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Pedepar:

1. lncepraliist IprCBSIYE€Ha TOCIIIKEHHIO MaTePiasIiB IJ1s1 pO60YOro Mapy KOMIPpOK PE3NCTUBHOI ITamM’sITi 3
1 pit h, it Yy

IoBinbHUM focTyrioM (RRAM), BUKOHaHOTO MeTogaMu (PyHKLiOHay €JIeKTPOHHOI T'YCTUHMU Ta IICEBIONIOTEHIialy.

RRAM Mmae nepesary y BUIJI/Ii JOCTYILY O OKPEMOi KOMipKH, ajie /iji MacIITabHOro BIIPOBAKEHHS ITOTPIOHO

BUPIIINTY HU3KY TEXHOJIOTIYHUX 3aBIaHb. JJOCIII)KEHO MaTepiany, 30KkpeMa: * SinGenon 3 JUCI0KALisSIMY, 3aII0BHEHUMU

cpibsiom: TpaHcdopMallis TAaKUX I1JIiBOK 3HAYHO 3MiHIOE iX €JIEKTPOHHI BJIACTUBOCTI, [103BOJISIOUHN peasidyBaTu

IepeMUKaHHS MDK CTaHAMU «BCTAHOBUTU» i «CKMHYTU». Harpyra nepemukanHs ctaHoBuTs 0,2 eB. ¢ HfOn i3

KUCHEBMMM BaKaHCisSIMU, 3a[I0BHEHMMU CPibIOM: BBEJIEHHS BAKAHCIl Pi3KO 3HMXKYE OMip IUIBKU. * ZnO 3 KUCHEBUMU

BaKaHCIMTHMMU HUTKaMMU: 301/IbIIeHHS TYCTUHY BaKaHCil (OpMye BHYTPIlIHE eJIeKTpUYHe T10J1e, IO MifICUIII0E

npoBigHuil edpext. * SbnGenTennn (x=0,1,2): nogaBanHs Ge 3MiHIOE MIUPUHY 3a00POHEHO] 30HM, BIVIMBAIOUX HA IPOBiTHI

BJIACTMBOCTI. [HXXeHepis nedeKTiB 3a00pOHEHOI 30HU (IMBaKaHCii, HAHOAPOTH) € OCHOBHUM MEXaHi3MOM

nepeMuKaHHs. Po60Ta norinb6iioe po3yMiHHS TaKuX NPOLECIB, BiIKpMBa4M HOBI MOKIMBOCTI 17151 RRAM.



2. The dissertation is dedicated to the study of materials for the active layer of resistive random-access memory
(RRAM) cells, conducted using density functional theory and pseudopotential methods. RRAM offers the advantage
of random access to individual cells, but large-scale integration requires solving several technological challenges.
The investigated materials include: ¢ SinGenono with dislocations filled with silver atoms: Transformation of such films
significantly alters their electronic properties, enabling switching between “set” and “reset” states. The switching
voltage is 0.2 eV. » HfOn with oxygen vacancies filled with silver atoms: The introduction of vacancies sharply
reduces the film’s resistance. * ZnO with oxygen vacancy filaments: Increasing the vacancy density forms an
internal electric field that enhances the conductive effect. « SboGenTenon (x=0,1,2): Adding Ge modifies the bandgap
width, influencing conductive properties. Bandgap defect engineering (e.g., divacancies, nanowires) is the primary
mechanism of switching. This work deepens the understanding of such processes, opening new opportunities for
RRAM development.
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