O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0214U006209

Jep>kaBHUHM peecTpauiliHUI HOMep: 0110U006288

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpauii: 18-02-2014

II. Etran BukoHnauus JiP
Homep erany: 4

Ha3sBa eramy: Po3poGka eMiCiiiHUX pe30HaHCHO-TYHEIbHUX CTPYKTYP Ha ocHOBi H]I Si mokpuTnx

HaHOKOMITO3UTHOIO TIiBKOI0 SiO2(Si)
IToyaTok eramy: 01.2013
3akiHyeHHs eTamy: 12.2013

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

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

HamniBNpoOBiaHUKIB iMeHi B.€.JlamkapboBa HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpasitiHHS: [Ipesuaia HauionanbHoi akagemii Hayk Ykpainu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: +38(044) 525-40-20



IV. BizomocrTi npo cniBBuUKOHaBLiB JIiP

IloBHe HaliMeHyBaHHs IOPUIUYHOI 0coou (a6o ITIB ¢izuuyHO0i 0c06H): Hanionanbuuii yHiBepcuTeT

"JIbBiBCBKA IOJIITEXHIKA"

Kog, 3a €IPITIOY: 02071010
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs
Poamip opranisanii:

Tenedon:

BHeCOK CIiBBUKOHABIIS Y 3BiTHHH €TaIl

V. BizomocTi npo 3amoBHuKa JIiP

IloBHEe HaliMeHYBaHHS IOpUAHUYHOI 0cobu (a6o ITIB ¢iznyHOi 0c00HM): HanjionanbHa akagemis Hayk
Ykpainu

Kopg 3a €IPIIOY: 00019270

Micue3HaxoaKeHHS: BYJL. BoslomuMupceeka, 54, M. Kuis, Kuiscbka 0641., 01030, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Po3mip opraHisamii:

Tenedon: 380442396594

VI. II>kepeJia, HanpsiMHu Ta oocsiru piHaHcyBaHHs JIiP

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

akazemielo HayK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWTiB Ha mposeneHHs HIIJIKP)

HanpﬂM (l)iHchyBaHHﬂ: 2.1 - pyHmameHTaNbHI JOCIIIPKEHHS
Ixepesa ¢piHaHCYBaHHS

7713 - KOWITH Eep>KO0I0AKeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpeguryBaHHs (KITKBK): 6541030

dakTuyHHui 00cAr ¢piHaHCYBaHHSA (THC. rpH.): 120




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocminKeHHs Ta po3pobKa aBTOEMICIIHMX KaTOMiB Ha OCHOBI peryysipHuX aHCaM0J1iB HAHOAPOTHUH KPEMHIIO B

Ii€JIEKTPUYHUX MATPULSIX Ta €MICITHMX PE30HAHCHO-TYHEJIbHUX CTPYKTYP

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Researrch and development of regular arrays of silicon nanowires in dielectric matrix and resonant-tunneling
structures.

Pedepar yKpaiHCBKOIO:

