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1. ®i3MKO-TEXHOJIOTIUHI 3acald MIKPOEJIEKTPOHHUX CEHCOPIiB Ha OCHOBI F€TEPOCTPYKTYP OPTaHiYHUX Ta

HEOpraHiYHMX HaliBIPOBiIHUKIB

2. Physical and technological fundamental of microelectronic sensors based on heterostructures of organic and
inorganic semiconductors

Pedepar:

1. Po6oTa npucBsiueHa po3pob1ii HOBUX (Pi3UYHUX i TEXHOJIOTIYHUX MiIXO/iB IO CTBOPEHHS IPUJIaTliB
MiKpoeeKTpoHiku. O6'eKT JOCiIKeHHS - eeKTpodi3nyHi, poToBoIbTaIYHI, NOASIpU3aLiiiHi Ta PoTOXiMivHI
gaBuia. [Ipegmer gociigpKeHHs - TeXHOJIOTIUHI MiAX0AU L0 CTBOPEHHS F€TEPOCTPYKTYP, MiKPO- i HAHOKOMITO3UTIB
mIs1XOoM (POpMYyBaHHS iHTepECHUX IapiB Ha [I0BEPXHI IAPyBaTUX HaIliBIIPOBiIHUKOBUX MOHOKPUCTAiB A3B6
(InSe, GaSe), MOHOKPHUCTAJIIYHOTO Ta IOPYBAaTOr0 KPEMHIIO, HAMiBIIPOBiIHUKOBUX OKCUJIB iHAII0 Ta CTAHYMY
MeTomoM ix Monudikallii e1eKTpONPOBiTHUMY MOTiMEepPaMU, HITPUIHUMU Ta OKCUHUMU ITUTiBKAMU i JTa3ePHOI0
iHTepkansiieto. Po3pob6ieHi $hi3snKo-TeXHOJIOTiYHi OCHOBU OTPUMAHHS Ta JOCJiIKeHi eJIeKTPUYHi Ta
(POTOENIEKTPUYHI BIaCTUBOCTI T€TePOCTPYKTYP Ha OCHOBI p-InSe- nosideHinaneruneny, p-InSe nosiaxininy, a
TaKOX KOMIIO3UTY Ha OCHOBI MiKPOJMCIIEPrOBaHOIO InSe B CIPSKEHOMY MOJIIMEP]. BUABIIEHO €J1EKTPOXPOMHUMI
edekr y ctpykTypi In203 -pinkuit kpucrtas -nosiaHiniza - In203. Ha ocHOBI po3po6ieHOi TeXHOJIOTi BIIPOBAIPKEHHS



Ni B mapyBaTuil MOHOKpUCTaa GaSeBUSBIIEHO Ta OOIPYHTOBAHO 3MiHY KiHETUYHUX NapaMeTpiB JIa3epHO-
iHTepKaJbOBAaHUX IIapyBaTUX KPUCTAJIIB Ta [10SBY eJIeKTPeTHUX i poroenekTpeTHUX edekTiB. [IpencrasieHi
pesysbTaTy anpoobatii rerepocTpykTypu In203 - cipspkeHui noJsliaMiHOapeH SIK €JIeKTPOXPOMHOIO €JIEMEHTA B
HEBUIPOMIHIOIOYMX JAUCIIIESX, a TAKOX K YYTJIMBOTO €JIEMEHTA B CEHCOPaxX TOKCUYHUX ra3iB Ta BOJHEBOIrO
[OKaXkKurKa cepenosuiia. Po3pobeHi ¢pisnyHO-TEeXHOIOrYHi OCHOBY CTBOPEHHSI CEHCOPiB Ha OCHOBI IIOPYBATOTrO
KPEMHiI0 Ta IPoBigHUX NosiMepiB. Mopudikalis moBepxHi cesieHiny rasito MUPOKO30HHUMU
HaMiBIPOBiIHUKOBUMHU IJIiBKaMU 3[ilICHIOBaacs 3a JONIOMOT0I0 po3p06JIeHOi TeXHOII0Trii (POPMYyBaHHS OKCUIHOTO
mapy Ha nosepxHi GaSe 3a [OIOMOTOIO JIA3€PHOTO OKUCJIEHHS T METOly iOHHOTO PO3IUJIEHHS Y CXPELEHNX

€JIEKTPUYHOMY i MarHiTHOMy I0J151X 47151 POPMYBaHHSI HiTPUIO-TaliEBUX CTPYKTYP.

2. The thesis is devoted to elaboration of new physical and technological approaches for development of
microelectronic devices. Object of investigation - electrophysical, photovoltaic, polarized and photochemical
effcts. Subject of investigation - technological bases for creation of heterostructures, micro- and nanocomposites
by formation of interface layers on the surface of layerwd semiconductors of single crystal A3B6 (InSe, GaSe),
monocrystal and porous silicon, semiconductor indium and stibium oxide by the electroconductive polymer
modification method, nitride and oxide films and laser intercallation. Physical and technological fundamental for
formation of heterostructures based on p-InSe - polyphenil-acetylene, p-InSe - polyaniline and composite based
on microdispersed InSe in conjugated polymer are designed, electrical and photoelectrical properties of such
heterostructures are investigated. It is shown that current-voltage characteristic is described by Shottky equation
with ideality coefficientclose to 2. The dependence of idling voltage and short circuit current on light irradiation
intensity possesses non-linear behavior, cell spectral sensitivity is conditioned mainly by photosensitivity of
inorganic semiconductor. Electrochromic effect in structure of In203 - liquid crystal - polyaniline - In203 is
discovered. Simultaneous utilization of electrochromic effect in polyaniline film and electro-optic effects in liquid
crystals is applied for realization of multistage control of optical elements. The change of kinetic parameters of
laser-intercalated layered crystals and appearance of electronic and photoelectretic effects are discovered and
validated on the basis of designed technology for Ni implantation into GaSe layered single crystal.
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