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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Bezprostredne v technolégii polovodicovych suciastok znasajucich vysSie teploty a vykony, v budiicnosti moZno
v suciastkach operujicich so spinmi elektrénov pripadne s polarizovanym svetlom.
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Charakteristika vysledkov
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Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Za jeden z hlavnych vysledkov povaZujem postupné vybudovanie unikitneho zariadenia pre rast epitaxnych
vrstiev (obdobu MBE) a multivrstiev na baze GaN a AIN, s moZnym dotovanim kremikom a manganom. Takto
sa naSe pracovisko zaradilo medzi tri vedecké pracoviska na Slovensku, ktoré si schopné pripravovat’ epitaxné
polovodicové vrstvy. Hlavny ciel’ ,,priprava kvalitnych galium nitridovych a manginom obohatenych galium
nitridovych vrstiev* bol splneny, aj ked’ kvalita pripravovanych vrstiev zatial’ nedosahuje svetovi tirovei.

V blizkej buducnosti sa v§ak da ofakavat’ d’alSie zlepSenie kvality vrstiev. KonStrukcia aparatiry umoziiuje
vysoku flexibilitu v modifikovani rastu a moZnostiach pripravy vrstiev, zarovei je dobrym trenaZérom pre
Studentov a doktorandov. Poslednych pét rokov prinieslo v tejto oblasti mnoZstvo novych vysledkov

a z hPadiska aplikacii uzZ prognézy ohl’adne vyuzivania GaMnN nie si také optimistické do budicnosti, ako
tomu bolo pri pisani projektu. Zo skusenosti ziskanych pocas rieSenia projektu sa ukazuje, ako ovel’a
efektivnejSie (a aj lacnejSie pre APVV) pre budicnost’ zafinancovanie komer¢nej aparatiry cez kapitalové
prostriedky hned’ v prvom roku rieSenia projektu, pretoZe potom zostane podstatne viac ¢asu na rie§enie
fyzikalnych problémov namiesto technickych, ¢o byva pri modifikacii starSich zariadeni.

Peniaze , ktoré boli prevedené na spolupracujiice organizacie priniesli d’alSie vystupy, délezité su skiisenosti

z pouZivania nového organo-kovu MCp2Mn pri raste GaMnAs a InMnAs epitaxnych vrstiev a mnoZstvo
vysledkoch suvisiacich s problematikou pripravy technolégie a charakterizicie tranzistorov na baze
GalN/AlGaN. V tejto oblasti sa dosiahli cenné vystupy, ide hlavne o redukciu prudového kolapsu a zvodovych
prudov zavedenim tenkej dielektrickej vrstvy oxidu hlinika pod hradloviu elektrédu a zarovei tato vrstva slazi
aj ako pasiva¢na. Ziskané vysledky pri procesingu MOSHFET-ov obohacuju poznanie v oblasti redukcie
povrchovych stavov a prispievaji k obohateniu poznania rozhrania polovodi¢-dielektrikum.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

One of the main results of this project is constructing and finishing unique equipment for growth thin semiconductor layers
(MBE like) and multilayer based on gallium nitride and aluminum gallium nitride. It is possible to grow layers with
additional elements ( doping) especially by Mn and Si, too. At present, our laboratory become one of three research
laboratories in Slovakia where is possible to grow epitaxial semiconductor layers. The main objective “to prepare the high
quality of gallium manganese nitride films” was fulfill, however partially, because we still have problems to reproduce the
quality of GaN films. Still the large number of defects degraded the films quality. We believe in further improvements of
layers with increasing number of growths, in near future. The advantage of our solution is that the apparatus construction
enables the high flexibility of growth conditions and thus is also good for student as a training tool. During last five years,
the number of new results appear (in this field) and from the application point of view of GaMnN, the predictions are not as
optimistic for this material as before. The origin of ferromagnetism is now well understood through cluster creations and
more new promising materials appear. According to our experiences gained by this project, much more effective in future
(and cheaper for agency) should be to realize the budget for commercial professional equipment in the beginning of the
project and not to reconstruct the old equipment. Then much time is available for physical problem solutions.

The money transferred to cooperating research institutions was very useful. In these laboratories the many new results in
the semiconductor preparing and device processing field were obtained. The most important are results in using of new
organometalic MCp2Mn in the GaMnAs and InMnAs epitaxial growth process.

In the field of preparing and characterization of HFETs on the base of AlGaN/GaN heterostructure the scientific group
achieved good results. Using dielectric layer between gate metallization and the passivation source/drain space the current
collapse and leakage current were reduced. The results obtained by processing MOSHFETSs give new knowledge in the field
of reducing surface states and in the physics of interface between semiconductor and dielectrics, too.
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