O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0225U005038

Jep>kaBHUH peecTpauiliHUII HOMeEP: 0124U003608

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 24-12-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3ssa eramny: JlocnimkenHs napamerpis TecroBux MIIHIIT npunazis. BuBuenHs epexry BU riasmu Ha TeCTOBI
MIH IIT npunagu

IToyaToK eramy: 01.2025
3akiHyeHHs eTamy: 12.2025

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (a00 ITIB ¢izuyHOi 0c00H): IncTUTyT disuku

HamiBNPOBiAHUKIB iMeHi B. €. JlamkaproBa HalionanbHoi akageMii Hayk YKpainu
Kopg 3a €IPIIOY: 05416952

Micqesnaxo,rpxeﬂna: npocnekTt Hayky, 6yx. 41, m. Kuis, 03028, YkpaiHa
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

TenedoH: 380445254020, 380445258342

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekT Bepecreiicbkui, 6yg. 10, M. Kui, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikarnii BuzaTkis i KpegurysaHHs (KIIKBK): 2201380

dakTuuHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 199.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3sBurok i xapakrepusauis MJIH nosboBUx TpaH3UCTOPiB Ha 6a3i ABOBUMIpHMX M0oS2 mapis

Ha3sBa po6oTH aHIJIilICbKOIO:

Development and characterization of 2D MoS2 based MOSFET devices

Pedepar yKpaiHCBKOIO:

B HIIP 6ynu npoBeneHi focuinxeHHs BBy BU nia3moBoi 00po6KM y ra3oBill a30THO-BOAHEBOI CyMillli Ta aproi
Ha eJIeKTpUYHi i Pi3nKo-XiMidHi BIACTUBOCTI HAATOHKUX IIIBOK i MIKDOHHUX IIMaTOYKIB 6icy1bdiTy MOJibneHy
(Mo0S2). ITokaszaHo, 1110 BUKOPUCTaH] [171a3MOBi 06POOKY IIPU3BOJSTH 10 301/IbII€HHS HAIIPY>KEHHS Y KPUCTAJIuHIN
rparui CTpykTypyu MoS2, a TakOK 3HaYHOMY 3MEHUIEHHIO €JIEKTPUYHOIO ONIOPY TOHKUX MIKPOKPMCTA/IIYHUX ITIBOK i
MIiKpOHHHUX HMIMaTO4KiB M0S2. BriziuB BY ns1a3moB0i 06po6Kky Ha C(OOPMOBAHOIO TPAH3UCTOPHY CTPYKTYPY

MoS2 /SiO2 i3 HaHoToHKUM mapoM Al203 /AlOx npu3BoLUTh [0 36i/IbLIEHHS CTPYMY B KaHaJli i 3MeHbIIEHHS
HaxuJly CTiK-3aTBOPHOI XapaKTEPUCTUKHU I10JIbOBOTO TPAH3MCTOPA, @ TAKOXK J10 3CYBY F'MCTEPE3MCHOI KPUBOi y 6iK
MO3UTUBHUX HAIIPYT, IO MOB'SI3aHO i3 3MEHIIEHHSIM KOHLIEHTpallii TOBepXHEeBUX CTaHIiB Ha MexXi nofiny MoS2 /
Al203, i 3MeHbIIEHHS IO3UTUBHOTO 3apsay B mapi SiO2. [IpoBefieHa eeKTpUYHa XapaKTepu3allisl 0JIbOBUX
TPaH3UCTOPIB, BUTOTOBJIEHUX Ha CTPYKTypax MoS2 /SiO2 /Si, 3 BifKpUTOIO [10BEPXHEI0 OJHOIIAPOBOi ABOBUMIPHOI
n1iBKu MoS2, 3akpuTolo rosepxHero mapom Al203 /AlOx, a Takox CTpyKTyp MoS2 /A1203 /Me, ski 6ynu
BUTOTOBJIEHI B MiKpOEJIEKTPOHHOMY LI€HTPi IPOrPECUBHUX TEXHOJIOTIN M.AaxeHa (HimeuyunHa). BusHaueHi OCHOBHI
€JIEKTPUYHI XapaKTE€PUCTUKY OTPUMAHMX IIPUJIAJIiB: IOPOrOBa HANIPYTa, MiJIOPOrOBAN HAXWJI, MAKCUMAJIbHUM i
MiHiMaJIbHUI CTPYM B KaHaJli, 'yCTUHY IIOBEPXHEBUX i IPUIIOBEPXHEBUX CTaHiB Ha MexXi ropiny MoS2 /SiO2. B ycix
CTPYKTYpax BUSIBJIEHO I'UCTEPE3UC CTOK-3aTBOPHUX XapaKTEPUCTUK, SIKUI TIOB’SI3aHUI i3 3aXOIJIEHHSIM 3apsily Ha
MEXi IOJIily BHYTPIIIHUH HiesneKTpUK/MoS2, 1o CBigunTh 10 NPHPOoAA LUK TOBEPXHEBUX CTaHIB ITOBS3aHa i3
mapoM MoS2. 3anpONIOHOBAaHO METOJI BU3HAYEHHS PYXJIMBOCTI HOCIIB 3apsy i3 0JHOYaCHOIO BUMiPIOBaHHS
€MHOCTI CTPYKTYPHU i CTPYMY B KaHaJli, Ha SIKAI He BILJIMBA€E 3MiHa KOHLEHTPAaLil HOCIIB 3apany. Hagiciana crarrtd B
MiKHapoaHuii xxypHan Physica Scripta (Q2), mpencrasiieHi pe3yibTaTy B OIJISIIOBiN JONOBiAI HA MDKHApOJHOMY
ceminapi “Novel (2D) Materials and Their Applications” (February 17-18, 2025, Aachen, Germany)

