O6sikoBa KapTKa gucepranii (OK/)

Madp cneppazn: 1O 26.002.03

BigkpuTta

Buz aucepranii: 08

JepxaBHuii 06ikoBHIH HoMep: 0823U100030

Jara peectpanii: 20-01-2023

1. BizomocTi npo 3m06yBa4a

ITIB (ykp.): MamoTa Cepriit BacunboBuy

ITIB (amrJi.): Maliuta Serhii Vasylovych

Illadp cnenianpHOCTI, 32 AKOIO BiAbyBCs 3axucT: 153

Jara 3axucry: 12-01-2023

Ha 3106yTTs HaykoBoro ctyness: Jlokrop dinocodii (1.¢in)

CroeniasibHiCTB 33 0CBITOX0: MiKpO- Ta HAHOCMCTEMHA TEXHIKA

2. BizomocTi npo ycraHOBY, oprauiaaltilo, y BU€HiH pazi SKoi BiZOyBcs 3aXHCT
Ha3zsa opramisanii: Hanjionansumii TexHiyHumit yHiBepeurer Yrpainu "KuiBCbKuil ONITEXHIYHMN IHCTUTYT iMeHi Irops
Cikopcbkoro”

MizmopsaaxoBanicTs: MinicTepcTBO OCBiTH i HAayKM YKpainu

Kozx €IPTIOY: 02070921

Appeca: npocnekr [lepemory, 6yz. 37, M. Kui, 03056, Ykpaina

Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: +38 (044) 204-82-82

E-mail: mail@kpi.ua

WWW: https:/ /kpi.ua/

Iame: kpi.ua

3. BiaoMocTi npo opraHi3saiiiio, e BAKOHyBaJIacs (rOTyBaJIacs) AHCEPTaLis
Haspa opramizanii: Hanionaneauil Texuivamii yHiBepcurer Ykpainm "KuiBCbKuil OITEXHIYHMUI IHCTUTYT iMeHi Iropst
CixopcbKoro"

IliznopsaaxoBanicTs: MiHicTEpCTBO OCBiTH i HayKK YKpaiHu

Koz €IPIIOY: 02070921

Agpeca: npocnexr [Tepemory, 6yza. 37, m. Kui, 03056, Ykpaina

Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: +38 (044) 204-82-82

E-mail: mail@kpi.ua

WWW: https:/ /kpi.ua/

Iame: kpi.ua




4. BimomocrTi npo opraHi3saniio, fie npamioe 3706yBay

Haspa opramisanii: HarjionanpHuii TexHivHuil yHiBepcuTeT YRpainy "KuiBChbKUMIl MOJITEXHIYHMI iHCTUTYT iMeHi Irops
Cixopcbkoro”

IlinmopsaroBamicTs: MiHiCTEPCTBO OCBiTH | HAyKK YKpainu
Koz €IPIIOY: 02070921

Appeca: npocnexr [Tepemorny, 6yz. 37, m. Kuis, 03056, Ykpaina
Tenedon: 380442367989

Tenedon: 380442044862

Tenedon: +38 (044) 204-82-82

E-mail: mail@kpi.ua

WWW: https:/ /kpi.ua/

Iame: kpi.ua
5. HayKoBi KepiBHHKH Ta KOHCYJIbTAaHTH

HaykoBi KepiBHHKH

Jluteun [Tetpo Map'sHoBuY (K. §.-M. H., CTapuIIMii HAYKOBUII CiBPOGiTHUK, 01.04.10)

6. OdiniiiHi ONOHEHTH Ta PELEH3EHTH
OdiniiiHi OIOHEHTH

Xomenkosa Jlapuca [OpiiBHa (1. ¢.-M. H., cTapmmit HayKOBWMit CriBpo6iTHYK, 01.04.10)

Topsiuko Anjipiit Mukonaitosud (4. ¢.-m. H., 01.04.04)

PenenseHTH

Opiios Anaromnii TumodiitoBuy (K. T. H., AoL,., 05.27.01)

Hinenxo IOpiii BikropoBud (K. T. H., Ao, 05.27.01)

