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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6seHHs TexHOJI0rii OTPMMaHHS HAHOKPUCTAJIIYHUX IJTIBOK KPEMHiI0 Ha OCHOBi amop@Horo cmiasy Si-Sn-C Ta

METO/IiB KOHTPOJIIO p-N-TIEPEXOY i CTPYKTYpPHU.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of technology for production of nanocrystalline silicon films based on amorphous Si-Sn-C and
control methods and the pn-junction structure.

Pedepar yKpaiHCBKOIO:

Po3pobsieHa TeXHOJIOTiYHa cXxeMa HU3bKOTEMIIEPATyPHOIO CUHTE3y HAHOKPUCTaJIIYHUX IJ1iIBOK KPEMHIIO HA OCHOBI
aMop(pHUX CI1aBiB. 3aCTOCOBAHO METOJ], TEPMIUHOT0 BAKYyMHOTO HAIlWJIEHHS B [1IO0TOLi BUCOKOEHEPTreTUYHUX
€JIEKTPOHIB. 3alIPONIOHOBAHO MOZEJb CTPYKTYPU TOHKOILTIBKOBOTO (POTOEJIEKTPUYHOIO IEPETBOPIOBAYA HA OCHOBI
HAaHOKPHUCTAaJIIYHOI0 KpeMHito (nc-Si) 3 TPUBMMIPHUM PO3IIOiIOM IOTEHLiHUX 6ap'epiB. BukoHaHO aHai3
KiJIbKICHUX KPUTEPiiB KOHCTPYKTUBHO-TEXHOJIOTIYHUX [1apaMEeTPiB (JIeryBaHHS, IPO(iIo po3NoAiny, rpajieHTa
KOHIIEHTpallii JIeryio4oi JOMIIIKY, TIN6MHY JIeTyBaHHS, CIiBBiHOIIEHHS IO 06J1acTeil n i n+ - TUIIB
npoBigHocCTi). 1151 mocarHeHHs KoedilieHTy KopucHoi fii Bume 24 % HeoO0XigHO 326€31eYUTH BEJUYNHY
BOYIOBaHOT'O IIO3UTHBHOTrO 3apsny 6inbin 2,5:10-2 Kii/M2 , 1inbHICTh MOBEPXHEBUX CTaHIB HA MEXI 1ieJIeKTPUK -
HaniBnpoBigHUK MeHIe 1015 eB-1M-2, rnbuHy n+ - 0671acTi 6iybII 3 MKM. 3alIpOIIOHOBAH] i €KCIIEPUMEHTAJIBHO
nepeBipeHi TeXHOJIOTIUHI pexXXuMu (OpMyBaHHS HAHOKPUCTAJIIB y ITiBKax ?-Si:H. Metomom IY-cnekrpockomnii
BCTAHOBJIEHI TUIY 3B'S3KiB B OTpMMaHuX IiBkax Si-Sn-C, Si-O, Si-H, Si-H-N. CuHTe30BaHi 11y1iBKU
HaHOKPHMCTAJIIYHOTO KPEMHIIO Ha OCHOBI CIIJIaBiB. BCTaHOBJIEHO, 110 MiABUIIEHHS TEMIIEPATYPH MiAKIAIKU [IPU
HaHECEHHI IUIBOK CIIJIaBiB KDEMHIIO B Aianas3oHni 130-2807?C npuBoaUTh IO 3pOCTaHHA MPOBiZHOCTI. MakCcUMasbHy
(OTOUYT/IMBICTh y BUAMMOMY Jianas3oHi cekTpa (54 MA /n1M*B) MaloTh IJTiBKY Ha MifKIaKax MOHOKPUACTAJIIYHOTO
KPEMHIIO p-TUIly NIPOBiTHOCTI npu Temneparypi 180°C. I'eTepOCTPYKTypH MalOTh YiTKO BUPaXXEHi Ai01Hi
XapaKTEPUCTHUKY, MiJIBULIEH]I 3HAYEHHS HAIIPYTU XOJIOCTOrO X004y Y OTOreHepaTOPHOMY PEXKUMI i MaKCHMaJIbHY
YyTIUBOCTI [0 y/IbTPadioseToBoro onpoMiHeHHs Ha BoBXuHI xBuIi 350 HM. [IpoBeieHuii NOIMyK Ta ONTUMI3alis
TEXHOJIOTIYHUX PE>KUMIB CUHTE3Y IIJIIBOK METOJIOM PEaKTHBHOro BU-marHeTpoHHOro posnuseHHs. Po3pobiena
METOJIMKa MifBUILeHHSI (POTOUYTIMBOCTI HAHOKPUCTAJIIYHOIO KPEMHIIO I1pY OIIPOMiHEHHi HaMiBIIPOBiIAHUKOBUM
yabTpagdiosneToBum sazepom. IIposezeHi nocigkeHHs: GOTOEIEKTPUYHMX BIACTUBOCTEN J1ab0OPAaTOPHUX 3PA3KiB

reTEPOCTPYKTYP Ha OCHOBI KDEMHI€BUX IIiBOK.

