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I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0214U008905

Jep>kaBHUH peecTpauiliHuI HOMeP: 0110U006270

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 10-12-2014

II. Etran BukoHnauus JiP
Homep erany: 5

Ha3sBa eramy: Po3poGka ioHHO-1171a3MOBOI TeXHOJIOT] (POpMyBaHHS GaraTomapoBix HAHOCTPYKTYP 3 HaTlepe[,
3aJAHMM I10JIOKEHHSAM KPEMHIEBYX HAHOKPHMCTAIIB Ta iX IIapaMeTpaMu [Jis IPUCTPOIB HAHOEJIEKTPOHIKY Ta

OIITOEJIEKTPOHIKU.
IlouyaTok eramy: 01.2014
3akiH4YeHHs eTamy: 12.2014

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaiMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB ¢pisumdyHO0i 0cO6H): IHCTUTYT disnKku

HamiBNpoBiAHUKIB iMeHi B.€.JlamkaproBa HAH Ykpainu

Kopg 3a €IPIIOY: 05416952

Micue3Haxoa KEeHHSI:

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akazemis HayK YKpainu
InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

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

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



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:

Tenedon: 380442396594

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

JOMIIIOK, 10 CTUMYJIIOIOTH IIPOLIECY CAMOOPraHisariii.

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:

Mera npoekTy: JJociikeHHs Ta po3po0Ka i0HHO-T1J1a3MOBOI TexXHOJIOTii (POPMYBaHHS KPEMHiEBUX HAHOKOMIIO3UTIB
I[IpY BBE,EHHI JOMIIIOK CTUMYJIIOIOYMX CAMOOPTraHi3alilo OJHAKOBUX 3a PO3MipamMy KpEMHi€BUX HAHOKPUCTAJIIB B
IieJIEKTPUYHUX MaTPULAX [J1 iX BAKOPUMCTAaHHSA B HAHOEJIEKTPOHILIi Ta ONTOEJIEKTPOHIL. B pe3ysibTaTi BUKOHAHHS
IIPOEKTy OTPMMaHi HacTyIHiI OCHOBHi pe3yspTaTu: 1. Po3po6sieHa ioHHO-T171a3M0Ba TEXHOJIOTS BilTBOPIOBAHOTO
(OopMyBaHHS TOHKUX 30arayeHux KpeMHieM IIiBOK SiOx (x<2) 3 pi3HUM Hallepes, 3aJaHUM BMICTOM HaJIJIMIIKOBOIO
KpeMHio. BmicT miBok SiOx 3agaeTbes CNiBBigHOMEHHIM razis O2 /Ar B Iponeci iOHHO-IIJIa3MOBOTO PO3MUJIEHHS
