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Moga guceprariii:
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1. ®izuko-ximiuHa Mogudikaliist moBepxHi MOHOKPHCTAIIYHOrO KPEMHIIO Ta ii B1aCTUBOCTI

2. Physical-chemical modification of the single-crystal silicon surface and its properties

Pedepar:

1. Inceprauist npucBsYeHa po3poodLi METOIUYHUX OCOOIMBOCTEN OTPUMAHHS HAHOCTPYKTYPOBAHUX OJHOPIIHUX
IUTIBOK KPEMHIIO SIK HOBOTO 6araTo(pyHKIiOHAJIbHOTO MaTepiay Ta JOCHiIKEeHHs iX BJ1aCTUBOCTEN 3 METOIO
LIi7IECTIPSIMOBAHOT0 KEPYBaHHS XapaKT€PUCTUKAMU HAHOCTPYKTYPOBAHUX IUIBOK IIPU iIX BUKOPUCTaHHI B MiKpO- Ta
HaHOEeJIEKTPOHiLj. JlocimkeHHs Mop@oJorii IoBEpXHi 10Ka3aso, o [Ipy XiMiYHOMY TpaBJIE€HHI BilOyBa€TbCs
Mopudikaliis noBepxHi MifKIaA0K i HAa BUXiTHOMY pesbedi 3 SBASIOThCSI HAHOPO3MipHI €1EMEHTU CTPYKTYPH.
3anpornoHoBaHO MexaHi3M GOpMyBaHHSI HAHOCTPYKTYPOBAHOTO Iapy Ha IIOBEPXHI MOHOKPUCTAIIYHOTO KPEMHIIO.
[TokaszaHo, 110 B 3aJIEXKHOCTI BiJl TOBUMHN HAHOCTPYKTYPOBAHOI IJIiBKM KPEMHII0 3MiHIOETbCSI {i POTOUYTIMBICTS!
TaK Y BUAMMOMY [iala3oHi cieKTpa MaKCUMabHY (POTOYYTIUBICTb MalOTh HAHOCTPYKTYPOBaHI IJIiIBKY KPEMHIIO
TOBIMHOIO 10-15 HM, a B yabTpadionetoBomy - 20-25 HM. MeTOLOM CKaHYI04O0i TYHEJIbHOI CIIEKTPOCKOMI]

MIPOBEIEHO BUBYEHHS JIOKAJIbHOI IIiITIbHOCTI €JIEKTPOHHUX CTaHiB 6iss1 piBHSA Pepmi Ha MOBepXHi



HaHOCTPYKTYPOBaHOI'O KPEMHIIO B 3aJIE3KHOCTI Bif] TOBIIMHY HAHOCTPYKTYPOBAaHOI IIiBKU. [ToKasaHo, 1o B

ra3oBOi YyTJIMBOCTI CTPYKTYP Ha OCHOBI HAHOCTPYKTYPOBAHOT'O KPEMHIIO 110Ka3ajlo, 10 iCHYIOTh PE30HAHCHI
4acTOTY, Ha SIKUX [IapaMeTpH APYyroi NOXifHOi BOJIbT-aMIIEPHOI XapaKTEPUCTUKU OCATaloTh MAKCUMYMY, a IpU

3MiHi ra30BOTr0 CEPENOBUIIA BilOyBA€THCSI HEPIBHOMIPHUI 3CYB PE30HAHCHUX YaCTOT.

2. The thesis is devoted to the development of methodological features a homogeneous nanostructured silicon
films as a new multifunctional material and study its properties for targeted control characteristics of
nanostructured films for using in micro- and nanoelectronics. The surface morphology research showed that
during the chemical etching surface modification of substrates occurs and nanodimensional structures appears.
Formation mechanisms of the nanostructured layer on the monocrystalline silicon surface were provided. It was
shown, the silicon film photosensitivity depends on the thickness of nanostructured silicon film; nanostructured
silicon films with thickness of 10-15 nm have maximum photosensitivity for the visible range of the spectrum and
20-25 nm for the ultraviolet. The local density of electronic states near the Fermi level were studied by scanning
tunneling spectroscopy of the nanostructured silicon surface, with varying thickness of the nanostructured film.
Changes of thickness of nanostructured silicon films affects type conductivity. Investigation of gas sensitivity
structures based on nanostructured silicon has shown that there are resonant frequencies at which the
parameters of the second derivative of the current-voltage characteristic reaches a maximum, and when changing
the gas environment is uneven shift of resonant frequencies.
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