7. IliACyMKH OOCJIiZIDKEHHS Ta KiJIbKICHI NOKa3HHUKH

Iizcymku pocnigxenns: 40 - HoBe BUpIilIEHHS aKTYaJIbHOTO

KinekicTs my6srikamii: 16
HayKOBOT'O 3aBJIaHHS
KinbKicThb cTOpiHOK: 156 KinbkicTs natesTis: 1
KinbkicTs mopaTkis: 6 BrnpoBazkeHHS pe3yJIbTaTiB poGOTH:
Imocrpanii: 53 MoBa aoKyMeHTa: YKpaiHChKa
Tabuni: . 3B'A30K 3 HAYKOBUMH TEMaMH:

Cxemu:

Buxopucrani nepmozskepea: 131

8. Inpekc YK TemaTruyHHX pyopuxk HTI

Imperc YIK: 537.311.322, 539.216;539.22;538.91-405;548;620.18, VIIK 538.9, 539.2, 539.3, 620.3

TemaTmuni pyopuxn: 29.19.31, 29.19.04



9. Tema Ta pedepar gucepranii

Tema (yxp.)

Oco6MBOCTi 3aCTOCYBaHHSI HAHOTEXHOJIOTIM 30HIOBOI MIKPOCKOMil B JiarHOCTMII Ta HamnpaBJeHii Moaudikalii NOBEpXOHb
HariBIPOBIIHMKOBUX HAHOCTPYKTYP i 2D MaTepiatiB.

Tema (aHra.)

Peculiarities of scanning probe microscopy nanotechnologies application in diagnostics and direct surface modification of
semiconductor nanostructures and 2D materials.

Pecgepar (ykp.)

