O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iIKOBHH HOMep: 0213U001390

Jep>kaBHUH peecTpauiliHuI HOMeP: 0110U006270

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpaunii: 31-01-2013

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: JlocnifkeHHs BIJIMBY Ha [IPOL[eCU KEPOBAHOTO CAaMOOPTaHi30BaHOTO POCTY KPEMHIIO B
IliesIeKTpUYHill MaTpulli 706aBok pisHUx eneMeHTiB (N, H, Al, Ni, Au, Cu Ta iH.) B mpo1jeci ioHHO-T171a3MOBOTO
po3nuieHHs Ta/abo cr1ocob0oM iOHHOI IMIIIaHTAallil SIK LIEHTPiB 3apOIKOYTBOPEHHS Ta 1ACUBATOPiB 06ipBaHUX

3B's13KiB Ha IpaHuUlli po3zisy. HAHOKPUCTal-JiesleKTpuyHa MaTpugs (2012 p.).
IToyaTok eramy: 01.2012
3akiH4yeHH4d eTamy: 12.2012

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

II1. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAUYHOI 0coou (a6o ITIB ¢izumyHOi 0c00H): IHcTUTYT disuku

HamniBNpoBiaHMKIB imeHi B.€.JlamkapsoBa HAH Ykpainn

Kopg 3a €IPIIOY: 05416952

Micue3Haxoa KeHHSI:

dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

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

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396594, 380442343243

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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. FpH.): 127.1




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocninKeHHs Ta po3po6Ka iOHHO-T1JIa3MOBUX TEXHOJIOTN (POPMYyBaHHS KPEMHiIEBUX HAHOKOMIIO3UTIB [1pY BBEJI€HHI

IOMIIIOK CTUMYJIIOIOYUX MPOLLECH CaMOOPTraHi3allii.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research and development of ion-plasma technologies for formation of silicon composites at introduction of
stimulating self-organization processes impurites.

Pedepat yKpaiHCBKOIO:

3BIT 1107a€ThCS B OHOMY TOMi i ckiazae 30 CTOPIHOK, y TOMY YMCJIi PUCYHKIB 6, Tabu1s 1, BUKOPUCTaHUX JIKepet
32. Ki11040Bi €y10Ba: HAHOKPUCTAJM, TEXHOJIOTIS, I0HHO-TIJIa3MOBE PO3IUJIEHHS, CTPYKTYpPa, [Y-CcrieKTpocKoris,
esieKTpodis3nyHi BaacTuBOCTi, -V xapakrepuctuku, MIH cTpykTypu. MeTa npoekry (etamy): JocigkeHHs BILIUBY
I00aBKU a30Ty B IIPOLIECi iOHHO-T1JIa3MOBOTO PO3NUJIeHHS Ha (i3UYHI BTACTUBOCTI OKCUHITPUIHYUX IIJIiBOK Ta
IIPOLECU KEPOBAHOTO CaMOOPraHi30BaHOr0 POCTY HAHOKPUCTAJIB KPEMHIIO B HliesleKTpU4Hin Marpuui. Ha I4-
CIIEKTPax BUSBJIEHI MikK B o6j1acTi yactoT 700-800 cM-1 1OB'I3aHi 3 HAsIBHICTIO @30Ty B OKCUHITPUIHUX I1JIiBKaX.
BcraHOoBIIEHO, 10 CHiBBiIHOIEHHS pO6OYNX Ta3iB BIIJIMBA€E HA IIOJIOKEHHS ITiKy 06yMOBJIeHOro Si-N KOJIMBaHHSIMHU.
Cnocrepiraerbcs 3CyB MaKCUMYMY CMYTH IIPOITyCKaHH, 1O MOB'A3aHa 3 Si-N KOJIMBAaHHSAMU Y KOPOTKOXBUJILOBY
00671aCTb i3 3MEHIIEHHSIM CIiBBiHOMmEHHs razis O2 /N2. [IpyuoMy NMOJI0KEHHSI MaKCUMyMY CMYTU NIPOITYCKaHHS,
sIKa NOB'A3aHa 3 Si-O 3B'3Kamu, 3a/IMI1AJI0Ch HE 3MIHHUM, 10 ITOB'SI3YE€ThCS 3 HE3MiHHIM BMICTOM KUCHIO SIKUU
II0J,aBaBCs B PeaKkliiiHy kKamepy. BctanosseHo, mo Bignain npu temneparypi T=4000 C npotsarom 30 xB. B
arMmocdepi a30Ty IPUBOJUTH 10 IEPEPO3IIOAiNY IHTEHCUBHOCTEN eJIeMEHTAPHUX CMYT raycoBoi (GOPMU Y BUXiTHUX
SiOxNy miiBkax. BctaHoBI€HO, O 117151 3pa3KiB i3 MEHIIMM CIIiBBiTHOLIIEHHIM po604ux rasis O2 /N2 npoBiIHiCTb
6inpina, TOOTO IJIiBKA B SIKill MiCTUTBCS Bisbllle aTOMIB a30Ty Kpallle IPOBOAUTH CTPyM. [TokasaHo, mo mics Bignany
IIPOBiZIHICTb Yepes IUIiBKYy 3MeHIIMnack. lle sBulle I0sICHIOETHCS IPOLIECOM CTPYKTYpPYBaHHS Ta Bifnany AedeKTiB y
JliBKax. BcTaHOB/IEHO, 10 €JIEKTPOIIPOBIHICTh OKCUHITPUIHUX MJTiIBOK 37ilICHIOETHCS 32 MEXaHI3MOM CTPUOKOBOI

IIPOBIZHOCTI i3 BMIHHOIO TOBXXMHOIO CTPUOKA I10 TacTKaM mobsusy piBHsa @Pepmi (MexaHizam Motta).