Pedepar aHI1iliChKOIO:

The technological scheme of low-temperature synthesis of nanocrystalline silicon films from amorphous alloys.
Method used thermal vacuum deposition in a stream of high-energy electrons. A model of the thin-film
photovoltaic based nanocrystalline silicon (nc-Si) with three-dimensional distribution of potential barriers. The
analysis of the quantitative criteria of structural and technological parameters (doping profile distribution,
concentration gradient dopant, doping depth, the ratio of area of the region n and n+ - type conductivity). To
achieve efficiency ratio above 24% is necessary to ensure the value of the embedded positive charge over 2,5-10-2
Kn/m2, the density of surface states at the insulator - semiconductor least 1015 es-1m-2, the depth of the n+ -
region of more than 3 mkm. Proposed and experimentally proven technological modes of formation of
nanocrystals in the films of ?-Si:H. The method of IR spectroscopy established types of bonds in the films obtained
Si-Sn-C, Si-O, Si-H, Si-H-N. The synthesized nanocrystalline silicon films based alloys. Established that increasing
the substrate temperature during deposition of silicon alloy films ranging 130-2807?C leads to an increase in
conductivity. The maximum photosensitivity in the visible range of the spectrum (54 MA/1m*B) are films on
substrates of single-crystal silicon p-type conductivity at 180°C. Heterostructures with well-defined diode
characteristics, higher voltage value in fotoheneratornomu idling mode and maximum sensitivity to ultraviolet



radiation at a wavelength of 350 nm. Conducted search and optimization of mode synthesis films by reactive RF
magnetron sputtering. The method of increasing the photosensitivity of nanocrystalline silicon irradiated with
ultraviolet semiconductor laser. Past studies photovoltaic properties of laboratory specimens heterostructures on
silicon films.

Inpexc YIK: 621.37/.39:621.317; 621.37/.39.002.56; 621.37/.39.001.4; 621.37/.39:658.562;
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3p06ieHHS TEXHOJIOTIi OTPUMAHHS HAHOKPUCTAJIIYHKX TIJTiBOK KPEMHIIO Ha

OCHOBi amop@Horo crmasy Si-Sn-C Ta METO[IiB KOHTPOJIIO p-N-MIE€PEX0y i CTPYKTYpPHU.

Ha3zpa HTII auriiicbKo0: Development of technology for production of nanocrystalline silicon films based

on amorphous Si-Sn-C and control methods and the pn-junction structure.
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10.0

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pospo6ieni HOBI TvnM HAMIBIIPOBIHUKOBKX MaTepiasiiB Ha OCHOBI HAHOKPUCTAJIIYHUX [IiBOK
KPEMHII0 Ha OCHOBi aMOp(HUX CILIaBiB, SIKi MAIOTh Kpallli TEXHIYHi XapaKTE€PUCTUKU: BUCOKY (POTOUYTIIMBICTD Y
BUAMMOMY Ta yJIbTPadioseTOBOMY Jiana3oHax CIEeKTPa, CTAbiIbHICTb Ta pafialiliHy CTiliKicTb. BUKOHaHI
IOCJIiI)KeHHS YyTJIUMBOCTI OTpUMaHuX MaTtepiasis 1o YO BUIIPOMIHIOBaHHS Ta BUSIBJIEHO Psifl 0COOINBOCTEH, SIKi
II0OB's13aHi, 3 OJIHOTrO O60KY, 3 HAHOKPUCTAJIiYHOIO IPMPOAOI0 MaTepiay, a 3 iHIIOro 60Ky, 3 CTPYKTYPOIO
€HEPreTUYHUX PiBHIB JOMIIIKIB. MeTogoM [Y-CcrekTpocKomii BCTAaHOB/IEH] TUIIX 3B'43KiB B OTPMMAaHMX IJIiBKax Si-
Sn-C, Si-0O, Si-H, Si-H-N. EnincoMeTpryHi JOCIiI>)KEHHS TTOKa3aju, 0 3HaYEHHS [T0KA3HUKA [TepeIOMIIEHHS
3MiHIO€TbCS B Aianas3oni 3-1,5. MeToioM eJ1eKTpOHHO-TIPOMEHEBOr0 BUIApy 0YyJIM CUHTE30BaHi IJIiBKU
HaHOKPHMCTaJIIYHOTO KPEMHIIO Ha OCHOBI 3aJJaHUX CIJIaBiB. [IpoBeAeHMI MOLIYK Ta ONTUMI3aLlid TEXHOJIOTIYHUX
PEXUMIB CMHTE3Y IUIIBOK METOLOM PEAKTUBHOrO BU-MarHeTpoHHOTro po3nuiieHHs. JlocaigxeHi rnpouecu

HU3bKOTEMIIepaTypHOro CUHTe3y. Po3pobsieHa Ta eKcliepuMeHTallb
ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:
Bnyins HTII Ha moBKiJjis:
BnposagaskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 2 poku
3aKiHYeHHs eTaly:
Cno>kuBavi NpoAyKIii: BO "PagioBumipioBay”, BO "EJICI", TOB "TOPCAT"
IlepcrieKTHBHI pUHKH: CH]I
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAIOTHCS iHBECTOPY MiCJIsA 3aBEpPIIEHHSI POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeHniaJIbHUIH 00CAT IPOJAXKYy, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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