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V éom vidite uplatnenie
vysledkov projektu:

Rozvoj progresivnych technoldgii a komplementarnych charakterizaénych metdd s vysokym
rozliSenim v hlbokej submikrometrovej oblasti, podporenych 2,3-D numerickym modelovanim
asimulaciou. Komplexna aplikdcia uvedenych metéd pri  vyvoji, priprave aanalyze
elektrofyzikalnych vlastnosti novych vykonovych prvkov a IO na Si.

Ziskanie novych poznatkov o vlastnostiach AlGaN/GaN Struktir aich aplikacia pri vyvoji vf
vykonovych prvkov.

Uplatnenie novych poznatkov vo vychovno-vzdelavacom procese pri vychove kvalitnych
odbornikov. Kontinualny rozvoj pracoviska (Centra excelentnosti) a jeho intenzivne zapojenie do

rieSenia domacich i medzinarodnych grantov.
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:
V ramci projektu sme rieSili komplexnu problematiku spojend s ndvrhom, vyvojom a integraciou novych technolégii a Struktar
vykonovych polovodi¢ovych prvkov na Si (Bipolar-CMOS-DMOS) a na b&ze AlGaN/GaN Strukttr, podporend testovanim,
komplexnou charakterizaciou a 2/3-D modelovanim a simuléciou. Boli navrhnuté a optimalizované Struktry DMOS tranzistorov
s ciefom zvySenia ich energetickej odolnosti. Boli tieZ navrhnuté a optimalizované Struktdry ochrannych prvkov vogi
elektrostatickému prierazu (ESD). 2/3-D modelovanie a simulacia s vyuZzitim kalibrovanych elektrofyzikalnych modelov bola
efektivne vyuZita pre lepSie poznanie vnitornych viastnosti a lokalizaciu analyzu kritickych miest navrhovanych Struktir vykonovych
tranzistorov DMOS a ESD ochrannych Strukttr. Boli ziskané pévodné poznatky o chovani sa AIGaN/GaN HFET Struktdr pri
vysokych teplotach.
V slvislosti so zmenSovanim geometrickych rozmerov jednotlivych Struktdr boli rozvijané viaceré analytické, optické a elektrické
metddy charakteriz&cie polovodi¢ovych materidlov a Struktir s ciefom zvySenia ich citlivosti a rozliSovacej schopnosti. Bola rozvinuta
metdda mikro-Ramanovej spektroskopie, ktora spolu so Specialnou Upravou vzorky (vytvorenie Sikmej plochy s velmi malym uhlom)
umoZiuje meranie a urovanie delta — dopovanych vrstiev hrubych niekolko nm. Dosiahnuté vysledky boli verifikované pomocou
metody TOF SIMS. V ramci SEM bola rozvinutad metodika katédoluminiscencie a najméa EBIC pre zobrazenie a identifikaciu
nehomogenit a pordch v polovodi¢ovych materidloch a Struktirach. VyuZitie mikromanipulatorov umiestnenych vo vysokom vakuu
umoznuje mapovanie Struktir s presnostou na Grovni niekolko desiatok nm.
V oblasti testovania funkénosti a spolahlivosti 10 boli rozvijané najmé metody zamerané na analégové a zmieSané 10, ktoré
predstavuji komplexnejsi problém ako &islicové 10. Rozvijané testovacie metddy (umelé neurénové siete -ANN, MagFET pridové
monitory, oscilaéna met6da) boli navrhované s ciefom &o najviac minimalizovat vplyv senzora na ¢innost vlastného 10 a poskytn(t
pokial mozno komplexnu a efektivnu (€asovo a ekonomicky) analyzu jednotlivych portch a defektov (pokrytie pordch).

Ziclkand viclading holi niihlikovand v QR nrienavlnech vn vadacliich facaniench a2 zharnilench kanfaraneii

Suhrn vysledkov rieSenia projektu a naplnenia ciefov projektu (max. 20 riadkov) - anglicky:

The complex tasks related to design, development and integration of advanced technologies and structures of power semiconductor
devices on Si (Bipolar - CMOS -DMOS) and on AlGaN/GaN structures were investigated supported by testing, complementary
characterization and 2/3-D modeling and simulation. The structures of DMOS transistors were designed with the aim to increase the
device ruggedness. The structures to prevent the ESD phenomena were designed and optimized as well. 2/3-D modeling and
simulation with calibrated electrophysical models was used for better analysis of internal properties and localization and analysis of
critical spots of designed power DMOS transistors and ESD protection structures. The new original results about the behavior of
AlGaN/GaN HFET structures at high temperatures were obtained.

In line with down shrink of individual dimensions and device features the various analytical, optical and electrical methods of material
and structure analysis with the aim to increase its sensitivity and space resolution were developed. The new micro-Raman method
performed on edge beveled structures with very small angles of bevels were developed allowing the measurement and extraction of
delta doped profiles with thickness of few nm. The obtained results were verified by TOF SIMS method. In the frame of SEM the
cathodoluminiscence and particularly EBIC modes to visualize and identify the inhomogeneities and defects in semiconductor
materials and structures were developed. By the use of micromanipulators located directly in high vacuum chamber it allows the
structure mapping with precision on a few 10 nm level.

In the field of testing of functionality and reliability of IC particularly the test methods oriented to analog and mixed circuits, which are
more complex than those for digital circuits, were investigated. Advanced test methods (neural network-based identification of
defective ICs, MagFET-based current monitoring, oscillation-based test) were developed in order to minimize the undesired influence
of test hardware on function and parameters of the tested ICs, and to provide complex and effective (time as well as test costs)
coverage of different faults and physical defects.
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