Pedepar aHr1ilicbKOIO:

In frames of the scientific and research work the investigations of the influence of RF plasma treatment in gas
nitrogen-hydrogen mixture and in argon on electrical and physic-chemical properties of superthin films and
microflakes of MoS2 were carried out. It was shown that the used plasma treatments lead to an increase in the
stress in the crystal lattice of the MoS2 structure, as well as to a significant decrease in the electrical resistance of
thin microcrystalline films and flakes of MoS2. The HF plasma treatment of the formed MoS2 /SiO2 transistor
structure with a nanothin Al203 /AlOx layer leads to an increase in the current in the channel and a decrease in
the slope of the drain-gate characteristic of the field-effect transistor, as well as a shift of the hysteresis curve
towards positive voltages. Electrical characterization of field effect transistors fabricated on MoS2 /SiO2 /Si
structures with an open surface of a single-layer two-dimensional MoS2 film, a closed surface with an Al203 /AlOx
layer, as well as MoS2 /AI203 /Me structures, which were fabricated at the Microelectronic Center for Advanced
Technologies in Aachen (Germany), was performed. The main electrical characteristics of the resulting devices
were determined: threshold voltage, subthreshold slope, maximum and minimum channel current, density of
surface and near-surface states at the MoS2 /SiO2 interface. In all structures, hysteresis of drain-gate
characteristics was found, which is associated with charge trapping at the intrinsic dielectric/MoS2 interface,
which indicates that the nature of these surface states is associated with the MoS2 layer. A method for
determining the mobility of charge carriers from the simultaneous measurement of the capacitance of the
structure and the current in the channel, which is not affected by changes in the concentrations of charge



carriers, is proposed.

Impexc YIK: 621.373.8+621.375.8, 621.315.592

Koau TemaTHYHHUX PYOPHK: 47.33.37, 47.09.29

KepiBHUKH po6OTH

BiacHe IlIpizBue Im's I10-6aThKOBI: Hasapos Osekciit Mukosnaitosuy
HaykoBHH CTYHiHBb: 1.(.-M.H.

BueHe 3BaHHSI: nmpodecop

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOI0: M/H 1n0/1b0Buii TPaH3UCTOP HA OCHOBI IBOBUMIPHUX WAPIB iOKCUIY MOJ6IEHY,

Mon(iKoBaHU 3a JOIIOMOTr0I0 BUCOKOYACTOTHOIO Bifjllasny B MIa3Mi

Ha3zpa HTII anrJiiicbKor0: MOS field-effect transistor based on 2D MoS2 layes, modified by radio frequency

plasma annealing

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3ysIbTaTH: [IpucTpoi (BUpo6y TeXHiYHi)

l'asy3p 3aCTOCYBaHHS: GpoTOCEHCOPHUKA, XiMiYHi POTOPE3NCTHBHI i pe3UCTUBHI CEHCOPH LIKIiTNBUX ra3iB
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: [Tpunag e MIH TpaH3uCTOPOM 3 IIAPOM HA/LTOHKOTO IBOBUMIPHOTO HaMiBIPOBiHMKA MOS2 B SIKOCTI
pobodoro marepiaiy, IKU# 6ys10 niggaHo o6po6ui B BY niasmi B cymimi a30Ty i BogopoAy [Ajisl NOKPAIleHHs TaKMX
IapameTpiB SK [I0POroBa Hampyra, CTPyM BiIKDUTOT'O CTaHy i pyXJIMBOCTI HOCIIB 3apaay

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Exonomis marepianis
Bnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy:
3aKiHYeHHs eTamy:
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOThCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiIYHE OOrpyHTYBaHHSI.
IToTeH1iaIbHU O0OCST IIPOJASKY, THC. TPH..
OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB):

HJonaTkoBa iHdopmaris:

IX. Bi6siorpadiuyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB
I'omeHIok HOpiit BikropoBry

Kucine JImutpo Bagumosuy
Hasapos Oznekcit Mukonanosmny
Pynenko Tamapa OxpuMiBHa
Cnob6opsn Onekcanap Muxainnosuy

Tarynabcbkuii Irop IetpoBuy

(k. ¢.-m. H., C.H.C.)

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedon

Peectparop

KepiBHuKk Bigginy YKpIHTEI, mo €
BiZIIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

Menbnauk Bikrop [TaBnoBuy

I.d.-M. H.

Penvko PomaH AHaTOJIiiOBHUY

FOpuenko TetsHa AHaTosiiBHA

IOpuenko TersHa AHaToJiiBHA