Mera eTany: po3poOUTH TEXHOJIOTII Ta JOCAiAUTY Pi3nyHi IIpoLecy NpY POCTi HAHOAPOTHH KPEMHII0 B [IOPUCTUX
IiesekTpuyHux MaTpulsx Al203 Ta Sii po3po6uTH eMiciliHi pe30HaHCHO-TyHEJIbHI CTPYKTYpH Ha ocHOBi H]I Si
MOKPUTUX HAHOKOMIIO3UTHOIO MJ1iBKO10 SiO2(Si). BudHaueHno nifbdip HanmiBNIpOBiTHUKOBUX MiTKIA0K, IO JEXATh B
OCHOBI TEXHOJIOTIYHUX CTaLill pOCTY HAHOKpUCTAaiB. [loKa3aHo, 0 B OHOMY BUIIAJIKY, [IOPUCTA MATPHULLSI OKCULLY
JIIOMiHiI0 Ha HAMiBIIPOBIGHUKOBIN MiAKIaALi 103BOJISI€E BUPOLIYBATU MACUBYU KPEMHIE€BUX HAHOLPOTHUH 331aHOTO
PO3Mipy B CTPOTrO BU3HAUYEHMX MICILISIX @, B iHIIOMY BUNIAAKY, KpaTepu cpOPpMOBAHOI HAHOIIOPYBATOI IIOBEPXHi
IigKIaJKU OKPECIIIOI0Th KOHTPOJILOBaHE 3apPOJAKOYTBOPEHHS METajly-KaTali3aTopa, AK1i € iHil[iaTopoM pocCTy i
JIOKaJIi3y€eThCs B 3aJaHMX MiCIISIX HAHOIIOPYBATOI IOBEPXHI MiAKIIAaIKU. Y pe3ysbTaTi IPOBEINECHHS HU3KU
€KCIIEPMMEHTIB oTpuMaHo aHcamb6ii HJJ Si 3 cepennim niametpom 200 HM. [I7151 yTBOPEHHS BEPTUKAJIBHUX
KPHUCTAJIiB Y IOPax HEOOXiIHO CTBOPUTH BifIIOBiIHi YMOBM TEXHOJIOTIYHOTO NpoLecy pocTy: (1) BinCyTHiCThi
IedeKTiB Ha BepTUKaJIbHIl OBEPxHi 110P; (2) IepeBaskHe 3apOJKOYTBOPEHHS Ha AHI ITOP; BiiHOCHO MaJia riaubrHa
0P, /114 3a6€31eYeHHS [1epeBKHOI0 KOHKYPEHTHOI'O POCTY BEPTUKAIbHUX HUTKONOAIOHUX HAaHOKPUCTAIB. Bysu
[IPOBeIEHi eKCIIepUMEHTAaJIbHI i TEOPETUYHI LOCiI>)KEHHS eJIEKTPOHHOI IT0IbOBO] eMicii 3 6araToumapoBoi
PE€30HAHCHO-TYHEJIbHOI CTPYKTYpU Si-SiO2-Si-SiO2 Ha ocHOBI Si. BussiieHi gBa pi3Hi HaxuIu Ha
€KCIIEPMMEHTAJIbHUX EMICITHMX BOJIbT-aMIIEPHUX XapaKTEPUCTHKAX, 3 HU3bKAM HAaxXWJIOM ITPY HU3bKUX
€JIEKTPUYHUX OJISIX i 6iJIbIIMM HAaXWJIOM IIPU BUCOKUX €JIEKTPUYHUX T0JISIX. 3aIIPOIIOHOBAHA MOZEJIb, SIKA OIIUCYE
TYHEJIIOBaHHS €JIEKTPOHIB Yepe3 6araTolapoBy CTPYKTYPY IIPU €JIEKTPOHHIN N0JILOBUI €Micii, sSIka po3IJIsfae I1Ba
IJISIXY TYHEJIIOBAHHS eIeKTPOHiB. OHUM 3 HUX € TYHEJIIOBaHHS 3 €JIEKTPOHHUX CTaHiB B 06'eMHOMY MaTepiai i
Ipyruil TyHeJ/IIOBaHHS Yepe3 KBAaHTOBAaHHUIA Mifiiana3oH Si KBAaHTOBOI TOUKM B 6araTolapoBoMy MOKPUTTI. B pamkax
uiei Mogesi OTpUMaHO ABa IiKK B eHEPrOPO3NOIijli EMITOBAaHUX €JIEKTPOHIB. Takuil eHEPropo3Ionia eJEKTPOHIB
00YMOBJIIO€ TIOSBY IiJISHOK 3 IBOMA Pi3HUMU HaxujaMu Ha Xapakrepuctukax Qaynepa-Hopareiima, mo Bignosigae
IIBOM HaxuJjlaM, sKi CIIOCTePiraloTbCs €KCIIepUMeHTaIbHO. KiII040Bi CJ10Ba: €JIeKTPOHHA I10JIbOBA €MiCisl, KpEMHi€eBi

HaHOJPOTH, TEXHOJIOTIS, Fa30TPAaHCIIOPTHI peaklii, MOPUCTi OKCUHI MaTpulli, po60Ta BUXOLY.

