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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHyHHUX pyOpHK: 29.19.31

Tema gucepranii:
1. EIeKTPOHHUI TPAHCIIOPT Ta €JIEKTPOHHA 10JIbOBA €MiCid 3 HAHOKOMIIO3UTHUX HAIiBIIPOBIZHUKOBUX CTPYKTYP

2. Electron transport and electron field emission from semiconductor nanocomposite structures

Pedepar:

1. Inceprauiiina po60Ta NpUCBsSY€Ha BUPIlIEHHIO HAYKOBOI 337ja4i 3 BCTAHOBJIEHHS OCHOBHUX MEXaHi3MiB
IIPOBiIHOCTI yepes 36arayeni Si mniBku SiOX Ta HAHOKOMIO3UTHI IIiBKU SiO2(Si). OCHOBHUMU MeXaHi3MaMu
CTPYMOIIEPEHOCY Yepe3 OCIiIKyBaHi IJTiBKY €: MEeXaHi3M IIPOBiHOCTI 3i 3BMiHHOIO JOBKMHOIO CTPUOKA (MeXaHi3M
MoTTa), cTpyM 0oOMexxeHu 06'eMHUM 3apsiioM, MexaHizm [Tyna-Openkers, TyHenoBaHHs 32 Payrepom-
Hoppreiimom. BcTaHOBIIEHI peXKMMU JIa3€PHOTO BifiNasy, [IPY SIKUX Bi0yBalOTbCs [IEPETBOPEHHS 30arayeHux
KPEMHi€M HECTEXiOMETPUUHUX OKMCHUX ITBOK SiOX (X < 2) y HAHOKOMIO3UTHI I1iBku SiO2(Si). letanbHO
IOCJIiZIPKEHO BIJIMB HU3bKOTEMIIEPATypHUX Biananis (450 C) y BoJHi Ta y BaKyyMi Ha €JIeKTPOIPOBiIHICTb I1J1iBOK
SiOx(Si). BusiBsieHO siBUlle pe30HAHCHOTO TYHEJIIOBAHHS [IpY IIPOXOJIKEHHI CTPyMy uepes 1tiBku SiOx(Si).
JocigkeHa eJIEKTPOHHA [10JIbOBA €MiCisl 3 KpEMHIEBUX HAHOBICTPIB BKPUTUX HAATOHKMMU IIiBKaMu SiOX Ta
SiO2(Si) pisHoi ToBImMHY. BussneHni niku Ha emiciiiHux BAX. [I71g MosiCHEHHSI HEMOHOTOHHOCTEN BAX

3aIIpOIIOHOBaHA MO EJIb, SIKa 683y€TbC5{ Ha F{BI/IHLi P€30HaHCHOTO TYHEJIIOBAHHAI EJICKTpOHiB.BCTaHOBJIeHO BIIJIMB



CBiTJIa IpU ONIPOMiHEH] Jla3epOM Ha 0COGIMBOCTI eJ1eKTPOHHOI oJ1b0Boi emicii ETIE 3 Si-Ge HanooctpisiiB. Ha
oKpeMux 3pasKkax (Si-Ge HaHOCTPiBLi, BKPUTI IIJIIBKOIO KPEMHII0) CIIOCTePirajuch NisIHKY 3 Bifj eMHUM
IvdepeHLiHIM ONTOPOM Ha eMiciiiHux BAX, sIKi BUHUKAIOTh 32 paxyHOK KBaHTYBaHHS PiBHIB y TPUKYTHIi
[IOTEHLia/IbHIN SIMi HA TPAHULLi PO3AiNy Si-BaKyyM Yy CUJILHOMY €JIEKTPUYHOMY ITOJIi.

2. The thesis is aimed to establish the main mechanisms of the electrical conductivity of Si enriched SiOx films and
nanocomposite SiO2(Si) films, containing Si nanocrystals in dielectric SiO2 matrix. The main mechanisms of
current transport through the investigated films are the trap conductivity with variable hopping lengths (Mott's
mechanism), the space charge limited current, and the Pool-Frenkel and the Fowler-Nordheim tunneling. The
conditions of the thermal and laser anneals for transformation of Si enriched SiOx (x < 2) films into the
nanocomposite SiO2(Si) films. The influence of low-temperature anneals (450 C) in H2 atmosphere and in a
vacuum, on the electrical conductivity of SiOx(Si) films has been studied in detail. The electron field emission from
silicon nanotips coated with SiOx and SiO2(Si) ultrathin films were investigated. The efficient electron field
emission has been revealed. In case of some specific structure parameters the resonance peaks on emission I-V
characteristics were observed. The emission peaks on I-V characteristics were explained by the model based on
the phenomenon of resonance tunneling of electrons. The influence of light on the peculiarities of the electron
field emission from the Si-Ge nanoislands has been determined. The regions with negative differential resistance
on the emission I-V characteristics in some samples have been observed. They appear in a strong electric field due
to the quantum levels in a triangular potential well in silicon at the Si-vacuum interface.
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