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fractal analysis of surfaces of titanium nitride films, Materials Research Express, Vol.6,No.8,
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polarization resolved antireflection properties of black silicon prepared by electrochemical
etching supported by external electric field

Publikované: Applied Surface Science, Volume 461, 15 December 2018, str. 182-189,
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Publikované: Applied Surface Science, Volume 461, 15 December 2018, str. 249-254,
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Vojtek, Z. Zabudla, K. Imamura, M. Zahoran: About the optical properties of oxidized black
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http://dx.doi.org/10.1016/j.est.2017.05.016

23. E. Pincik, Progress in Applied Surface, Interface and Thin Film Science — Solar
Renewable Energy News (SURFINT-SREN IV) — PREFACE, Applied Surface Science, 395
(2017) 1-2, http://www.sciencedirect.com/science/journal/01694332/395
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Uplatnenie vysledkov projektu

VSetky vysledky su pouZzitelné vo fotovoltaike pri vyvoji velkych (az do 7 inch2) sine€nych
¢lankov p-n Si s u€innostou presahujucou 20%. Pouzita technoldgia aj vysledky su
aplikovatelné aj na velkoplosnych slneénych &lankoch pripravenych na polykrystalickych Si
doskach.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu v slovenskom jazyku
(max. 20 riadkov)

Jednym z najddlezitejSich vysledkov projektu je kvalitativne a kvantitativne sledovanie
kontaminacie poréznych Si Struktur formovanych katalytickym chemickym leptanim
pomocou DLTS a CV. Vacsina vzoriek bola pripravovana v kooperacii s laboratériami ISIR
Osaka University v Japonsku. Medzi hlavné kontaminanty patria: Pt, Au, Zn, Fe a Ti. Boli
urCené elektrické parametre odpovedajucich hlbokych hladin, ktoré boli identifikované v
odpovedajucich MOS Strukturach. Napriek tomu sa porézne Si uspeSne vyuzivaju pri
formovani vysoko-ucinnych pn Si slneénych &lankov s konverznou ucinnostou nad 20%.
Poznatky umoZiuju dalej optimalizovat pripravu poréznych vrstiev pre viaceré aplikacie v
priemysle okrem dalSieho navySovania konverznej ucinnosti sine€nych Clankov. Projekt
skumal najma optické vlastnosti poréznych Si Struktur pripravovanych na objemovom c-Si
ako aj amorfnych jedno- a viac-vrstvovych Struktur deponovanych na sklo. Prebiehal
vyskum pasivacie defektnych stavov pomocou kyanidizacnych HCN a KCN roztokov.
Pokrodilo sa pri spracovani a analyze fotoluminiscenénych vlastnosti poréznych Si Struktar.
Vacésina z nich obsahuje okrem dominantného fotoluminiscenéného signalu aj interferenény
superponovany signal, ktory ¢asto mava velmi nizku intenzitu. Teoretickou analyzou
interferenéného signalu sa daju ziskat podstatné informacie o fyzikalnych vlastnostiach
vrstiev na ktorych interferenny jav vznika a na ktorych sucasne sledujeme aj
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fotoluminiscenciu. Bolo skumané aj mikroStrukturne vlastnosti poréznych nanokrystalickych
Si vrstiev a to najma pomocou elektronovej mikroskopie, SPM a Ramanovského rozptylu.
Experimentalne vysledky boli analyzované pomocou Statistickych, Abbott-Firestone, Fourier
a multifraktalnych metod. Boli hfadané korelacie medzi drsnostou povrchov a fraktalitou
skumanych Struktir. Povazujeme hlavné ciele projektu za splnené.

Suhrn vysledkov rieSenia projektu a naplnenia ciel'ov projektu v anglickom jazyku
(max. 20 riadkov)

One of the most important results of the project is qualitative and quantitative research of
contamination of porous Si structures prepared by catalytic chemical etching by DLTS and
CV. The most of samples were prepared in cooperation with ISIR Osaka University in
Japan. Pt, Au, Zn, Fe and Ti belong among dominant metal contaminants. There were
determined electrical parameters of the corresponding deep levels identified on the
corresponding structures. Nevertheless the porous Si is successfully used at the formation
of high efficiency p-n Si solar cells with conversion efficiency above 20%. Obtained results
enabled additional optimization of the porous Si preparation process for more industrial
applications including the increase of actual solar cell efficiency. There were investigated
mainly optical properties of the porous structures prepared on the bulk c-Si as well as
properties of the amorphous one- and more-layers structures deposited on the glass.
Passivation of defect states by HCN and KCN solutions was investigated also. We have
developed treatment and analysis of photoluminescence signals recorded on porous Si. The
most of recorded signals contain both dominant and interference ones, respectively.
Interference signals have usually very low intensity. By their theoretical analysis you can
obtain information about physical properties of luminescent porous Si layers. We have
investigated also microstructural properties of porous nano-crystalline Si by electron
microscopy, SPM and by Raman scattering. Experimental data were analyzed by statistical,
Abbott-Firestone, Fourier and multifractal methods. There was investigated correlation
between roughness and fractality of the porous structures. Our stating is: Main aims of the
project were fullfilled.
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