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1. VmockoHaneHHs TEXHOJIOTii BUTOTOBJIEHHSI KDEMHIEBUX COHSIYHUX €JIEMEHTIB [1J1s1 POOOTH MPU MiJIBUIIEHUX

PiBHSIX 30yIPKEHHS

2. Improving the technology of silicon solar cell manufacturing to work at increased levels of excitation

Pedepar:

1. Incepraliito IpUCBSYEHO AOCTiIKEHHIO 0COOIMBOCTEN POTIKaHHS NPOLECiB (POTOETEKTPUYHOTO IEPETBOPEHHS
eHeprii B KpeMHieBUX COHSIUHUX esnieMeHTax (CE) npu nifBuileHux piBHSX 30yIKEHHSI Ta PO3PO0JIeHHS Ha Lill
OCHOBI yJI0CKOHaJIEHOI TeXHOJI0Tii BUrotToBjeHHs1 KpeMHieBux CE Ta coHstyHux monyiB (CM), Npu3HayeHux 1j1st
po60TH NIpY KOHLIEHTPOBAaHOMY COHSIYHOMY BUITPOMIHIOBaHHi. B mucepraniliHiil poboTi y3araJbHEHO Pe3yIbTaTu
IIPOBEJIEHNX €KCIIEPUMEHTAJIbHUX i TEOPETUYHUX JOCIIiIKEHb IPOLECiB (POTOETIEKTPUYHOTO IEPETBOPEHHS €HEeprii
B BUCOKoedeKTUBHUX kKpeMHieBux CE KoMbiHOBaHOTro n1udy3iiiHO-1107b0BOr0 TUIY Ta reteponepexigHux (HIT) CE.
[TokaszaHo, o 1151 3a6€e31e4eHHs] BUCOKUX 3Ha4€Hb €(PEeKTUBHOCTI poTonepeTBopeHHs kpeMHieBux CE mpu
MiABUILEHNX PiBHSX 30yKEHHS, KPiM BUCOKHMX 3HaY€Hb I'eHepaliitHo-peKOMOiHAL[ITHUX, ONITUYHUX i

(doToeNEeKTPUYHUX [TapaMeTpiB, BaKJIMBUM € BUPiLlleHHS 3aBAaHb MiHiMi3allii IOC/iJOBHOTO OMOPY Ta 3MEHIIEHHS



BI/IMBY HarpiBaHHs CE BHacIimoOK po60TH NpU KOHIIEHTPOBAHUX [TOTOKAaX COHSTYHOTO BUIIPOMiHIOBAaHHS.
Po3pobieHo monudikoBaHMI TEXHOJIOTIYHUM MApUIPyT BUTOTOBJIEHHS KpemHieBUx CE nnudysiliHO-1107Ib0BOTrO THUILY,
ONTUMI30BaHUI1 17151 pOOOTHU B PEXKMMIi KOHLIEHTPOBAHUX [IOTOKIB COHSIYHOTO BUIIPOMIHIOBAaHHSI i3 CTyIIeHeM
KoHLeHTpauii 7o 100X, 3a 9KUM BUTOTOBJIEHO €KCIIEPMMEHTasIbHI 3pa3ku CE i BU3HAYEHO IX XapaKTePUCTUKY IIPU
nifgBUIIEHNX PiBHAX 30ymkeHHs. [Tokazano, mo Taki CE MaioTh MiHiMi30BaHUI ITOCTiIOBHUIA OTIip, 10 J03BOJIUIIO
OTPMMATHU BUCOKi 3HaYE€HH4 €KCIUIyaTalilHUX [IapaMeTPiB B Jlialla30Hi KOHLEHTPAaLill HATYPHOTO COHSYHOTO

BunpoMiHioBaHHg C = 1-150X.

2. The thesis is devoted to the study of the features of photoconversion processes in silicon solar cells (SC) at
increased levels of excitation and the development on this basis of an improved technology for manufacturing
silicon solar cells and solar modules (SM) intended for operation with concentrated solar radiation. The thesis
presents the results of experimental and theoretical studies of photoelectric energy conversion processes in high-
efficiency silicon SC of combined diffusion-field type and heterojunctions (HIT) SC. It is shown that in order to
ensure high photoconversion efficiency of silicon SC at elevated excitation levels, in addition to high generation-
recombination, optical and photoelectric parameters, it is important to solve the problem of minimizing the series
resistance and decreasing the heating of solar cells due to work with concentrated solar radiation. A modified
technological route for fabricating silicon diffusive-field type semiconductors was developed and optimized for
operation in the concentrated solar radiation regime with a degree of concentration up to 100X; using it
experimental SC samples were made and their characteristics at elevated excitation levels were investigated. It is
shown that such SC have a minimized series resistance, which allowed obtaining of the high values of operational
parameters in the range of concentrations C = 1-150X of full-scale solar radiation.
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