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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. MozenoBanHs GOTONEPETBOPIOIOUNX F€TEPOCTPYKTYP HA OCHOBI aMOP(PHOTr0 Ta MOHOKPUCTAJIIYHOTO KPEMHIIO

2. Simulation of photo converting heterostructures based on amorphous and monocrystal silicon

Pedepar:

1. MeTa - BUB4EHHS (POTOEJIEKTPUYHUX XapPAKTEPUCTUK (POTONEPETBOPIOIOYOI CTPYKTYpPY HA OCHOBI T€TEPOCTPYKTYP
amoppHuii-MoHOKpucTasniyHuil KpemHil ('AMK), 36inbieHHs e(peKTUBHOCTI Npoliecis (pOTONEepeTBOPEHHS B Hill B
KOMILJIEKCi 3 IPUMHATHMMY TEXHOJIOTIYHUMU BUTPATaMM Ha BUPOOHULTBO. O0'eKT - (isnuHi IpoLecu
dororenepariii i mepeHeceHHs 3apsay y GporonepeTBoproodnx cTpykrypax AMK. Metonu mociimpKeHs -
MarHeTpOHHOI'O HalWJIeHHs IJIiBOK, JOCiI)KeHHSI BUCOKOTeMIIepaTypHOI IIPOBiIHOCTI KpeMHieBUX pOO0OYMX LIapiB,
MeTtoq, IY ciekTpocKorii, ONTUYHI i €71eKTPOHHO- MIKPOCKOIIIYHI METOAM 7151 aHai3y AedEeKTiB Ha TOBEPXHi
CTPYKTYP 3 BUKOPMCTAHHSIM KOMII'IOTEPHUX CUCTEM. Pe3ybTaTy - po3p0o06JIeHO YUCEIbHO-aHAITUYHY MOJEJb
IIPOLIECY NIEPEHECEHHS] HOCIIB Y HalliBIPOBIJHUKOBUX CTPYKTypax Ha ocHOBi TAMK 3 ypaxyBaHHSIM IIiJIbHOCTi CTaHiB
y WiJIMHI pyXJIMBOCTI riffporeHizoBaHoro amop@gHoOro KpeMHito. Po3po6sieHo nakeT Iporpam MoJie/II0BaHHS
aMOp(pHUX HaNiBIPOBIIHUKOBUX CTPYKTYP, SIKAY J03BOJISIE€ B KIHETUYHOMY HAOIVDKEHHI IPOBOAUTY PO3PAXyHKHU
XapaKTEPUCTUK aMOPPHUX (POTONEPETBOPIOIOYUX CTPYKTYP i CTPYKTYp Ha ocHOBI TAMK. OTprMaHO 3a71€XXHOCT]

MiX KoedilieHTOM (POTOETIEKTPUYHOTO TEPETBOPEHHS i TeOMETPUYHUMU MapaMeTpaMu aMmophHIX



TOHKOILJIIBKOBUX CTPYKTYP i BUBHAUEHO ONTUMAJIbHE 3HAaYE€HHS TOBIIMHY IJIiBKY, 32 KOi OCATA€ThCsl MaKCUMaJbHe
doToenekTpuyHe NepeTBOPeHHs. BIIpoBai>keHo - y HaBYaJIbHOMY Kypci "Matepianu MiKpoesieKTPOHIKY Ta METOAU
ix mocaimkens" XHYPE. I'any3b BUKOPUCTaHHS - pO3po0OKa MartepiasiiB [J1s CTBOPEHHS COHSYHUX

(oTonepeTBopIOBayiB eHeprii

2. The aim - investigation into photoelectric characteristics of photo converting structures based on amorphous
silicon monocrystal heterostructures (ASMH), increase in the structure efficiency complete with reasonable
technological expenditures for production. Object - physical processes of photogeneration and charge transfer in
photo converting ASMH structures. Methods - magnetron film deposition, investigation of high-temperature
conductivity of silicon working layers, IR spectroscopy method, optical and electron-microscopical methods to
analyze defects on the structure surface using computer systems. Results - a new numerical-analytical model of
the process of carrier transfer in ASMH-based semiconductor structures has been developed taking into account
density of states in the mobility slit of the hydrogenised amorphous silicon. The program package for simulation of
amorphous semiconductor structures has been developed, making it possible to carry out with kinetic
approximation computation of characteristics of amorphous photo converting structures and ASMH-based
structures. As a result of these investigations, the relationships between photovoltaic conversion coefficient and
design parameters of amorphous thin-film structures were obtained, and the optimal film thickness was
determined to achieve the maximum photovoltaic conversion. Implementation - in training course "Materials for
Microelectronics and Methods of Their Investigation" at KHNURE. Application - photo converters production
process
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