e APVV

Agentura na podporu vyskumu a vyvoja
Mytna 23, P.0.BOX 346, 814 99 Bratislava

Formular ZK - Zaverec¢na karta projektu

Riesitel: Ing. Stefan Chromik, DrSc.

Evidenéné ¢€islo projektu: APVV-51-040605

milimetrové pasmo.

Nazov projektu: Monoliticky integrované obvody na baze GaAs (GaN) s pasivnymi supravodivymi filtrami pre

Na ktorych pracoviskach
bol projekt rieSeny:

Elektrotechnicky ustav SAV

Fakulta informatiky a informaénych technolégii STU

Applied precision s.r.o.

Ktoré zahrani¢né
pracoviska
spolupracovali pri rieSeni
(nazov, Stat):

Udelené patenty alebo
podané patentové
prihlasky, vynalezy alebo
uzitkové vzory
vychadzajuce z vysledkov
projektu:

Publikacie (knihy, €lanky,
prednéasky, spravy a pod.)
zhriujuce vysledky
projektu

(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pét
najvyznamnejsich
publikacii.

Osvald, J.: Polarization effects and energy band diagram in AIGaN/GaN heterostructures,
Applied Phys. A 87 (2007) 679-682.

Vanko, G., Lalinsky, T., Mozolova, Z., Liday, J., Vogringi¢, P., Vincze, A., Uherek, F.,
Hascik, S., and Kosti¢, I.: Nb-Ti/Al/Ni/Au based ohmic contacts to AIGaN/GaN, Vacuum
82 (2007) 193-196.

Lalinsky, T., Rufer, L., Vanko, G., Mir, S., Ha3gik, S., Mozolova, Z., Vincze, A., and
Uherek, F.: AlIGaN/GaN heterostructure based surface acoustic wave structures for
chemical sensors, Applied Surface Sci 255 (2008) 712-714.

Chromik, S., Spankova, M., Vavra, |., Liday, J., Vogringi€, P., and Lobotka, P.:
Preparation and structural properties of MgO films on GaAs substrate, Applied Surface
Sci 254 (2008) 3635-3637.

Chromik, S., Gierlowski, P., Spankova, M., Dobrogka, E., Vavra, ., Strbik, V., Lalinsky,
T., Sojkova, M., Liday, J., Vogrinéi¢, P., and Espinos, J. P.: Preparation and structural
properties of YBCO films grown on GaN/c-sapphire hexagonal substrate, submitted to
Applied Surface Science.

V ¢om vidite uplatnenie
vysledkov projektu:

Vysledky projektu vyznamne prispeli k mozZnosti realizécie supravodivych Struktdr na
polovodi€¢ovych podlozkach a v ramci rieSenia projektu sa tiez ziskali vyznamné poznatky
pri vyvoji polovodiCovych prvkov na baze GaN ako aj poznatky o Strukture a vlastnostiach
supravodivych YBCO vrstiev na polovodi¢ovych podlozkach.
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V ramci projektu sa realizoval vyvoj a miniaturizacia polovodiCovych prvkov na GaAs a hlavne
GaN podlozkach s dbérazom na ich vf vlastnosti a kompatibilitu procesu s pripravou YBCO
supravodivych vrstiev. Hlavné aktivity a technologické postupy na GaN podlozkach predstavuju
nove pbévodné vysledky. Vytipovali sme a pomocou elektronového zvazku sme pripravili MgO
oddelovaciu (bufferovua) epitaxnu vrstvu, ktorda umoznila experimenty pre nasledovnu pripravu
vrstiev perovskitovského typu ako YBCO, LSMO na GaAs a GaN/c-zafir podlozkach. Ukazali sme,
Ze metddou pripravy YBCO tenkych vrstiev - pulznou laserovou depoziciou, ktora nie je na ustave
dostupna, je mozné pripravit v pripade hexagonalneho GaN na c-zafire YBCO vrstvy s kritickou
teplotou 80 K, t.j teplotou vySSou ako je v teplota kvapalného dusika, pri€om sa potvrdila moznost
vytvarania aktivnych prvkov na baze GaN (HEMT) na GaN podlozke s uz pripravenou YBCO
supravodivou vrstvou. Pripravili sme modelovu Strukturu na GaN podlozke, na ktorej su uz funkéné
tranzistory typu HEMT spolu so supravodivou YBCO tenkou vrstvou. Tato vSak zatial nebola
tvarovana, nakolko vytvarované supravodivé Struktury na hexagonalnej GaN podlozke aj napriek
Tco > 77K, by neboli vhodné pre mikrovinné aplikacie v doésledku existencie Sirokouhlovych hranic.
UskutocCnili sa predbezné experimenty na R-zafire, ktoré potvrdzuju moznost pripravy modelovej
Struktury s vytvarovanymi supravodivymi prvkami (filtrami) vhodnymi pre mikrovinné aplikacie po
dodani a-GaN/zafirovej podlozky. V ramci projektu vznikol vacsi pocet publikaénych vystupov v
karentovanych €asopisoch aj citacii svedciacich o aktualnosti rieSenej problematiky.
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In the frame of this project, a development and miniaturization of the semiconducting elements on
GaAs and mainly on GaN substrates were realized with stress on their RF properties and on the
process compatibility with the fabrication of YBCO films. The main activities and technological
processes on the GaN substrates present new original results. We selected and using electron
beam also prepared an epitaxial MgO buffer layer which enabled experiments for the subsequent
fabrication of the perovskite-like films as YBCO, LSMO on the top of the GaAs and GaN/c-sapphire
substrates. We showed that using pulsed laser deposition (PLD) for the fabrication of the YBCO
thin films (which is not available at our Institute) it is possible to prepare YBCO films with a critical
temperature of 80 K (i.e. higher than the temperature of liquid Nitrogen) on the top of the hexagonal
GaN/c-sapphire substrate. This confirmed the possibility of the fabrication of active elements based
on GaN (HEMT) on the GaN substrates with the YBCO film already prepared. We prepared
a model structure on the GaN substrate containing functional HEMT transistors with the thin YBCO
film. However, the YBCO film was not patterned due to the existence of broad-angle boundaries
which are not suitable for microwave applications. Some preliminary experiments on R-sapphire
confirming the possibility of the fabrication of the model structure with patterned superconducting
elements (filters) suitable for the microwave application after the delivery of the a-Gan/sapphire
substrate were realized. Higher number of publications outputs in the CC journals as well as
citations concerning the project results give evidence of the novelty of project problematics.
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