KpeMHieBOi MillleHi. 2. BCTaHOBJI€Hi OCHOBHI 3aKOHOMiPHOCTi IIPOLECiB CAMOOPraHi30BaHOTO (POPMyBaAHHS
HaHOKJIacTepiB Si B fienekTpuyHii matpuui SiO2 B pe3ysibTaTi BUICOKOTEMIIEPATYPHOTO Bianany. SMiHHUMU
napaMeTpaMy TepMidHoro Bignany 6yau remneparypa (T=800 - 1100 C) ta razose cepenosuie (Ar, N2). [TokazaHo,
o npu Temnepartypax Bignany 800-1000 C He BifnbyBaeTbcsi HOBHOTO (a30BOTO pO3ieHHS B ITiBKax SiOX, BOHU
ckianatTecs 3 pas SiOx, SiO2 Ta KpeMHilo, BMICT SIKMX 3aJIeKUTh Bifl TEMIIepaTypy BiAnany i 104aTKOBOTO
3HaYEHHS iHzeKcy cTexioMeTpii x. 3. Po3pobsieHa ioHHO-1171a3MOBa TEXHOJIOTIS BiATBOPIOBAHOTO (POPMYBaHHS
TOHKUX IIJIIBOK OKCUHITpUy KpeMHilo (SixOyNz) 3 pisHMM BMiCTOM KpeMHilo. BMmicT miBok SixOyNz 3agaeTbcs
cHiBBigHOWEHHAM rasiB O2 /N2 /Ar B Ipoleci ioHHO-T1JIa3MOBOrO PO3INJIEHHSI KPEMHI€BOI MillleHi. 4. BcTaHOBIIEHI
3aJI€KHOCTI PO3MipiB HAHOKPHUCTAJIIB, iX IOBEPXHEBOI I'YCTUHU Ta CKJIALy Hi€JIEKTPUYHOI MaTpULi BiJl TapaMeTpiB
TEXHOJIOTIYHUX MTPOLIeCiB IOHHO-11JIa3MOBOTO PO3MUJIEHHS Ta BUCOKOTEMIIepaTypHOro Binasny. 5. BctaHOBIEHi
OCHOBHi MEXaHi3MM €JIEKTPOHHOTO TPAHCIIOPTY Ta HAKOMMYEHHS 3apsay B miiBkax SiOx ta SiO2(Si) i
6araTrolmapoBuX CTPYKTypax Ha iX 0CHOBi. OCHOBHMM M€XaHi3MOM €JIEKTPOHHOTO TPAHCIIOPTY Yepe3
HAaHOKOMITI03UTHI I71iBKU SiO2(Si) € cTpuOKOBUIT MeXaHi3M 3i 3MiHHOIO JOBKMHOIO CTpUOKa (MexaHi3M MoTTa).
Bussneni Bif'emHa audepeHiiiiiHa eMHICTb, Ta 3a71€XHICTh MaKCUMaabHOI eMHOCTI MJIH CTPyKTypH 3 MJ1iBKOIO
SiO2(Si) Big, 4aCTOTH T€CTYI0YOrO CUTHaJy Ta WBUIKOCTI PO3TOPTKH JIiHIIHOI HAIIPyTH B PEXKAMI aKyMyJIsLii
IIPUIIOBEPXHEBOi 06J1aCTi HaIliBIIPOBiAHUKA. [3 3BMEHIIIEHHSIM YaCTOTU TECTYIOUOTO CUTHAJTY Ta 30iIbIIEHHSIM
IIBAJIKOCTi pO3TOPTKMU JIiHIHO] HAalIpyry, BeJIMYMHA MaKCUMalbHOi eMHOCTi MJH cTpyKTypu 36isbL1yeThCs. 6.
BcTaHOBIIEHO, [0 OTPUMAaHI iI0HHO-TIJIa3MOBUM MeTogoM MiBku SiO2(Si) B MIITH cTpykTypax € e(peKTUBHAM
CepeJoBULIEM [17Is1 HAKOTIMYEHHS 3apsiAy i MOXKYTb OyTH BUKOPHCTaHi B €JIEMEHTaX €HEPrOHe3aJIeXKHOI