Po6oTta npucesiueHa po3poOli KOMIUIEKCHOTO MiAXOA4y MO [IarHOCTMKM MarepiasiB i CTPYKTyp npunaniB MiKpo- Ta
HAHOEJIEKTPOHIKM 3ac06aMM CKaHyI040i 30HIOBOI MIKPOCKOMilI Ta MOro 3aCTOCYBaHHIO TPM JOCJIIDKEHHSX JIOKAJIbHHUX
MOPQOJIOriyHUX Ta eJeKTPOQIBUYHMX OCOGIMBOCTEN KOHUENUIMHMX €JeMEeHTiB Ha 6asi Bymenesux Martepianis  Ta
CTaHOrepMaHuziB. Byno po3po67eHO METOAMKY iH[EeKCYBaHHsi IPaHeil MOHOKPHCTAJiB CHHTETHMYHMX HamMiBIPOBiJHUKOBUX
a/IMa3iB Ta BIANOBIAHOI oNTUMi3allii CXeMM IX PO3KPOIO [UIsi OTPUMAHHSI IUIACTHH 3 ONTHMAJIBHOK KOHQIrypali€io CEKTopiB pocTy.
OnTumizoBaHO napamMeTpy CEJIEKTUBHOTO TPABJIEHHsS] HAMIBIPOBIZHWUKOBUX MOHOKPUCTANIB a/iMasiB  [Jis  BUSBIEHHS
0COGNMBOCTEN JUCNIOKALIHOI CTPYKTYPHM HA HAaHOPiBHi. BCTAaHOR/IEHO 3aKOHOMIPHOCTI 3MiHM I'YCTHHM AMCTIOKALi# B3IOBX OCi
POCTY T2 B OKOJIi MIDKCEKTOPaJIbHUX TPaHMIb. BUSBIIEHO e(eKTH JEKOPYBaHHS JUCIIOKALii (GOHOBUMM JOMIilIKAMHU. AJIaTTOBAaHO
METOZIMKM CUJIOBOI KesbBiH-30HA MiKpocCKomil Ta MiKpockormii oropy po3TikaHHs! [Jisi BUSIBIEHHS JIOKAJbHUX €JIeKTPOPIi3UIHMX
0CO6IMBOCTEN MIKCEKTOPANbHUX IPAaHMIb Ta OKPEMUX AMCJIOKAL{N | KJIACTEPIB [OMIlIOK B MOHOKDUCTANiYHMX TJIACTMHAX
HAMIBIPOBIJHUKOBOTO ajiMa3dy. BCTaHOBNIEHO, MO MDKCEKTOpajbHi PaHMIi € KOTEPEHTHUMM, 6€3 CKyIMYEHHS NUCIOKAUifHUX
nedekTiB, a sAnpa OMCIIOKALj# Jyxe €1a6o, y MOPIBHSAHHI 3 IPAHMUISIMM CEKTOPIB, NPOSBISIOTh €JNEKTPUYHY aKTUBHICTh TIPH
KapTorpayBaHHi KOHTAKTHMM CTPYMOYYTIMBAM METOLOM CKAaHYIOYOI MIKpOCKOMii onopy poarikauHs. [Ipy GE3KOHTaKTHHMX
€JIEKTPOCHIIOBUX KapTOrpadyBaHHSX JIOKaJbHOTO MOBEPXHEBOTO MOTEHLjamy MeTogoM KeJbBiH-30H7 MIKPOCKOIii AxCoKaliiHi
SIMKM TPaBJIEHHSI € €JIEKTPOHENTPANIbHUMM | HE BUSBJISIOTH MOTEHIiaIbHOTO KOHTPACTy. BCTaHOBIEHO, 110 3aBASKY BifICYTHOCTI
CTPYKTYPHUX JAe(DEKTiB MDKCEKTOpasbHi rpaHuIi 3a6esnedyioTh Pi3KMil Mepernaj, NOBEPXHEBOro MOTeHNjany mopsiaky 1B, mo
MOXe OyTM BHMKOPMCTaHO TIpU pPO3POOIi CTPYKTYDHHX €NIEMEHTIB eJIEKTPOHHMX I[IPWJIAAiB. AJ]aliTOBAaHO METOAMKY
HAHOIHJEHTYBaHHsl, WO 6a3yeTbCs HA aTOMHO- CUJIOBiM CIEKTPOCKOMIil O BUMIDIOBAHHS MOJyJs IPYXHOCTi TOHKMX TJTIBOK
CTaHOrepMaHMUAiB. BUsBIEHO HEMOHOTOHHI 3MiHM NPUBENEHOTO MOJYJIs NIPYKHOCTI MIiBOK GeSn npu 3MmiHi BMICTY 0710Ba Biz 110
12%. Lleit edekT nosicHeHU# 0COGIMBOCTMHU Mepebiry npouecis CTPYKTYPHOI penakcallii Mpy 3MiHax TOBIIMHU i KOMIIOHEHTHOTO
ckiafy mwiiBok GeSn. BpaxyBaHHs wi€l HeNHIHHOCTI 3MiHM MOJyJIsl TPY)KHOCTI IIPY 3MiHi KOMIIOHEHTHOTO CKJIAJly € KPUTUYHO
BOIUMBOIO B 3ajavax  JedopmauiiiHoi  imkeHepii  30HHOI  cTpykTypu  GeSn s peamizanii  mepexopy
HETPSIMO3OHHMI /TIPAMO30OHHMI HATIBIPOBIAHUK. METOIOM CKaHyl040i €MHICHOI Mikpockomii Ta cuoBoi KeJsbBiH-30HA
MIKPOCKOIIi IOCJIKEHO €JIEKTPOHHI BIAaCTUBOCTI MikpoHUTOK Ge99Sn1 Ha noBepxHi eniTakciiHux wiiBok Ge88Snl12. BusgsneHo
edexr inBepcii Tuny nposinHOCTI Takmx p-GeSn MIKPOHUTOK NP NPUKIANAHHI HANIPYTH 3MILIEHHS MiX 30HIOM MIKPOCKOMY Ta
[IaHADHUM OMIYHMM KOHTAKTOM Ha noBepxHi miBku Ge. Llei edekr Moxe 6yTH BUKOPUCTAHMM IPU PO3po6Li MPOTOTUIIIB
JiOAHUX CTPYKTYp. BusiBneno camoingykoBane ¢popmyBaHHs HAHOHUTOK GeSn 3 BMiCTOM 0s10Ba noHaz 40%. [10SCHEHO MexaHi3m
IX yTBOPEHHS Ta MPOLMIOCTPOBAHO iX JIOKaJbHI €IeKTPOI3UYHI TapaMeTpu CTPYMOYYTIMBMMM METONAMM 30HI0BOI MIKPOCKOMi.
Orpumani pe3ysnbTaty MOXyTb GYTHM BMKOPMCTAHI JJISi MOKPAIEHHS XaPAKTEPUCTHK IMPUIIAZIB MIKPOEJIEKTPOHIKM Ta IIpu
PO3po611i iX MOXIMBUX KOHLIENITYa/IbHUX €JIEMEHTIB Ha 6a3i ByrJieleBUX MaTepiaiB Ta CTAaHOT€PMaHHU/IIB.