Pedepar aHIJIiHCBKOIO:

Objective of the step: to develop the technologies and research the physical processes during the growth of silicon
nanowires in porous Al203 dielectric matrices and Si and develop the emission resonant - tunneling structures
based on Si NW coated with nanocomposite SiO2 (Si) film. Detected selection of The semiconductor substrates
underlying the process steps nanocrystal growth have been determined. It is shown that in one instance, the
porous matrix of aluminum oxide on the semiconductor substrate allows to grow the silicon nanowire arrays of a
predetermined size in certain places, and , as otherwise, the craters formed by nanoporous surface of the
substrate define the controlled nucleation of metal - catalyst which causes the growth and is localized at
predetermined locations of nanoporous substrate surface. As a result, a number of experiments Si NW ensembles
with an average diameter of 200 nm have been obtained. To form the vertical crystals in the pores it is necessary
to create the appropriate process growth conditions: ( 1) absence of defects on the vertical surface of pores, (2
preferential nucleation on the bottom of the pores, and (3 ) a relatively small pore depth, for preferential
competitive growth of vertical nanowires. The experimental and theoretical studies of electron field emission from



multilayer resonant - tunneling structure Si-SiO2 - Si-SiO2 based on Si have been carried out. Two different slopes
on the experimental emission current - voltage characteristics, low slope at low electric fields and large slope at
high electric fields have been revealed. The model describing the tunneling of electrons through the multilayer
structure in electron field emission, which considers two ways of electron tunneling has been proposed. One way
is the tunneling of electron from the states in the bulk material and the second way is the tunneling through the
quantized subband of Si quantum dot in the multilayer coating . Under this model, two peaks in the energy
distribution of emitted electrons have been obtained. This energy distribution of electrons gives rise of two
different slopes on Fowler- Nordheim characteristics corresponding to two slopes, which are observed
experimentally. Keywords : electron field emission, silicon nanowires, technology, gas-transport reactions, porous
oxide matrix, the work function .

Imgexc YIK: 537.311.322, 621.793, 536.53

Koau TemMaTHYHHX PyOPHK: 29.19.31

KepiBHHUKH po6OTH

BiacHe IlpizBume Im's I10-6aTBKOBI: €BTyx AHaTOiii AHTOHOBUY
HaykoBuii CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa inHdpopmamnist:



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

Ha3zga HTII yKpaiHCBKOIO: ABTOEMICIiiHI KaTO[M HA OCHOBI PETYJIAPHUX aHCAMOIIIB HAHOAPOTUH KPEMHIIO B

JieJIEKTPUYHUX MATPULSIX T €MICIIHbl pE30HAHCHO-TYHEJIbHI CTPYKTYPH.

Ha3zpa HTII anrsiiicbKo10: Field emission cathodes based on regular arrays of silicon nanowires in dielectric

matrix and resonant-tunneling structures.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'asy3s 3aCTOCYBaHHS: BupoGHUIITBO HAMIBIPOBIIHUKOBUX IPUTIALB.
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Asroemiciitti (osib0Bi €MiCiiiHi) KaToM HA OCHOBI HAHOAPOTHUH KPEMHIIO 3 TOHMKEHOIO POGOTOIO

BUXOJY.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTs HTII:
Bnyius HTII Ha moBKiJjs:
Bnposags>keHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2015p.
3aKiHYeHHs eTamy:
Cno>kuBayi npo,quI.li'l': CrioxxuBayi eJIEKTPOHHOI MPOAYKLii
IlepcrieKTHBHI PUHKH: PUHKN BUDOGHUKIB €EKTPOHIKM YKpaiHu
XapakTep cniBpOoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 06CAT iHBECTHILiH, TUC. TPH.: 10
IIpaBa, 0 HaAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHsT POOOTH:
HasiBHicTb Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IToTeH1iaILHUI 0OCST POAASKY, THC. TPH.: 10
OuiKyBaHHI TepMiH OKYIHOCTi (POKiB): 5 pokis

HopaTtkoBa iHpopMaList: Bupo6uuiTBo po3pobeHoi nponykujiibaxani crinbui HIJIKP
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X. 3aKJII0YHI BiZOMOCTI

KepiBHUK I0pUAMYHOI 0COOH Mauynin Bononumup Qenoposny
IlepeJtik 0Cci0-BHKOHABILiB

€BTyx AHATOJIi1 AHTOHOBUY

Kuzsx Anarosnist FOpifioBuu

BignoBigasibHHUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

Peectparop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 3a peecTpallilo HayKOBOIi

OisIIBHOCTI