HaHOKPUCTAJIIYHOI ITam'gTi.

Pedepar aHIJIiHCBKOIO:

The aim of the Project: Research and development of ion-plasma technology of silicon nanocomposites formation
at injecting the impurities stimulating the self-organization of the same size silicon nanocrystals in dielectric
matrices for use in nanoelectronics and optoelectronics. As a result of this project the following results have been
used: 1. The ion-plasma technology of reproducible formation of thin silicon-rich SiOx (x <2) films with different
predetermined excess of silicon content has been developed. Content of SiOx film is set by O2 / Ar gas ratio in the
ion-plasma sputtering of the silicon target process. 2. The basic laws of self-organizing processes of Si
nanoclusters in SiO2 dielectric matrix formation by high temperature annealing have been determined. The
changeable parameters were thermal annealing temperature (T = 800 - 1100 C) and gas environment (Ar, N2). It
was shown that annealing at temperatures of 800-1000 C don't cause the complete phase separation in SiOx films,



they consist of phases SiOx, SiO2 and silicon. Silicon content depends on the annealing temperature and the initial
value of the stoichiometry index x. 3. Ion-plasma technology of oxynitride thin films (SixOyNz) formation with
varying silicon content has been developed. The content of the SixOyNz films is given by the O2 / N2 / Ar gase
ratio at the t ion-plasma sputtering of a silicon target. 4. Dependences of the nanocrystals size, their surface
density and composition of the dielectric matrix on technological processes of ion-plasma sputtering and high-
temperature annealing parameters have been determined. 5. The basic mechanisms of electron transport and
charge accumulation in SiOx and SiO2(Si) films and multilayer structures based on them have been determined.
The main mechanism of electron transport through the nanocomposite SiO2(Si) film is hopping mechanism with
variable-length jump (Mott mechanism). The negative differential capacitance and dependences of the maximum
capacity of the MIS structure with SiO2(Si) film on the frequency of testing signal and linear voltage sweep speed
in case of the semiconductor surface accumulation have been revealed. The value of the MIS structure maximum
capacity increases with the decreasing of the testing signal frequency and increasing of the sweep speed of the
line voltage. 6. It has been established that obtained by ion-plasma sputtering SiO2(Si) film in MIS structures is an
effective medium for the accumulation of charge and can be used in nanocrystalline nonvolatile memory elements.

Immexc YIK: 537.311.322, 621.793: 536.53

Koau TeMaTHYHHUX PyOPHK: 29.19.31

KepiBHHKH po60TH

BiacHe IlIpizBue Im's I10-6aTBKOBI: €BTyx AHaTOIiii AHTOHOBMY
HaykoBH# CTyIiHb:

BueHe 3BaHHS:

InenTudikarop ORCID ID:

JoparkoBa indpopmamnist:



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

Ha3zBa HTII yKpaiHCBKOIO: PesysibTaTu HAyKOBUX AOCII/PKEHB 110 TeMi:"JJOCIiIpKeHHS Ta pO3PO6Ka iOHHO-
I171a3MOBUX TEXHOJIOTiN (POPMYyBaHHS KPEMHiIEBUX HAHOKOMIIO3UTIB ITPY BBEIEHHI JOMIIIOK CTUMYJIIOIOUUX [TPOLecu
camoopranizauii'. Eran 5. "Po3po6ka ioHHO-1171a3M0BOi TexHOoJ10rii (pOopMyBaHHS 6araTomapoBuX HAHOCTPYKTYP 3
HanepeJ, 33aHUM I0JIOKEHHSIM KPEMHIE€BUX HAHOKPUCTAJIIB Ta IX TapamMeTpaMu [J1sl IPUCTPOiB HAHOEJIEKTPOHIKU

Ta OINTOEJIEKTPOHIKA

Hassa HTII aHr1ifichbKOIO: 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 V. "Development of ion-plasma technology of multilayer nanostructures with predetermined
position of the silicon nanocrystals and their parameters for nanoelectronics and optoelectronics devices"

HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnu, yepe3s saki HTII He 6ysio cTBOpeHO:

OTpHuMmaHi pe3yJIbTaTH:

l'asmy3b 3aCTOCYBaHHS: BUpOGHUIITBO HAMIBIIPOBIIHIKOBUX IPUTIAZIB.
PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Orpumani npHUHIMIIOBO HOBI HAYKOBI [JaHi PO BIACTUBOCTI i TApaMeTPU HAHOKJIACTEPHUX

KOMIIO3UTiB HA OCHOBI KDEMHIIO 0CaP)KEHUX METOJOM i0OHHO-TIJIa3MOBOTO PO3NUJIEHHS
ConiaibHO-eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjs:
BrnpoBagskeHHs HTII: He snposamxkeHo
ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 2015p
3aKiHYeHHs eTamy:
Cno>kuBavi NpoAyKIii: CrioxuBadi €1€eKTPOHHOI IPOIYKLi
IlepcrieKTHBHI PUHKH: PuHKU BUPOGIB €1EKTPOHIKN YKpaiHu
XapakTep CriBpOoGIiTHHIITBA 3 iHBECTOPOM
IloTpiGHMI 0GCAT iHBECTHILiH, THC. TPH.: 10
IlpaBa, 0 HaJAIOThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasiBHiCTB Gi3Hec-myIaHy: Hi
TexHiKO-eKOHOMiYHe OOrpyHTYBaHHsI: Hi
IToTeH1iaIbHUI 00OCST IPOAA’KY, THC. TPH.: 10
OuikyBaHHI TepMiH OKYIHOCTi (POKiB): 5 pokis

HomaTKoBa iH(l)OpMauiﬂ: Bupo6HuiTBo po3pobsenoi npogykuiibaxkani cninbni HIJIKP
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