared and IV curves exhibiting resistance switching (RS)
behavior were measured. Dependance of the RS on temperature, maximal applied el. field
and crystallographic orientation of the YBCO was investigated. Structures for the RS were
prepared and measured also on LaMnO. Based on the obtained data, diffusion theory of the
RS in YBCO was developed. Such characteristics and dependancies were also measured on
nanometer-scale STM point-contact junctions. The oxygen diffusion processes responsible for
the RS were further investigated using scanning spreading resistance microscopy with focus
on surface degradation caused by this diffusion and homogenity of the surface conductance.
Aims of the 1 part of the project were thus fullfilled, even some additional measurements
were done. In the 2™ part of the project, TiO2 sensing nano-structures were prepared on Ti
films by local anodic oxidation by STM. As their stability was insufficient, we have switched to
TiO2 films with Pt electrodes patterned by optical and/or electron lithography. After mastering
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the TiO2 thin film fabrication, influence of the technological process and their properties on
gas sensitivity was investigated. Final sensors exhibited high sensitivity (1075 for 1% H2)
even on micro-structures. Subsequently, sensing nano-structures were prepared on these
films. According to our expectations their resistance was considerably smaller, what allows
measurement also at room temperature. Moreover, increased sensitivity to low concentrations
of H2 was observed. By fabricating and measurements of the gas sensors based on TiO2/Pt
nano-structures, aims of the 2" part of the project were also fulffilled.
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Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
v zastupeni
prof. RNDr. Jozef Masarik, DrSc.,
dekan fakulty

V Bratislave 27.09.2012 V Bratislave 27.09.2012
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