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V éom vidite uplatnenie
vysledkov projektu:

Vysledky projektu budd uplatnené pri d’al§om vyskume a vyvoji technoldgie
vykonovych vysokofrekvenénych tranzistorov novej generdcie na baze materialu
GaN. Od 1.1. 2008 bude tento vyskum a vyvoj pokraovat’ v rdmei integrovaného
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| projektu 7 RP s nazvom Materials for robust gallium nitride, MORGaN.

Charakteristika vysledkov

Sthrn vysledkov rieSenia projektu a napinenia ciefov projektu (max. 20 riadkov) - slovensky:

Vysledky rieenia projektu ukazali vyznamny vplyv post-depoziéného spracovania oxidovych vrstiev ako aj
zloZenia reakénej atmosféry podas ich pripravy na vlastnosti MOSHEMT tranzistorov. Zistili sme, Ze post-
depoziéné spracovanie $truktiry s A1203 vrstvou pri 700 C zniZuje zvodové prudy cez hradlo o niekolko
radov, zatial’ ¢o prevodové charakteristiky sa oproti referentnej vzorke nemenia. Dalej sme zistili, Ze pred-
depoziénym spracovanim Struktiry InAIN/GaN a pripravou v atmosfére s Ar mdZeme dosiahnut’ vyrazné
potladenie tzv. pradového kolapsu. Vysledkom riefenia projektu je teda technologicky postup pripravy
MOSHEMT tranzistora, ked’ je najprv nanesend izolagné a pasivacné vrstva (Al1203) a ndsledne prebehne cely
procesing tranzistora. Pri tomto procesingu je potrebné zazihat' ohmické kontakty pri teplote 700 C pocas 2
mintt. Ukazuje sa, Ze vlastnosti vrstvy A203 sa v tomto procese dokonca vylep3uji. Takyto postup umoZiiuje
Pubovolni povrchovii Gpravu podloZky InAIN/GaN bez negativneho dopadu na kvalitu ohmickych kontaktov.
Ziskané poznatky predstavuju vePmi cenny prispevok k technolégii pripravy vykonovych vysoko-
frekvenénych tranzistorov na baze InAIN/GaN heterodtruktiry. MéZeme teda konStatovat,, Ze hlavné ciele
projektu definované ako priprava oxidovych vrstiev pre polovodiové struktiry HEMT tranzistorov na baze
GaN s dielektrickou kon$tantou v rozmedzi 8 - 20, hustotou zvodovych pradov na Girovni 10-6 A/em?2 v
zaverne] asti a s elektrickym polom prierazu 5 — 8 MV/cm boli splnené. V zévere projektu sme realizovali
MOSHEMT tranzistory, vyuZivajice InAIN/GaN §truktiry. Na pripravenych MOSHEMT tranzistoroch sme
vyhodnotili pasivané vlastnosti oxidovych vrstiev.

Summary of the project results and the fulfiliments of the project goals (max. 20 lines) -english:

Results of the project showed important effect of post-deposition processing of oxide layers as well as effect
of reaction atmosphere composition on properties of MOSHEMT transistors. We find out that the post-
deposition processing of the structure with an A1203 layer at 700 C decreases leakage currents through the
gate about several orders of magnitude, while keeping output characteristics non changed if compared with a
reference sample. Furthermore, we have find out, that using pre-deposition processing of the InAIN/GaN
structure and depositing in Ar atmosphere significant supression of the current collapse can be achieved.
Consequently, technology of the MOSHEMT preparation when an insulation and passivation layer is
deposited in the first step and then the processing of the transistor take place is the main output of the project.
In this processing it is necessary to anneal ohmic contacts at 700 C during 2 minutes. It is shown, that
properties of the Al203 layers are even improved during this step. This technology open possibility of the
InAIN/GaN surface treatment without any negative impact on the quality of the ohmic contacts. Obtained
information present valuable contribution to technology preparation of high-power, high-frequency
InAIN/GaN hetererostructure based transistors. We can therefore conclude that the main goals of the project
defined as preparation of oxide films for semiconducting structures of GaN based HEMT transistors with
permittivity between 8 - 20, leakage current density about 10-6 a/cm2 in negative bias with electrical
breakdown fiels of 5 - 8 MV/cm were fulfiled. At the end of the project we prepared MOSHEMT InAIN/GaN
based transistors. On prepared MOSHEMT transistors we demonstrated passivating properties of oxide layers.
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