Pedepar (aHr.)

Thesis is devoted to the development of a multipurpose approach to the diagnostic of materials and structures of micro- and
nanoelectronics devices using scanning probe microscopy and its application in the study of local morphological and
electrophysical features of concept elements based on carbon materials and tin germanides. A method of indexing the faces of
single crystals of synthetic semiconductor diamonds and corresponding optimization of their cutting scheme to obtain plates
with an optimal configuration of growth sectors was developed. The parameters of selective etching of semiconductor diamond
single crystals were optimized to reveal the features of the dislocation structure at the nano range. The regularities of the
change in the density of dislocations along the axis of growth and in the vicinity of intersectoral borders have been established.
The effects of decorating dislocations with background impurities have been revealed. The techniques of Kelvin probe force
microscopy and spreading resistance microscopy were adapted to detect local electrophysical features of intersectoral



boundaries and individual dislocations and impurity clusters in single crystal semiconductor diamond plates. It was established
that the intersectoral boundaries are coherent, without the accumulation of dislocation defects, and the nuclei of dislocations
very weakly, in comparison with the boundaries of the sectors, show electrical activity during mapping by the contact current-
sensitive method of scanning microscopy of the spreading resistance. In non-contact electrostatic mapping of the local surface
potential by the Kelvin-probe force microscopy method, the etching dislocation pits are electroneutral and do not reveal a
potential contrast. In non-contact electrostatic mapping of the local surface potential by the Kelvin-probe microscopy method,
the etching dislocation pits are electroneutral and do not reveal a potential contrast. It was established that due to the absence
of structural defects, the intersectoral boundaries provide sharp interface of the surface potential with a difference of the order
of 1V, which can be used in the development of structural elements of electronic devices. The nanoindentation technique based
on atomic force spectroscopy was adapted to measure the modulus of elasticity of thin films of tin germanides. Non-monotonic
changes in the reduced modulus of elasticity of GeSn films were revealed when the tin content changed from 1 to 12%. This
effect is explained by the peculiarities of the process of structural relaxation during changes in the thickness and component
composition of GeSn films. Taking into account this nonlinearity of the change in the modulus of elasticity when changing the
component composition is critically important in the tasks of deformation engineering of the GeSn band structure for the
implementation of the indirect/direct-band semiconductor transition. Properties of self-induced Ge99Sn1 micro-stripes on the
surface of epitaxial films Ge88Sni12 were investigated using scanning capacitive microscopy and Kelvin probe force microscopy.
The effect of conductivity type inversion of p-GeSn micro-stripes when applying a bias voltage between the microscope probe
and the planar ohmic contact on the surface of the Ge film was revealed. This effect can be used in the development of
prototypes of diode structures. The self-induced formation of GeSn nanowires with a tin content of more than 40% was
revealed. The mechanism of their formation is explained and their local electrophysical parameters are illustrated by current-
sensitive probe microscopy methods. The obtained results can be used to improve the characteristics of microelectronics
devices and in the development of their possible conceptual elements based on carbon materials and tin germanides.

TostoBa cnenjaniosanoi Buenoi pagu: Bep6unpkuit Bonogumup I'puropoBuy (1,.T.H., CTapIumii HayKoBU# CriiBpo6iTHuK, 05.27.01)

T'osoryrounii Ha 3acigaHHi:

pOALD Bonogumup I'puroposuy (A.T.H., C.H.C., 05.27.01)
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KepiBruK Bizzity peecTpanii HayKoBoi AisibHOCTI

IOpuenko T.A.
YKpIHTEI




