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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[111a3MOHHE 3axOIJIEHHS CBiTJIa JJ151 BACOKOE(PEKTUBHUX TOHKOIJIIBKOBUX COHSIYHUX €JIEMEHTIB

Ha3sBa po6oTH aHIJIilICbKOIO:

Plasmonic light trapping for highly efficient thin films solar cells

Pedepar yKpaiHCBKOIO:

3BiT nogaeTecs B ofHOMY ToMmi: 45 c., 10 puc, 1 tab., 67 mxxepesn. Kimouyosi cnosa: IOHHO-TTJIASMOBA
TEXHOJIOI'TA, HAHOKOMITO3UTHI TUIIBKY, OKCHIHI MATPHII, OITTHUYHI BJIACTHBOCTI, CTPYKTYPA TA
CKJIAZL, TUTABMOHIKA, TTIJTIBKU Al, TEXHOJIOTII, TEPMIYHI BIATIAJIA, ®OTOBOJIbTAIKA. O6€KT OCTiKEHHS —
ioHHO-TJ1a3MOBa TEXHOJIOTiS OTPUMAaHHSI HAHOKOMITO3UTHUX ILJIIBOK Ta TEXHOJIOTiSI OTPUMAaHHSI HaTOHKMX I1J1iBOK
aJoOMiHi0. MeTOI0 1aHOTO eTamny NPOEKTYy € po3podKa TeXHOIOTii pOpMyBaHHS 30arayeHUx KpeMHieM
HAaHOKOMITIO3UTHMUX ITiBOK SiOx(Si) Ta SixOyNz(Si) 3 HaHOKpUCTanamMu KpeMHilo i mpouecy ¢popmyBaHHS Al
HAaHOYACTUHOK HAa MNOBEPXHi KPEMHi€BOi MiIK/IaIUHKK. Y pe3yJbTaTi po60TU po3p06ieHO TEXHOJIOTII0 i0HHO-
TJ1a3MOBOTO OCaIKEHHS 30araueHux KpeMHieM HAHOKOMIO3UTHUX IIJTiBOK SiOx(Si), SiOxNy(Si) ta SiAlzOxNy(Si) 3
HaHOKPMCTaJIaMy KPEMHIIO Ta JOCIIIKEHO iX CTPYKTYPHI Ta ONTUYHI XapaKTEPUCTUKU. BCTaHOBIJIEHO, 11O I1J1iBKU
MAalOTh HM3bKE ITOTJIMHAHHS Ta 3HA4YHY IPO30picTh B YO-BUAMMOMY JianasoHi — 6;1vkHil [Y-0671acTi ciexTpy.
Atomu Al 3HaX0JsITbCS Y 3B'I13aHOMY CTaHi (YAaCTUHKU METaJly HE YTBOPIOIOThCS). PO3p06JI€HO TEXHOJIOTIIO
(opMyBaHHS HAITOHKUX ILJIIBOK Al Ta BCTAHOBJIEHO BILIMB TEPMIUHOTO Biiany Ha CTPYKTYpPy Ta ONTUYHI
BJIACTMBOCTI IJIiBOK. BcTaHOBIIEHO, 110 Micst TepMivyHOro Bifnasny miBka Al ctae nopuctoto. [1afiHHS ONTUYHOTO
IIPOITyCKaHHS B KOPOTKOXBUJIbOBIi1 00J1aCTi MOKe OyTH JOBrOXBUJIbOBUM IlJIEYEM JIOKAJI30BAHOI CMYTU
[IOBEPXHEBOTO IMJIA3MOHHOTO PE30HAHCY B HAHOYACTUHKAX aJIloMiHil0. Taka cTpiuka KOpUCHA OJ1s1
doToeneKTpUYHUX IPUCTPOIB IJ1s1 IOTIMHAHHS CBiTy1a B YP-niana3oni. BCcTaHOBIEHO MMOKpaIleHHs BiLOUBHO]
3patHocTi p-Si/Al /SiOX CTPYKTYp Y [LOBrOXBUJIbOBOMY Aiana3oHi 620...920 HM. OTpruMaHi pe3ysbTaTi MOXYTb OyTU
3aCTOCOBaHi 17151 GOpMyBaHHs CTPYKTypH p-Si/Al/SiOx Ha TUJIBHIN CTOPOHI IpYU BUTOTOBJIEHHI TOHKOILJIiBKOBUX

COHSIYHUX €JIEMEHTIB

Pedepar aHIJIiHCBKOIO:

The report is presented in one volume: 45 p., 10 figs, 1 table, 67 sources. Keywords: ION PLASMA TECHNOLOGY,
NANOCOMPOSITE FILMS, OXIDE MATRICES, OPTICAL PROPERTIES, STRUCTURE AND COMPOSITION,
PLASMONICS, Al FILMS, TECHNOLOGIES, THERMAL ANNEALS, PHOTOVOLTAICS. The object of research is the
ion-plasma technology of obtaining of the nanocomposite films and the technology of obtaining of the ultra-thin
aluminum films. The purpose of this stage of the project is to develop the technology of forming silicon-enriched
nanocomposite films SiOx(Si) and SixOyNz(Si) with silicon nanocrystals and the processes of forming Al
nanoparticles on the surface of the silicon substrate. As a result of this work, the ion-plasma deposition technology
of silicon-enriched nanocomposite films SiOx(Si), SiOxNy(Si) and SiAlzOxNy(Si) with silicon nanocrystals was
developed and their structural and optical characteristics were investigated. It was established that the films had
low absorption and significant transparency in the UV-visible range - near-IR spectral region. Al atoms are in the
bound state (metal particles are not formed). The technology of forming of the ultra-thin Al films was developed
and the effect of thermal annealing on the structure and optical properties of the films was established. It was
found that after thermal annealing, the Al film becomes porous. The drop in optical transmittance in the short-
wavelength region can be the long-wavelength shoulder of the localized surface plasmon resonance band in
aluminum nanoparticles. Such the band is useful for photovoltaics to absorb light in the UV range. The
improvement in the reflectivity of p-Si/Al /SiOx structures in the long-wave range of 620...920 nm has been
established. The obtained results can be applied to the formation of the p-Si/Al /SiOx structure on the back side in
the manufacture of thin film solar cells.
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