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Pedepar:

1. Inceprariio NpUCBSIYEHO JOCiIKEHHIO BIJIMBY TEMIIEPATYPHOi OOPOOKY Ha CTPYKTYPHI, €71eKTpodi3uyHi Ta
OTITUYHI BJIACTUBOCTI HAHOKOMITO3UTHUX ITiBOK SiOX (x<1), SiOx(Si)&FeyOz(Fe), SiOx(Si)&CuyOz(Cu),
SiOx(Si)&AlyOz(Al), oTpuMaHuX METOLOM iIOHHO-TIJIa3MOBOTO po3nuyieHHs. OCHOBHA yBara IpuJisieHa 3'1CyBaHHIO
MEXaHi3MiB eJIeKTPOIPOBiIHOCTI, (pa30BUX NTEPETBOPEHDb i MOP(POJIOTiYHMX 3MiH Y HAHOKOMIIO3UTHUX CUCTEMAX, SIKi
MICTATb HAHOYACTUHKY KPEMHIIO, METaJIiB Ta iX OKCUIIB, IHKAIICYJIbOBaHi B KDEMHIEBO-OKCUIHY Hi€JIEKTPUYHY
mMarpuio. Po3po6s1eHO TEXHOJIOTII0 KepOBaHOTO (POPMYBaHHS CKJIQ[ly Ta CTPYKTYPH IJIiBOK LIJIIXOM BapilOBaHHS
nsouli MeTasieBux KomnoHeHTiB y MiteHi (Fe, Cu, Al) Ta cniBBinHOmeHHsIM Ar/O2 y po604OMy CEpPeIOBUIL.
JociIKeHO CTPYKTYPHi BIaCTUBOCTi HAHOKOMIIO3UTHUX IJIiBOK, BCTAHOBJIEHO BIUIMB Bifnasny Ha (pa3oBUi ckiaf i
MOPdoJIOrito MiBOK. Briepiie BCTaHOBIEHO 3MiHYy MEXaHi3MiB IPOBIAHOCTI 3i cTpu6KOBOi (MOTTA,
E¢dpoca-1IknoBcbKOro) 1o cTpyMmy oomeskeHoro rnpoctoposum 3apsigom (COIT3), ITyna-Ppenkesns ta



TYHEJIIOBaHHS, 3aJIEXKHO BiJl TEMIIEPATyPU Ta €JIEKTPUYHOTO 1107151, [IoKa3aHo, Mo TEPMIYHNMI Bifjiaa MOXe
BUKJIMKATU NEPEXiN OieJIeKTPUK—METaJl i HaBIlaKy, 3yMOBJIEHUI [TEPEPO3IOIiJIOM I'YCTUHY CTaHIB Ta [IACTOK
no6sm3y piBHsa @epmi. OnrcaHo siBUle HEraTUBHOI AudepeHIianbHoi eMHOCTi Ha C-V xapakTepucTUKax
HaHOKOMITO3UTHUX IIiBOK SiOX i3 HAaHOKJIACTEPaMU KPEMHIIO, 1110 BiAKPHBAa€ MOKJIMBOCTI CIIEKTPOCKOIIii IACTOK i
IiaTHOCTMKY HaHOCTPYKTYP. BUSIBJIEHO TeMIIepaTypHO-3aJI€KHY IIOBEIHKY BOJIb-aMIIEPHUX XapaKTEPUCTHUK, 1O
BKa3ye Ha NPUAATHICTb TaKUX CTPYKTYP O CEHCOPHUX 3aCTOCYBaHb. Briepuie nokazaHo GpopMyBaHHS IOPUCTHUX,
OCTPiBLIEBUX i cTprKHenoi6Hnx mopdosorii y miiBkax SiOx(Si)&CuyOz(Cu) 3anexHo Bif, TeMIEpaTypH Bifnany, a
TaKOX IXHill BIUIMB Ha ONTUYHi BJIACTUBOCTI, 30KpEMA IJIa3MOHHE IOTJIMHAHHS HaHO4YacTUHKamu Cu.
ImenTudikosano dazosi nepersopenHs Cu o CuO o CuxSi, minTBepmkeHi merogamu XRD, FTIR Ta RAMAN. ITniBku
SiOx(Si)&FeyOz(Fe) neMOHCTPYIOTh IEPEXOiX TPOBiIIHOCTI Ta ePeKTUBHE IIOIJIMHAHHS €JIEKTPOMarHiTHOro
BunpomiHioBaHHs B CBU-gianasoxi (mo RL = -37,650dB npu 5,5500T'1), M0 NigTBepyKye iXHIO IepCleKTUBHICTD [71s
3aCTOCYBaHHS SIK €eKpaHylounx matepiasis. Iy maiBok SiOx(Si)&AlyOz(Al) BusiBieHO 3MiHy MexaHi3MiB IIPOBIAHOCTI
IiCJI4 Bifillayly Ta HAsIBHICTb iHBEPCil BOJIbT-aMII€PHOI XapaKTePUCTUKU. CTPYKTYPHI JOCIiIPKEHHS NiATBEPAUIIN
dopmyBaHHs (a3 Al3Si, gKi CyTTeBO 3MiHIOIOTh €JIEKTPOIIPOBIIHICTD Y 3a7I€XKHOCTI Bifi TEMIIEPATyPU Ta HANIPYIU.
JJoBeZeHO, 10 HaHOKOMIIO3UTHI CTPYKTYpH p-Si/SiOx(Si)&AlyOz(Al), iHTerpoBaHi 3 MeTaJIeBUMU aHTEHAMU, MOXKYThb
OyTy BUKOPUCTaHI SIK MupoKkocMmyrosi ceHcopu Y i TT1 BUIPOMiHIOBaHHS, 110 AEMOHCTPYIOTh BUCOKE
CIIiBBiJHOLIIEHHS CUTHAJ/IIyM, TEPMOCTa0/IbHICTb Ta CYMiCHICTb i3 MIKpO€JIEKTPOHHUMMU TexHoJoriaMu. OTpuMaHi
PEe3yJIbTaTU € OCHOBOIO [IJIs1 CTBOPEHHS HOBITHIX 6araToyHKIiOHaJIbHUX IPUCTPOIB CEHCOPHOI Ta

