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1. MopudikyBaHHS CTPYKTYP CUCTEMU KPEMHIH - IOPUCTUI KPEMHIl - HAHOPO3MipHi I1iBKY okcufiB (SiO2, SnO2,
ZnO) 17151 TPUCTPOIB €JIEKTPOHHOI TEXHIKU.

2. Modification of system silicon - porous silicon - nanosized films of oxides (SiO2, SnO2, ZnO) for devices of
electronic technology.

Pedepar:

1. Inceprariio IpUCBSIYEHO PO3POOJIEHHIO Ta BAOCKOHAJIEHHIO TEXHOJIOTii OTPMMaHHS CTPYKTYP CUCTEMU KPEMHIN -
[IOPUCTUI KPEMHIN - HAHOPO3MipHi IIiBKU okeugis (Si02, SnO2, ZnO) 1151 IPUCTPOIB €JIEKTPOHHOI TEXHIKU.
Po3po6seHo TexHosI0ri0 GOpMYBaHHS APiB IOPHUCTOr0 KPEMHIIO IUISIXOM MOAUGIKYBaHHS [IOBEPXHi
€JIEKTPOXiMIYHUM TpaByieHHSIM. EKCllepUMeHTaIbHO Ta TEOPETUYHO [OCII>)KEHO IPUYUHU Ta GOPMU YTBOPEHHS
HAHOKPHMCTAJIiB KPEMHIIO MiJl 4ac iX poCTy Ta NOJAJIbIINX TEPMIYHUX OOPOOOK. 3'sICOBAHO BIIUB MOP(OJIOTii
IIOPUCTOTO KPEMHiI0 Ha 0COBIMBOCTI €J1eKTPOHHUX i GOHOHHUX 30YIP)KEHb y HAHOCTPYKTypax Ta ixHi ONTHYHI
BJ1acTUBOCTI. [IpoBenieHO Moau(iKyBaHHS CTPYKTYpY HaHOPO3MipHOi IiBKu okcuay SiO2 kpeMHieM 28Si+ MeTOLOM
iMryanTanii. BctaHOBIEHO 3aKOHOMIPHOCTI Ta 3'4COBAaHO MEXaHi3MU, 4Ki BiIOBifaNbHi 32 BUTIPOMIHIOBAHHS
HAHOKPHUCTAJIiB KDEMHIIO Ha Pi3HUX eTamnax iXHbOi CTPYKTYPHOI TpaHcdopMallii mpy pisHUX TEXHOJIOTITYHUX

rapaMeTpax. 3arpollOHOBAaHO MOJIEJIb, SIKa OIMCYE 3aJIeKHICTh iIHTEHCUBHOCTI (poTosIIoMiHeceHIIil Bif, o3u



iMILIaHTAaLil Ta TEMIIEpATYyPU BiAnany Ha 3acafi ysaBjeHb IPO TOMOT€HHUN PO3Iaj, IEPEHACUYEHOIO TBEPAOTO
PO3UMHY 3 YpaxyBaHHSIM KOaJIECLIEHIil HAHOKPUCTAJIIB i 3aJIEXKHOCTI MIMOBIPHOCTI MDK30HHOI BUIIPOMIHIOBAJILHOI
pexkombiHalii y KBaHTOBUX TOYKax KPEMHIiIo Bifl iXHbOro po3mipy. Po3po6seHo TexHoI0r 0 MOAN(IiKyBaHHS
CTPYKTYpY HAaHOPO3MIipHUX IIIBOK okcuiB (SiO2, SnO2, ZnO) sieryBaHHSIM CYpPMOIO, /IIOMiHieM Ta PTOPOM
METOAOM CIIpen-nipoJiidy. OTpMMaHO 3HaY€HHS €JIEKTPOONTUYHMUX [TapaMETPIB: IOBEPXHEBOTO OIOPY, TUTOMOTO
OIIOPY, PYXJIMBOCTI HOCIIB 3apsAy, KOHLIEHTpallii HOCIiB 3aps/y, ONITUYHOTO IIPONYCKaHHS. BU3Ha4Y€HO BEJIMYUHY
ONITUYHOI 3a60pOHEHOI 30HU MJIiBKY. CTBOPEHO HAMiBIIPOBITHUKOBI IPUIAAH, a CaMe, COHSYHI eJIeMeHTH,
TPaH3MCTOPHI Ta CBITJIOBUNIPOMIHIOBAJIbHI CTPYKTYPHY 3 METOIO JOCIIIIKEHHS IXHIX XapaKTEPUCTHK 1711 BUBYEHHS
disMYHMX IBUIL | IPOLIECIB SIK Y CaMUX MPUJIaZiaX, TaK i B CTPYKTypax 3 BUKOPUCTAHHSIM CTaHAAPTHOTO Ta
HECKJIQIHOTO HECTaHIAPTHOro obs1afHaHH. [IpoBeieHO KOMILJIEKCHE AOCiJpKEHHS BIJIMBY Pi3HUX (PaKTOpiB Ha

€JIeKTPO(Pi3nyHi, CTPYKTYyPHi I OITUYHI BJIACTUBOCTi PO3POOJIEHUX | BUTOTOBJIEHUX HU3bKOPO3MiPHUX CTPYKTYP

2. The dissertation is devoted to development and improvement of technology for getting structures of systems
silicon - porous silicon - nanosized films of oxides (5i02, SnO2, ZnO) for devices of electronic equipment. The
developed technology of formation of porous silicon layers by surface modification of electrochemical etching.
Experimentally and theoretically investigated the causes and forms of creation of silicon nanocrystals in the
process of their growth process and further heat treatments. Was found the influence of the morphology of
porous silicon, features of electron and phonon excitations in nanostructures and their optical properties. Carried
out modification of the structure of nanosized film of oxide SiO2 silicon (28Si+) by the method of implantation.
Established of the regularities and clarified the mechanisms responsible for radiation of nanocrystal silicon at the
different stages of their structural transformation during the time modifying of various technological parameters.
Proposed a model which describes the dependence of the photoluminescence intensity from the dose of
implantation and temperature of annealing on the principle of representations about homogeneous decomposition
of the supersaturated solid solution taking into account coalescence of nanocrystals and dependencies of
probability between zones radiative recombination in quantum dots of silicon. The developed technology of
modifying the structure of nanosized films of oxide (SiO2, SnO2, ZnO) by doping antimony, aluminum and fluoride
by the method of spray pyrolysis. The obtained values for the electrooptical parameters: surface resistance,
resistivity, mobility of charge carriers, concentration of charge carriers, optical transmittance. Determined the
value of the optical forbidden zone of film.
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