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

Pedepar:

1. Incepraliiio NpUCBSIYEHO JOCIIIXEHHIO (Pi3MKO-XiMiUHNX 0COOIMBOCTEN (POPMYBaHHS afCcOPOLiITHOrO
CTPYMOBOTO, EMHICHOT'O Ta OTIOPOBOTO BiIIYKiB y ra304yT/JIMBUX KOHTAKTaX METaJI-HaIliBIPOBIIHUK i3 TOHKUMU
npomibxHumu 1tiBKamu ITO (okcuny iHzi10-0710Ba), reTepOCTPYKTYP Ha OCHOBI IIAPiB OKCUIB TUTAHY, LIMHKY,
iHzi0-0510Ba, KpeMHieBUX QOTOEEKTPUYHMX [IEPETBOPIOBAYIB, IOPYBATHX BiJIbHUX L1apiB Kap6iny kpemuiro (SiC), a

TaKOXX BUBUEHHIO BIJIMBY MEPEXiIHUX NPOLECIB 3a y4acTi IACTKOBUX PiBHIB Ha aICOPOLIIMHY YyTJIUBICTb BUILE



03HAYEHUX HaMiBIPOBiIHUKOBUX CTPYKTYP Ta MOXKJIMBOCTI 3aCTOCYBaHHSI CEJIEKTUBHUX [TapaMeTPiB LUX
IepexifHYX [IPOoLeciB AJ1s TUCKpUMIHALi XIMIYHUX CHIOJIyK a60 GOpMyBaHHS HIOXOBOT'O 00pa3y razoBoro
cepenosuila. B po6oTi Ha 0cHOBI aHai3y afCcOpPOLiHO-CTUMYJIBOBAHUX 3MiH BOJIbTAMIIEPHUX XapaKT€PUCTHUK
BIIEpLIE [1I0Ka3aHO, 10 IPUYNHOIO 3POCTAHHS 3BOPOTHOTO CTPYMY Kpi3b nepexifn p-Si/Ni i3 HaHOPO3MipHOIO
miBkoto ITO min BriMBoM azicop6Lii MoJIeKyJ €TUI0BOTO Ta i30IPOIiIOBOr0 CUPTIB MPM MOCTIHHINA NPUKIaTeHil
Hanpysi € isuuHu edeKT 3MeHIIeHHs] BUCOTH IIOTEeHIja/IbHOTrO 6ap’'epa y OKCUIHIN IJIiBLli, 3yMOBJIEHUN 3MiHOIO
IIOTEHIjajly CUJI J3€PKabHOrO 300paKeHHS, 1110 il0Th HAa HEOCHOBHI HOCII 3apsiay y nepexonai. Cama X 3miHa
MOTEHI[ialy CUJI J3€PKaJIbHOrO 300pasKeHHS € 0OYMOBIIEHOIO BapialliiMU JjieJIeKTPUYHOI TPOHUKHOCTI I1J1iBKU
BHACJIiZIOK aficopOuii Ta nmoaanbuIoi 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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