Pedepar aHIJIiHCBKOIO:

Report is submitted in one volume and has 30 pages, including figures 6, table 1, used sources 32. Keywords:
nanocrystals, technology, ion-plasma sputtering, structure, infrared spectroscopy, electrical properties, I-V
characteristics, MIS structures. The purpose of the project (phase): To investigate the influence of nitrogen
additions during ion-plasma sputtering on physical properties of oxynitride films and processes of controlled self-
organized growth of silicon nanocrystals in the dielectric matrix. The peaks in the IR spectra in the frequency
range ma 700-800 cm-1 caused by the presence of nitrogen in oxynitride films have been revealed. The ratio of
working gases influences on the provisions of the peak caused by Si-N vibrations. There is a shift of the maximum
bandwidth associated with Si-N vibrations to shorter wavelengths with decreasing of O2 /N2.gas ratio. Moreover,
the position of the maximum bandwidth associated with Si-O bonds remained stable. That is associated with a
constant content of oxygen which is fed into the reaction chamber. It was found that annealing at T=4000 C for 30
min. in a nitrogen atmosphere leads to a redistribution of the intensities of bands of the elementary Gaussian
shape in the original SiOxNy films. It was found that for samples with a lower ratio of working gas O2 /N2 the
conductivity is greater. The film that contains more nitrogen atoms better conducts the current. It is shown that
after annealing the conductivity through the film decreased. This phenomenon explains the process of structuring
and annealing of the defects in the films. It was found that electrical conductivity of oxynitride films is realized by
the mechanism of hopping conductivity with variable hopping length through the traps near the Fermi level (Mott
mechanism).

Inpexc YIK: 537.311.322, 621.793: 536.53



Koau TemaTHYHHUX PyOpPHK:29.19.31

KepiBHHUKH po6OTH

BiacHe IlpizBuie Im's I10-60aTBKOBI: €BTyx AHATOJII I AHTOHOBUY
HayKoBHI1 CTyIiHb:

BueHe 3BaHHSA:

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Ha3zBa HTII yKpaiHCBKOIO: PesysibTaTu HAyKOBUX AOCII/PKEHB 110 TeMi:"JJOCIiIpKeHHS Ta pO3PO6Ka iOHHO-
IJ1a3MOBHUX TEXHOJIOTiN (POPMYBaHHS KPEMHIEBUX HAHOKOMITIO3UTIB IIPU BBEIEHHI JOMIIIOK CTUMYJIIOIOYUX [TPOLIECH
ca moopranizauii'. Etan 3. "JJocigKeHHS BIUIMBY Ha MPOLIECH KEPOBAHOTO CAMOOPTraHi30BaHOTO POCTY KPEMHIIO B
IieseKTpUYHil MaTpuli fo6aBok pizHux eaemeHTis (N, H, Al, Ni, Au, Cu Ta iH.) B npoLieci ioHHO-1171a3MOBOTO
posnuieHHs Ta/abo cr1oco60M iOHHOI iMIIIaHTallii SIK EeHTPiB 3apOIKOYTBOPEHHSI T IaCUBATOPIB 00ipBaHUX

3B'A3KiB Ha IPaHUL PO37ily HAHOKPUCTAJI-ieJIeKTPUYHA MaTpULIA ",

Hassa HTII aHI/IiHiCbKOIO: Results of scientific researches on theme: "Research and development of ion-
plasma technologies for silicon composite formation at introduction of impurities stimulating of self-organization
processes." Phase III. "Investigation of the processes of controlled self-organized growth of silicon in a dielectric
matrix at addition of different elements (N, H, Al, Ni, Au, Cu, etc.) in the process of ion-plasma sputtering and / or
by method of ion implantation as nucleation sites and passivating dangling bonds at the interface of nanocrystall -

dielectric matrix.

HTII, sxy nepezn6ayasiocsi CTBOPUTH:

ITpuunnu, yepe3s saki HTII He Gysi0 cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asy3s 3aCTOCYBaHHS: BupoGHMIITBO HaMiBIPOBIIHUKOBUX TIPUTIALB.
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: Orpumani npHuHIMIIOBO HOBI HAYKOBI [JaHi PO BIACTUBOCTI i TApAMETPU HAHOKJIACTEPHUX

KOMIIO3UTIB Ha OCHOBi KDEMHII0O METOJOM iI0HHO-IIJIA3MOBOTO PO3MMUJIEHHS
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaTok eTramy: 2015p
3aKiHYeHHs eTamy:
Cno>kuBaui Hpo,uyKuii: CrioxkuBayi eJ1IEKTPOHHOI MPOAYKLii
IlepcrieKTHBHI PUHKH: PunKu BUPOGIB €1EKTPOHIKN YKpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHMII 06CAT iHBECTHILiH, THC. TPH.: 10
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasiBHicTB Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI. Hi
IloTeHniasIbHUI 00CAT IPOJAXKY, THC. TPH.: 10
OuikyBaHHI TepMiH OKYIHOCTI (POKiB): 5 pokis

HJozaTkoBa iH(l)OpMauiH: Bupo6HuitBo po3pobseHnoi nponykuiibaxani cninbri HIJIKP



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi

KepiBHHK I0pHAHYHOI 0COOH Mauyzin Bonosumup dezioposiy
IlepeJtik 0Cci0O-BHKOHABILiB

€BTyx AHaTOi1 AHTOHOBUY

Bparyce Osier J1€0HinoBrAY

JIutoByeHnko Bonogumup I'puroposuy

JlicoBcekuii Irop IlerpoBud

BignoBigasibHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 3a pEeECTpallil0 HAyKOBOi

OisIIBHOCTI




