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V ¢om vidite uplatnenie
vysledkov tohto projektu:

Rozvoj technolégii pre uplatnenie oxidovych vrstiev v mikroelektronike. Aplikacia MOS
Struktur pre nové polovodi¢ové materialy na baze GaN.

Podpisom zaverec¢nej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu udajov v nej uvedenych.
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Charakteristika vysledkov

| Evidenéné &islo: APVT-51-017004 |

Sthrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci projektu sme pripravili a analyzovali viacero MOS Struktir s dielektrickymi vrstvami s vysokou
permitivitou. Prispeli sme k urceniu tepelnej stability a k mechanizmu zvodovych pridov pre tenké vrstvy
HfSiO, ktoré si uvadzané v sticasnosti do produkcie.

Pripravili sme a analyzovali sme vlastnosti tenkych dielektrickych vrstiev oxidov prvkov vzacnych zemin, ktoré
st povaZované za potencialnych kandidatov pre dielektrické vrstvy v MOS Struktirach v budicej generacii
kremikovej CMOS technologie. Ukazali sme, Ze vel’mi tenké vrstvy Gd,0;, La,03, Nd,O3 a Pr¢Oy; pripravené
MOCYVD technolégiou maju permitivitu v rozsahu 12 — 14. Pripravit’ vePmi tenké vrstvy oxidov vzacnych zemin
s vy$Sou permitivitou (~ 18) alebo nizkou hodnotou ekvivalentnej hrubky oxidu (~ 1 nm) je mozZné v pripade
zlucenin GdScO;, LaLuQOg, alebo v pripade La,0; Specialnym technologickym postupom.

Ur¢ili sme efektivnu vystupnu pracu Ru v MOS Strukturach obsahujucich dielektrické vrstvy s vysokou
permitivitou. Efektivna vystupna praca Ru je 4,7 eV. Ukazali sme, Ze vrstvy Ru-Si-O si charakterizované
vysokou vystupnou pracou (5,2 eV) a tito si zachovavaja aj po spracovani vo formovacom plyne a po rychlom
tepelnom spracovani az do teploty 900 °C.

V pripade MOS Struktir na GaN sme uspesne pripravili vrstvy Al,O;. Ukazali sme, Ze pre MOS Struktury
(Au/Ni)/Al,05/GaN je mozné zniZit’ hustotu zvodovych prudov hradla oproti Standardnému Schottkyho hradlu
aZ o 6 radov.

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

We have prepared and analysed several MOS structures with high dielectric constant layers. We have
contributed to determination of thermal stability and to mechanism of leakage currents for thin films HfSiO,
which are actually introduced into the production.

We have prepared and analysed properties of thin dielectric films of rare earth oxides, that are considered as
potential candidates for dielectric layers in MOS structures in the next generation of CMOS technology. We
have shown, that thin films Gd,0;, La,0;, Nd,O0; and PrsO;; grown by MOCVD technology have dielectric
constant in the range 12 — 14. Preparation of ultrathin films of rare earth oxides with high dielectric constant
(~ 18) or with low equivalent oxide thickness (~ 1 nm) is feasible based on GdScO;, LaLuO; compounds, or using
special technology in the case of La,0; thin films.

We have determined effective workfunction of Ru in MOS structures with high dielectric films. Effective
workfunction of Ru is 4.7 eV. We have shown that Ru-Si-O layers have high effective workfunction (5.2 eV)
which is preserved during the treatment in forming gas and during rapid thermal annealing up to temperature
900 °C.

In the case of MOS structures on GaN we have succesfully prepared Al,O; films. We have shown, that for the
MOS structure (Au/Ni)/Al,O;/GaN it is possible to decrease leakage currents through the gate by 6 orders of
magnitude in comparison with standard Schottky gate.
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