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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

"OKCHUIHI MaTepiaau 3 BUCOKOIO TIieJIEeKTPUYHOIO CTaJIOl0, 10 MiCTSITh HAHOKJIACTEPU KPEMHIIO ab0 repMaHilo, 7151

3aCTOCYBaHHS B MiKpO€JIEKTPOHilli Ta ¢GoTOoHiLi"

Ha3sBa po60oTH aHIJIiHCBHKOIO:

"High-k oxides doped with Si or Ge nanoclusters for microelectronic and photonic applications".

Pedepar yKpaiHCBKOIO:

O6'eKT NOCIIPKEHHS - APy OKCUJY aJIOMiHil0, IErOBAaHOTO repMaHieM. MeTa po60TH - BCTAaHOBJIEHHS IPUPOU
(}i3sMYHUX NPOLECIB, SIKi BiOYBAIOThCS IIPU YTBOPEHHI Ta TEPMOAKTUBOBAaHOMY pO3Iajii TBEPAUX pO3unHiB Ge-
Al203, 3'acyBaHHS MeXaHi3MiB (pOpMyBaHH$ HalliBIIPOBiIIHUMKOBUX HAaHOKJIACTEPIiB Ta HAHOKPUCTAJIIB, a TAKOX
BM3HAYEHHS METOMiB KOHTPOJIIO CTPYKTYPHHUX, ONITUYHUX Ta €JIEKTPUYHUX BJIACTUBOCTEN MaTepialiB AJ1st
3aCTOCYBaHHSI B IPUJIaiax Mikpo- i poToenekTpoHiku. MeTony LOCHiIpKeHHs ~ OITUYHI, JIIOMiHECLI€HTHI,
€JIEKTPUYHi, peHTreHiBcbKa Au(paKiis, KoMOiHalliliHe po3CiloBaHHS CBiTJa. 3'COBaHO BILJIMB BMICTY
HAJJIMIIKOBOTO TEPMAaHII0 Ta PEKUMIB TEPMIUHMAX 0OPOOOK Ha NPOLECH PO3Naly B IIapaxX OKCUAY aTIOMIHIIO,
JIeroBaHOTO repmaHieM. BcraHoByieHo, 10 HeBifnaseHi mapyu € amopPHUMHU Ta MiCTITh Pazy amop(pHOTO repMaHilo.
[Tpu 1pOMY NOJIOKEHHS BiATIOBITHOrO MaKCHUMyMY B CIIEKTPi KOMOIHAL[IITHOTO PO3CisSIHHS CBITJIa CIIOCTEPiraeTbCst
npu ~268 cm-1 niisg [Ge]<30 at%, Topi sIK AJ1s IJ1iBOK 3 BUCOKAM BMiCTOM repMaHiio ~274 cMm-1, o CBijuAThb IIPO
HaIPY>KEHICTh mapiB. YTBOPEHHS! aMOP(HUX repMaHieBUX KacTepiB nounHaeTses npu TA=550 C, a ix nomMiTHa
Kpucraniszanis npu temneparypi TA=600 C, ska nepesuliye TeMneparypy KpyucTasisallii apiB Y4uCTOro repMaHilo.
BcraHoBs€eHO, 10 Bifinas 3pa3kiB NPU3BOAUTH TaKOX 10 NosBU poTomoMiHecHeHii B o61acTti 550-800 HM 1
3paskiB 3 [Ge]<70 ar.%. Cnektp MoMiHecLeHIIii MiCTUTh IBi KOMIIOHEHTH 3 Makcumymamu ripu 580-620 ta 700-730
HM. [TokazaHo, 110 nepia 3 HUX 06yMOBJIeHa AedeKTaMU OKCUIY aJIOMIiHiIo, TOi SIK Ipyra CIpUYMHSIETbCS
pexoMbiHaIli€lo HOCIiB B repMaHieBUX KpucTaiiTax. [IpoBefeHo MOpiBHSIbHUI aHAJi3 XapaKTePUCTUK mapiB Ge-
AI203 Ta Si-Al203. [Iporuo3Hi NpumnyueHHs po PO3BUTOK 00'€KTY IOCIiI)KEHHS - BOCKOHAJIEHHS TEXHOJIOTI]
oeprKaHH4 WapiB OKCUIB 3 BUCOKOIO AieJIEKTPUYHOIO CTaJIO0, JIETOBAHMX F€pMaHieM, sIKi BUKOPUCTOBYIOTLCS [JI

BUTOTOBJIEHHSI Pi3HUX MPUJIAZIB MiKPOEJIEKTPOHIKY i pOTOHIKY.

Pedepar aHr1ilicbKOIO:

Object of research - the layers of alumina, doped with germanium (Ge-Al203). Purpose - to establish the nature of
the physical processes that occur during the formation Ge-Al203 solid solutions and their thermostimulated
decomposition, to elucidate the mechanisms of formation fo semiconducting nanoclusters and nanocrystals, and
to determine methods of monitoring of the structural, optical and electrical properties of materials for their
micro- and photoelectronic applications. Research methods - optical, photoluminescent, electrical, X-ray
diffraction, Raman scattering. The influence of excess germanium content and modes of thermal treatments on the
processes of decay in layers of aluminum oxide doped with germanium. Found that unannealed layers are
amorphous and amorphous phase containing germanium. The position of the corresponding peak in the spectrum
of Raman scattering is observed at ~268 cm-1[Ge]<30 at%, whereas films with a high content of germanium 274
cm-1, indicating the intensity of layers. The formation of amorphous germanium cluster begins at TA=550C, and
they marked the crystallization temperature TA=600C, which is higher than the temperature of crystallization
layers of pure germanium. Established that annealing the samples also leads to the appearance of
photoluminescence in the 550-800 nm for samples of [Ge]<70 at.%. The range includes two components
luminescence with maxima at 580-620 and 700-730 nm. It is shown that the first one is due to defective aluminum
oxide, while the second is caused by recombination of carriers in germanium crystallites. A comparative analysis of
the characteristics of the layers of Ge-Al203 and Si-Al203. Future development of the research object - improving
the technology of the fabrication of high-k oxide layers, doped with germanium, for the production of



microelectronics and photonic devices.
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