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HaHoMarTepiaiB

2. The influence of transient processes on the formation of the adsorption response of nanomaterials-based gas-

sensitive structures

Pedepar:

1. lncepTaliiio pUCBsIYeHO JOCHIIKEHHI0 Pi3uKOo-XiMiuHNX 0cobIMBOCTEe (POpMYBaHHS afCcoOpPOLiliHOTO
CTPYMOBOTO, EMHICHOT'O Ta OIIOPOBOTO BiI'YKiB y ra304yT/JIMBUAX KOHTAKTaX METAJI-HaIliBIIPOBIIHUK i3 TOHKUMU
npomixHuMHU ItiBKamu ITO (okecuny iHZi10-0710Ba), TeTEPOCTPYKTYP HAa OCHOBI MIAPiB OKCUAIB TUTAHY, LINHKY,
iHzi0-0510Ba, KpeMHieBUX GOTOEIEKTPUIHMX IIEPETBOPIOBAYIB, IOPYBATHX BiIbHUX LIapiB Kap6iny kpemHiro (SiC), a
TaKOXX BUBUEHHIO BIIJIUBY [lePEXiIHUX NPOLECIB 3a y4acTi 1aCTKOBUX PiBHIB Ha aiCOPOLIiMHY YyTIUBICTb BULILE
03HAY€HUX HaIliBIIPOBiIIHUKOBUX CTPYKTYP Ta MOXJIMBOCTI 3aCTOCYBAHHSI CE€JIEKTUBHUX ITapaMeTpiB LIUX
nepexiiHUX MPoLeCiB AJ1g AUCKPUMiHaLii XiMIYHUX CIIOJIYK 60 POPMYBaHHS HIOXOBOTO 00pa3y ra3oBoro

cepenoBuiia. B poboTi Ha 0CcHOBI aHai3y aCOpPOLiHO-CTUMYJIBOBAHUX 3MiH BOJIbTAMIIEPHUX XapaKTePUCTHUK



BIIEpIlIE [T0KA3aHO, 10 IPUYUHOIO 3pOCTaHHS 3BOPOTHOrO CTPYMY Kpisb nepexin p-Si/Ni i3 HaHOpo3MipHOIO
niBkoio ITO mig BryinBoM afcopoLiii MOJIeKyJ1 €TUIIOBOTO Ta i30IPOIIiJIOBOro CIIUPTIB IIPU MOCTINHIN NpUKIafeHil
Hanpysi € ¢isuyHu edeKT 3MEeHIIEHHs1 BUCOTH IIOTEeHIja/IbHOTO 6ap’'epa y OKCUIHIN IJiBLli, 3yMOBJIEHUN 3MiHOIO
NOTEHLialy CUJI J3€PKaJbHOrO 300paKeHHs, 1110 Ail0Th HA HEOCHOBHI HOCII 3apsiay y nepexonai. Cama X 3miHa
NOTEHLiay CUJI 13€PKaJbHOTO 300paKEHHS € 00YMOBJIEHOIO BapiallisiMU J1ieJIEKTPUYHOI IPOHUKHOCTI MJIiBKU
BHACJIiZIOK aficopOuii Ta noaasbuIoi Mirpanii Mosiekys aHamiTy y i o6'em.

2. The dissertation is devoted to the study of the physical and chemical features of the formation of current,
capacitive and resistive adsorption responses in gas-sensitive metal-semiconductor contacts with thin
intermediate films of ITO, heterostructures based on layers of titanium, zinc and indium-tin oxides, photovoltaic
cells, free layers of porous SiC, as well as the study of the influence of trap-induced transient processes on the
adsorption sensitivity of the semiconductor structures and the possibility of using the selective parameters of
these transient processes for the discrimination of chemical compounds or formation of the olfactory image of gas
environment. Based on the analysis of adsorption-stimulated changes in current-voltage characteristics, it was
shown for the first time that the reason for the increase of the reverse current through the p-Si/Ni contact with
nano-sized ITO film under the influence of the adsorption of ethyl and isopropyl alcohol molecules at a constant
applied bias voltage is the physical effect of decrease of the potential barrier height in the oxide film, caused by a
change in the potential of the image forces acting on minority charge carriers in the interface. The change in the
potential of the image forces, in turn, is caused by variations in the dielectric constant of the film as a result of
adsorption and subsequent migration of analyte molecules into its volume.
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