OIITOEJIEKTPOHHOI TEXHIKMU.

2. The dissertation is devoted to the study of the influence of temperature treatment on the structural,
electrophysical and optical properties of nanocomposite films SiOx (x<1), SiOx(Si)&FeyOz(Fe), SiOx(Si)&CuyOz(Cu),
SiOx(Si)&AlyOz(Al), obtained by the ion-plasma sputtering method. The main attention is paid to the elucidation of
the mechanisms of electrical conductivity, phase transformations and morphological changes in nanocomposite
systems containing nanoparticles of silicon, metals and their oxides encapsulated in a silicon-oxide dielectric
matrix. A technology for controlled formation of the composition and structure of films by varying the area of
metal components in the target (Fe, Cu, Al) and the Ar /02 ratio in the working environment has been developed.
The structural properties of nanocomposite films were investigated, and the effect of annealing on the phase
composition and morphology of the films was established. For the first time, a change in the conductivity
mechanisms from hopping (Mott, Efros—Shklovsky) to space charge limited current (SCLC), Poole-Frenkel and
tunneling was established, depending on temperature and electric field. It was shown that thermal annealing can
cause a dielectric-metal transition and vice versa, due to the redistribution of the density of states and traps near
the Fermi level. The phenomenon of negative differential capacitance on the C-V characteristics of SiOx
nanocomposite films with silicon nanoclusters is described, which opens up possibilities for trap spectroscopy and
nanostructure diagnostics. The temperature-dependent behavior of the current-voltage characteristics is
revealed, indicating the suitability of such structures for sensor applications. The formation of porous, island-like
and rod-like morphologies in SiOx(Si)&CuyOz(Cu) films depending on the annealing temperature, as well as their
influence on optical properties, in particular plasmonic absorption by Cu nanoparticles, is shown for the first time.
Phase transformations Cu o CuO o CuxSi are identified, confirmed by XRD, FTIR and RAMAN methods. The
SiOx(Si)&FeyOz(Fe) films demonstrate conductivity transitions and effective absorption of electromagnetic
radiation in the microwave range (up to RL = -37.65dB at 5.55GHz), which confirms their potential for use as
shielding materials. For SiOx(Si)&AlyOz(Al) films, a change in conductivity mechanisms after annealing and the
presence of an inversion of the current-voltage characteristic were revealed. Structural studies confirmed the
formation of Al3Si phases, which significantly change the electrical conductivity depending on temperature and
voltage. It has been proven that nanocomposite structures p-Si/SiOx(Si)&AlyOz(Al) integrated with metal
antennas, can be used as broadband sensors of IR and THz radiation, demonstrating a high signal-to-noise ratio,
thermal stability and compatibility with microelectronic technologies. The results obtained are the basis for the
creation of new multifunctional devices of sensor and optoelectronic technology.
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Kopg 3a €IPIIOY: 05416952

MicneSHaXO;DKeHHﬂ: npocrekt Hayku, Kuis, 03028, Ykpaina
dopma By1acHoCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

VIII. 3aKkJII04Hi BiZoMOCTi
Bsacue IlpisBume Im'st I[To-6aTbKOBI Benges Onexcanzip €BreHoBid

TOJIOBH pajgu

Bsiacue IlpisBume Im's I1o-6aTbKOBI bessies Onexcanzip €sreHoBu

rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHuUI 32 HiATOTOBKY Oxpimerko Ozbra bopucisHa
00JIIKOBHX JOKYMEHTIB

PeecTpartop IOpuenko TetsiHa AHaToJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PeeCTpalLio HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

OisIJIBHOCTI




