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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi CleliaJai30BaHOI BYEHOI pazu). [126.001.31
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:

Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:

1. doToenekTpUYHI IPOLIECH B FETEPO CTPYKTypax Ha OCHOBI HaHO#ucrepcHux Sii TiO2

2. Photoelectric processes in nanodispersed Si and TiO2 based heterostructures.

Pedepar:

1. Inceprauist Ha 3000YTTSI HAYKOBOT'O CTYyII€Hs KaHIuaTa Qizuko-mMaTeMaTUYHUX HayK 3a creunianbHicTio 01.04.10 -
(isuKa HaMiBIPOBIIHUKIB i HieneKTpuKiB. - KuiBcbkuil HallioHanbHUH yHiBepcuTeT imeHi Tapaca llleBuenka, Kuis,
2010. Iucepraisi mpucBsY€Ha NOCiIPKEHHIO BIUIMBY TapaMeTPiB TUJIbHUX pe(JIeKTOPiB CHOPMOBAHUX HA OCHOBI
SiOx/SiNx mapis, mapis 1K Ha edekTuBHICTb 06'eMHOr0o GOTONEPETBOPIOBAYA HA OCHOBI MYJIbTUKPUCTAJIIYHOI
KpEMHi€BOi TEKCTYPOBaHOI MiIK/IaIMHKY, BCTAHOBJIEHHS] MEXaHi3MiB CTPYMOIIPOXOKEHHS B IUCIIEPCHUX
(oTonepeTBOprOBaYax Ha OCHOBI HAaHOYACTMHOK TiO2, 3HaXOKE€HHS ONTMMAJILHUX [1aPAMETPIiB LIUX CTPYKTYP.
CTBOpeHO 00'eMHMI MYJIbTUKpUCTaiYHNN KpemHieBuii Tekcryposanuii CE 3 TunbHuM B]I 3 SiOx /SiNx 6i-mapis
copmoBaHUX IJIa3MOXIMiYHUM MeTonoM. [TokazaHo, o 6araromaposa cTpyKTypa - SiOx/SiNx Bl 3a6e3nedye
nacusatio TuiabHOI nosepxHi CE i 36iblI€HHS cepeqHbOro yacy XUTTs eyeKTpoHiB. s CE 3 TunpHuM B] cTpym
OTPUMAaHO CTPYM KOPOTKOTO 3aMuKaHHS Ha 2.1% i KK]I Ha 0.17% 6inbiue yum niis CE 6e3 BII. Cteopeni B]I 3 1K Ha

OCHOBi KpEMHi€BOi MOHOKPUCTAJIIYHO] i MYJIBTUKPUCTAIYHOI NiTKIaAUHKA P-TUIly 3 Rmax=92% i 62% BinnosinHO.



PeanizoBaHO MeTO[ KEPYBaHHS crieKTpaabHUM Binrykom BII 3 T1K misixom BBeieHHS B 11opu bl pe4oBUH 3 3aaHUM
MIOKa3HMKOM 3aJIOMJIEHHS1. 3aIIPOIIOHOBAHA METOJIMKA PO3PAXYHKY CIIEKTPajIbHOTO Biaryky bJl, cdopmoBaHux Ha
MYJIbTUKPUCTAJIIYHUX iAKIanuHKax. Po3paxoBaHuil BILIMB Jucliepcii napameTpis mapis pediekropa Ha
criekTpasnibHUM Bifryk BII. [TokasaHo, 110 IOPYBAaTUM KPEMHIN MOKe 0yT BUKOPUCTAHUM SIK aKTUBHUI MaTtepia s
CTBOPEHHS (POTOUYTIUBUX CTPYKTYP TuIly 6ap'epy llloTki 3 KSI. BcTaHOB/IEHO BIJIMB IapaMeTPiB €J1EKTPOJIITY,
CTymneHo nakyBaHHs TiO2 HaHOYAaCTUHOK, IHTEHCUBHOCTI OCBITJIEHHS HA CTPYMOIIPOXOJIKEHHS 4Yepe3 [IOPyBaTUN
TiO2 eneKkTpoA AMCIEPCHOIO COHSIYHOTO eJleMeHTa CGOPMOBaHU METOZIOM €J1eKTPOdOPE3HOr0 HAaHECEHHSI.
[Tokasano, o B HaHOYacTMHKax TiO2 cniocTepiraloTbed 2 Ky1acu LEHTPIB 3 eHeprismu aktusaii ~220 ta ~300 meB,
ki 00yMOBJIeH] Nepe3apsIKOI0 BilIIOBIHO MOBEPXHEBUX Ta 00'eMHUX 1IeHTPiB. BusiBiieHO epeKT HeraTuBHOI
IvdepeHLianpHOI NPoBinHOCTI y reteponepexofi n+-SnO2:F /Hanonopysatuii-TiO2 /InOHS /Au nnpu KiMHaTHi
TeMIlepaTypi. 3alIPOIIOHOBAHO MOJIEJIb IIPOLIECIB EPEHOCY Y KOHTAKTI.

2. Thesis for the scientific degree of the candidate of the physical and mathematical science on speciality 01.04.10 -
physics of semiconductors and dielectrics. - Kyiv National Taras Shevchenko University, Kyiv, 2010. This thesis is
devoted to investigation of effect of parameters of rear reflectors formed on the basis of SiOx/SiNx layers or
porous silicon (PS) layers on the efficiency of bulk multicrystalline silicon solar cells (SC) with textured substrate;
determination of the current flow mechanism in dispersed nano-TiO2 photosensitive structures. Square p-type
multicrystalline silicon wafer was used as base for SC with dielectric Bragg mirror (BM) manufacturing. BM was
formed on rear side of Si wafers at successive deposition of SiOx and SiNx layers by PECVD method. Presence of
BM provides the passivation effect on life time of minority charge carriers. For SC with BM the current Isc is higher
on 2.1 % and efficiency is higher on 0.17% comparatively with reference SC without BM. BM were also fabricated by
electrochemical etching of p-type <100> oriented mono-Si wafers and multi-Si wafers. BM composed of 10 PS bi-
layers on the base of p-type <100> oriented mono-Si wafer had reflection Rmax= 92% and Rmax= 62% for multi-Si
based BM. The control method of porous BM spectral response by pores filling with substance with a given
refractive index was realized. It was shown that PS can be used as active material for photosensitive structures like
Schottky barrier with quantum wells. The influence of the electrolyte parameters, the TiO2 layer porosity, and the
illumination intensity on current through the porous TiO2 electrode of dispersive SC formed by electrophoresis
deposition was determined. The presence of 2 class traps with activating energy ~220 (surface traps) and ~300
meV (deep traps) in TiO2 nanoparticles was determined by the thermostimulated polarization method. The effect
of the negative differential conductivity in the n+-SnO2:F /nano-porous TiO2/InOHS /Au heterojunction is
observed at room temperature. It was shown the current-voltage curve with the negative differential conductivity
region, which appears on a positive branch after a negative voltage pulse, has been applied to the heterojunction.
This in explained in a model of semiconductor (metal)-insulator-semiconductor with tunneling through deep
electronic traps in por-TiO2.
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