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Uplatnenie vysledkov projektu

Vysledky projektu vyznamne prispeli k moznosti realizacie Struktur vysokoteplotnych
supravodic¢ov na baze talia. Supravodivé Struktury boli najskoér pripravené pomocou lift-off
tvarovania. Takisto bol vynajdeny novy spdsob tvarovania taliovych supravodicov s vyuzitim
fotolitografie a mokrého leptania (leptadlo na baze jodidu draselného), ktory bude predmetom
patentovej prihlasky. Podarila sa nam takisto integracia YBCO supravodivych vrstiev

a tranzistorov HEMT na GaN polovodi¢ovom substrate, ¢im sme ziskali vyznamné poznatky
pri moznom vyvoji polovodi€ovych monolitickych prvkov na baze GaN ako aj poznatky o
Strukture a vlastnostiach supravodivych YBCO vrstiev na polovodi¢ovych podloZkach.

CHARAKTERISTIKA VYSLEDKOV

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

V ramci projektu sme realizovali pripravu a tvarovanie tenkych vrstiev vysokoteplotnych
supravodicov. V pripade supravodi€ov na baze talia sa nam uspesSne podarilo pripravit
Struktury pomocou lift-off techniky. Podarilo sa najst’ aj vhodné leptadlo na tvarovanie tychto
vrstiev s vyuzitim fotolitografie a mokrého leptania. Tento spdsob tvarovania tenkych vrstiev
vysokoteplotnych supravodi€ov na baze talia je momentalne v procese pripravy na podanie
patentovej prihladky. Bola rieSena integracia supravodi€a a polovodi¢ového prvku. Podarilo
sa pripravit modelovu Struktdru na GaN podlozke, na ktorej su uz funkéné tranzistory typu
HEMT spolu so supravodivou YBCO vrstvou. Boli pripravené rézne typy YBCO
supravodivych Struktur obsahujucich mikromostiky so Sirkou 10 mikrometrov. Takéto Struktury
moézu byt dalej tvarované pomocou FIB zariadenia (Focused lon Beam) az na Sirku 100 nm.
Vyuzitie takychto Struktdr bude napr. ako TAPS (termalne aktivovany fazovy skiz), QPS
(kvantovy fazovy sklz), mikropasikové rezonatory a na $tudium LRPE (dlhodosahového
efektu supravodivosti). Venovali sme sa aj optimalizacii pripravy LSMO feromagnetickych
vrstiev. Perovskitova Struktura LSMO a vysokoteplotnych supravodicov (YBCO, Tl-Ba-Ca-Cu-
O) umoziuje pripravu dvojvrstiev supravodic¢/feromagnetikum (SF), pripadne trojvrstiev (SFS
spojov), ktoré mdzu byt pouzité na realizaciu aktivnych supravodivych prvkov a mikrovinnych
mikropasikovych obvodov a filtrov. Priprave takychto dvojvrstiev sa chceme venovat v
najbliz§ej buducnosti. V ramci projektu vznikol vacsi pocet publikacnych vystupov v
karentovanych €asopisoch. Na zaklade ziskania tohto projektu a uvedenych vysledkov sa
Mgr. Michaele Sojkovej, PhD. podarilo ziskat trvalé miesto na ELU SAV.

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

In the frame of this project, the fabrication and patterning of high temperature
superconducting thin films were realized. In the case of Tl-based superconductors,
superconducting structures were succesfully prepared using lift-off method. A new etchant
was found to pattern Tl-based films directly using photolitography and wet etching. This way
of Tl-based thin films patterning is in the process of the preparation for the patent application.
Moreover, the integration of the superconducting and semiconducting elements was solved.
We prepared a model structure on the GaN substrate containing functional HEMT transistors
with the thin YBCO film. Different types of YBCO superconducting structures containing 10
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micrometer microbridges were prepared, too. These types of structures can be patterned
subsequently up to 100 nm using FIB (Focused lon Beam). Such structures can be used

as TAPS (thermally activated phase slip), microstrip resonators, to study (LRPE) long range
proximity effect, etc. A part of the work was devoted to optimization of the ferromagnetic
LSMO films. Thanks to the perovskite structure of both LSMO and superconducting (YBCO,
TI-Ba-Ca-Cu-0) films, it is possible to prepare bilayers SF (superconductor/ferromagnetic) or
trilayers SFS (superconductor/ferromagnetic/superconductor) usable for the realization of the
active superconducting devices and microwave microstrip circuits and filters. We attend to
prepare such bilayers in the near future. Higher number of publications in the CC journals has
been released in the frame of this project. Based on the obtaining the project and thanks to
obtained results, Mgr. Michaela Sojkova, PhD., got a permanent position at IEE SAS.

Formular ZK, strana 3/4



Svojim podpisom potvrdzujem, Ze Udaje uvedené v zaverecnej karte su pravdivé a uplné
a suhlasim s ich zverejnenim.

Zodpovedny riesitel Statutarny zastupca prijemcu
Ing. Stefan Chromik, DrSc. RNDr. Vladimir Cambel, CSc.
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