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Pedepar:

1. lana po60Ta NpuUCBsIYEHA TEOPETUYHOMY MOJEJIIOBAHHIO €(PEKTUBHOCTI (POTONIEPETBOPEHHS Ta CIIOPiJHEHUX
doroedeKTiB 151 BUNAKIB, KOJIX BifTIOBi-IHi Teopii BincyTHI, a0 BUKOHAHI B CIIPOIIEHOMY BapiaHTi, 3
aKLIeHTYBAaHHSM Ha aHasli3i po3MipHUX e(eKTiB, sKi NP [IbOMY BUHUKAIOTh. OCOBIMBOCTSIMU POOOTH € BpaxyBaHHS
CKJIa[IHOI CTPYKTYpU 00'€MHOT0 4acy >KATTS B 6a30Biil Ta eMiTEpHill 06J1aCTsX Ta AEeTali30BaHMUI PO3PaXyHOK
BEJINYMH IIBUIKOCTEN IOBEPXHEBOI PEKOMOiHAali, sIKa Bif0yBaeThCsl HAa (POHTAIBHIN Ta TWIIOBIN NoBepxHsx CE.
3oKkpema, Ipy BU3HAUYEHH] 06'eMHOTO0 4acy >KUTTS BPaxoBYyIOThCs pekombiHais lloki-Pina-Xosa, Mixk3oHHa
BUMPOMiHIOBasIbHA peKOMOiHallisl, eKCUTOHHA BUNIPOMiHIOBaJsIbHA i 6€3BUIIPOMiHIOBaIbHA pEKOMOiHAIllis Ta
MIXX30HHA O>xe-pekombiHalist. EeKTHUBHI IBHUIKOCTI IOBEPXHEBOI peKoMbiHalii Ha (PpOHTAIbHIN Ta TUIIOBIN
nosepxHsx CE po3paxoByIOTbCS CaMOY3rOJPKEHO 3 BPaxyBaHHIM peKoMbiHaljii 3a mexaHizmom Illokmni-Pina Ha

[IOBEPXHEBUX LI€HTPaX, BeJINYMH BUTMHIB 30H 67151 PpOHTAIbHOI Ta TUIOBUX IT0BEPXOHb CE, a TaKOX TakUx



IapaMeTpiB eMITEPHOI Ta KOJIEKTOPHOI 006JIACTEN SIK 4aC KUTTSI HECOCHOBHUX HOCIIB 3apsifly, PiBE€Hb JIETYBaHHS Ta
TOBILMHYU IIUX 0bJacTeil. BpaxoBaHO TyHebHUII MeXaHi3M cTpyMoripoxokeHHs y BAX kpemuieBux CE npu
HU3bKUX TEMIIEPATYPAX, 10 IO3BOJIMJIO OTPUMATH Y3IOJKEHHS 3 eKCIIepUMEHTOM. OTPUMAHO 3HAYEHHS
KoedilieHTy HeieanbHOCTI AJ151 KOPOTKUX MOPIBHSIHO 3 TOBXUHOIO nuy3ii kpemHieBux CE B 3a71€KHOCTI Bif, piBHS
iH'exuii Ipy BpaxyBaHHi JeKiJIbKOX MEXaHi3MiB B 6a30Biil 06J1aCTi. 3aIIpPOIIOHOBAHO HOBUI1 METOJ, PO3PAXyHKY
napameTpiB CE 3 TUJI0BOIO MeTasti3allielo Ta TPOBeIeHO MOPiBHIHHS e(PeKTUBHOCTI (OTONEepeTBOPEHHS B HUX 3
eeKTUBHICTIO (poTonepeTBopeHHs B cTaHnapTHUX CE. Po3BuHyTO aHaniTuuHy Teopito poronepersopeHHs B CE Ha
OCHOBi aMOP(HOTO TifpOreHi30BaHOr0 KPEMHIIO, SIKa BPaXOBYE OCOOJIMBOCTI €JIEKTPO(PI3MIHUX Ta ONTUYHUAX
IIPOLIECiB, 1110 NPOTIKAITh B IbOMY MaTepiasi. TeopeTuyHo mpoaHaizoBaHo 0cobauBocTi potoneperBopenHs B CE
3 KBAHTOBMMMU SIMAMU HA OCHOBI IIPSIMO30HHMX Ta HENPSIMO30HHUX HAIIiBIIPOBIAHUKIB. 3 BUKOPUCTAHHSM IIPOrpaMu
SimWindows 4ncesibHO po3paxoBaHa e(eKTUBHICTb poTonepeTBopeHHs B CE 3KBaHTOBMMU SIMAaMM Ha OCHOBI

cuctemu GaAs - InGaAs 11pyu HEKOHLEHTOBAaHOMY Ta KOHLIEHTPOBAaHOMY COHAYHOMY BU-TIPOMIHIOBAHHI.

2. This paper covers theoretical modeling of the efficiency of photoconversion and related effects in cases of
absence or simplified versions of proper theories. The analysis of dimensional effects is emphasized. The specific
features of this paper are the consideration of base region and emitter region carrier lifetime complex structure
and surface recombination on frontal and rear surfaces detailed calculation. Specifically Shockley-Read
recombination, band-to-band radiative recombination, exitonic radiative and non-radiative recombination and
band-to-band Auger recombination are considered in the bulk lifetime calculation. Effective surface
recombination velocities on frontal and rear surfaces are calculated self-ajointed considering Shockley-Read
recombination on surface centers, band bending values near frontal and rear surfaces and such emitter and
collector regions parameters as minority carriers lifetime, doping level and thicknesses of these regions. Tunnel
current consideration in Si solar cells(SCs) current-voltage characteristic at low temperature allows agreement
with experimental data. The value of ideality coefficient for short comparative to diffusion length Si SCs depending
on injection level is achieved considering different base region recombination mechanisms. The new method for
rear-metallization SC parameters calculation suggested. Photoconversion efficiency of such SCs compared with
conventional SCs efficiency. Hydrogenated amorphous Si SCs analytical theory is developed considering features
of electrophysics and optics of this material. Direct- and indirect-band quantum well SCs photoconversion
features are analyzed theoretically. GaAs - InGaAs quantum well SCs photocon-version efficiencies for
concentrated and non-concentrated illumination are calculated numerically using SimWindows program.
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