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nIiarHOCTHKA

2. Electrical properties of silicon-on-insulator nanotransistor structures and their electrical characterization

Pedepar:

1. [lpoBeeHO KOMIIJIEKCHE €KCIIEPUMEHTAJIbHE i TEOPETUYHE [OCIiIKEHHSI 0COOJIUBOCTEN €EeKTPOPIZBUIHUX
BJIACTUBOCTEN CTPYKTYp KpeMHiii-Ha-izonsaTopi (KHI) i HaHOpo3MipHUX MeTasl-ZieleKTprK-HaniBnpoBinHuk (M/IH)
IIpUJaZiB Ha iX OCHOBI, Ta PO3BMHYTO iX aHAJITUYHI Moaesi. Po3po6ieHo psij HOBUX TEOPETUYHO OOIPYHTOBAHUX
MeTo[iB Bu3HaueHHs napametpis KHI MJIH ctpykryp i npunafis. BusHaueHo 0co6IMBOCTI €(eKTy 3apsioBOro
3B'13Ky MeX noginy B KHI cTpykTypax 3 yJIbTPaTOHKMMHU MIApaMU KPEMHIIO i ix (pi3nyHe NOXOIKEHHS Ta CTBOPEHA
BiATIOBiTHA aHaIiTUYHA MoAeb. JlociigkeHo reHepaliiiHo-pekomobiHaniiiHi mexanizmu B KHI cTpykTypax,
OTPUMAaHUX IIPUHLMIIOBO Pi3HUMU METOAaMHU (JIa3€PHOI0 30HHOIO peKpUCTali3alii€lo NoiKpeMHilo, iOHHUM
CHHTE30M IIPUXOBAHOIO JieJIEKTPUKA, TEXHOJIOTi€I0 TBepA0(a3HOro 3pOLIEHHY i iMIIaHTalii BOJHIO). BuBueHO
3aKOHOMIPHOCTI i BLOCKOHAJIEHO MOZEIi BUCOKOTEMITEpATypHUX Xapakrepuctuk KHI MIH Tpan3ucTopis i

BU3HaueHi (pakTopy, 110 3a6€31e4yIoTh iX nokpaueHHs. JlocaimkeHo epeKTUBHY PyXJIUBICTb HOCIIB 3apsy Ta



yJIbTPATOHKMMM apamu KpemHito i high-k 3aTBopHuMu nmienextpuxkamu, cTpykrypax tumy FInFET, 6esnepexigHux
HaHOAPOTOBUX TpaH3ucTopax). [IpoananizoBaHo (piznyHi MexaHi3My, BiOBiAabHI 32 LIi 0COO6JMUBOCTI. Pe3ybTaTi
IYCepTaLifHOi pOOOTH MOXYTb OyT BUKOPUCTAHI [1J1S1 MOJIEJIIOBAHHS], €JIEKTPUYHO]I JiarHOCTUKHY Ta ONTUMI3alii

rapameTpiB HAaHOEJIEKTPOHHUX NpuiaziB Ha ocHOBI KHI cTpykTyp.

2. This work presents an experimental and theoretical study of the special electrical properties of silicon-on-
insulator (SOI) structures and SOI-based nanoelectronic devices, the development of their physical models and
methods for their electrical characterization. A number of new, physically based methods for the evaluation of the
electrical parameters of SOI structures and SOI-based devices are developed. The distinguishing features of
interface coupling in ultra-thin-body SOI MOS structures and their physical origin are studied, and the
corresponding analytical model is developed. The carrier generation and recombination mechanisms in SOI
structures obtained by different techniques (ZMR - zone-melting-recrystallization, SIMOX - separation by
implanted oxygen, UNIBOND - wafer bonding and hydrogen implantation) are studied. The high temperature
characteristics of thin-film SOI MOSFETs are investigated, and their analytical models are developed. The factors
providing an improvement of high-temperature characteristics of SOl MOSFETSs are determined. The effective
carrier mobility and its special features in different types of advanced SOI MOSFETS' structures (ultra-thin-body
SOI structures with high-k gate dielectrics, SOI FinFET structures, and junctionless nanowire SOl MOSFET
structures) are experimentally studied, and the mechanisms responsible for these special features are analyzed.
The obtained results can be used for modeling, electrical characterization and optimization of SOI-based micro-
and nanoelectronic devices.

Jep>kaBHHH peecTpaniliHuil Homep [iP:

IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLilHOI AiJIbBHOCTI:
ITizcyMKH BOCTiI>KEeHHS:

Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasiIbHO-€KOHOMIYHA CIIPSIMOBAHICTh:

OxoponHi goKymeHTH Ha OIIIB:

BrnpoBaa>keHHs pe3yJIbTaTiB AHcepTalii:

3B'A130K 3 HAYKOBHMH TEMaMH:

VI. BizoMmocCTi Ipo HayKOBOr0 KePiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Hazapos Osiekciit Mukosainosud

2. Nazarov Alexei Nikolayevich

KBasidikanis: 1.¢p.-m.u., 01.04.10
InenTudikarop ORCID ID: He sacrocosyerncs
JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:



Kopg 3a €IPIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:
Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocoyerbcs

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. KnenikoB B'suecyiaB QenopoBud

2. Knenikos B'suecnaB ®enoposny
KBasidikanis: 1.¢.-m.u., 01.04.02
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByracHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Jlenix fIpocnas Iiig

2. Jlenix SIpocnas Liniu

KBasidikanis: n.¢.-m.u., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyetscs
HoparkoBa indopmamnist:

IloBHe HallMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

Imentudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:



1. InbyeHnko Bosogumup BacuiboBud

2. Inmpuenko Bosopumup Bacunbosud
KBasidikanis: n.¢.-m.u., 01.04.10
InenTudikarop ORCID ID: He 3acrocosyetses
JoparkoBa indopmamnist:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasitiHHS:

Inentugikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3ak1104Hi BiZOMOCTI
ByiacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa I1o-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuK Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HayKOBOIi

OisiIBHOCTI

Benges Onexkcannp €BreHoBuY

Benges Onekcangp €BreHoBUY

IOpuenko T.A.



