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1. TIpouecu HOTOENEKTPUIHOTO IEPETBOPEHHS €HEPTil B KPEMHIEBUX 6araTOMmapOBUX CTPYKTypax 3 Audys3iitHO-

MOJILOBUMMU 6ap'epamul.

2. The processes of photovoltaic energy conversion in silicon multilayer structures with a diffusion-field barriers.

Pedepar:

1. Incepraliito IpUCBSIYEHO BUPIIIEHHIO CKJIaHOI KOMIJIEKCHOI HAYKOBOI TPO6JIEMU - PO3PO0JIEHHIO HAYKOBUX
3acaji CTBOPEHHS BUCOKOe(DEKTUBHUX COHSTYHUX esieMeHTiB (CE) i constunux 6aTtapeii (CB) Ha oCHOBI
OaraTouapoBUX CTPYKTYP 3 KOMOIHOBaHUMM 11 Y3ilHO-T107IbOBUMU 6ap'epaMmu. B poboTi y3arasibHeHi pe3yibTaTtu
KOMIIJIEKCHUX €KCIIEPUMEHTAJIbHUX i TEOPETUYHUX JIOCIIiI)KEHb MIPOLeCiB (POTOEIEKTPUYHOTO IEPETBOPEHHS
€Heprii B KpeMHi€BUX 0araTolapoOBUX CTPYKTypax 3 KOMOIHOBaHMMU IU(PY3ifHO-TIOJILOBUMU 6ap'epamu.
Po3rnsiHyTi 0C067IMBOCTI ITpOTiKaHHS IIpoLeciB reHepauii, pekomb6iHalii i 36MpaHHs HepiBHOBaKHUX HOCIIB 3apsay B
KPEMHi€BUX CTPYKTypax 3 IPUIIOBEPXHEBUMHU AUPY3iiHO-TI0JIbOBUMU Oap'epamMu Ha OCHOBI MOHO- i
IOJIIKPUCTAIiYHOTO KpeMHilo. [IpoaHanizoBaHi pekombiHaliliHi IpoLecy B KpEMHiIEBUX CTPYKTYpax 3 IPOCTOPOBO-
HEOJTHOPITHUM PO3IOAiNIOM PEKOMOIHALIMHNX LIEHTPiB. 3anporoHoBaHa ¢izuyHa mozenb CE i Bukonane

KOMIT'IOTEPHE MO/IeJII0BaHHS IPOLieciB POTOENEeKTPUYHOTO [IEPETBOPEHHS €Heprii. PO3risiHyTi eKCUTOHHI edeKTH B



KpPUCTaJTiYHOMY KPEMHIii i 10Ka3aHo, 1[0 BHACIIOK €KCUTOHHOI 6€3BUITPOMiHIOBAIbHOI peKOMOiHaLIil 32 MeXaHi3MOM
Oxxe yepe3s ruboki piBHI epeKTUBHICTh (GOTONEPETBOPEHHS 3MEHIIYeThCs Ha 5-10%. 3anporIoHOBaHMIT HOBUI
niAxin no aHasizy MexaHi3aMiB BIIJIMBY IIOBEPXHEBOI peKOMOiHaLlil Ha ITpoliec 30MpaHHsI HEPiBHOBAXXKHUX HOCIiB
3apsay B KpeMHieBUX (POTOUYTIMBUX CTPYKTYPax 3 AUQy3iiiHO-1101bOBUME 6ap'epaMu. EKcriepruMeHTaIbHO
II0Ka3aHo, 10 Npu (POPMYBaHHI aKTUBHUX N+ - 00J1aCTEN B KpEMHIi p-Tuly uuisixom tepmonudysii pocdopy mae
Miclie eeKT "camoreTepyBaHHs", KOJIU 00'eM KPEMHI€BOI MiIKIaAMHKYA OYNIIAETHCS Bifl reHepaliiiHo-
peKoMOiHaLiTHUX KOMILJIEKCIB, OTHOYACHO 3 IOTipIIE€HHSIM PEKOMOiHALIMHYX [TapaMeTPiB N+-06J1aCTi BHACTILOK ii
3a0pyIHEHHS FeTepOBaHMMHU 3 00'eMy MBUIKOAUPYHAYIOUMME JoMilKkamu i fedexkramu. [TokasaHo, mo
copMoOBaHi B OJHAKOBUX YMOBAX LIapU TEPMiYHO BUPOIIEHOIO ABOOKUCY KPEMHIIO Ha IJIOCKUX i TEKCTYPOBAaHUX
IiZISIHKaX MTOBEPXHi KPEMHIIO CYTTEBO BiZIpi3HAIOTHCS NOMIIIKOBAM CKJIAIOM i MIKPOCTPYKTYPOIO IIEPEXiAHOTO Wapy.
3anponoHosaHi ¢isnyHi npuHUunu creopeHHs CE nudysiliHo-nosapoBoro tumy. Po3po6ieni 6a3osi KoHcTpyKuii CE
Ha OCHOBI KpEMHi€BUX IVIACTHH N- i P-TUITy IPOBiAHOCTI 3 Koe@ilieHTOM KOpUCHOI Iii 7o 20% (AM1,5). KitouoBi
cJ10Ba: GOTOEJIEKTpUYHE IIePETBOPEHHSI eHePrii, KpeMHiil, 6araTomapoBi CTPYKTypH, Ludy3iliHO-1101b0Bi 6ap'epH,

TEKCTYPYBaHHS, PEKOMOiHaILifl.

2. Dissertation is devoted to solving the complex scientific problem - development of scientific principles creation
of high efficiency solar cells (SC) and solar battery (SB) based upon multilayer structures with combined diffusion-
field barriers. The thesis summarize the results of complex experimental and theoretical studies of photoelectric
energy conversion processes in silicon multilayer structures with combined diffusion-field barriers. Is discussed
the features of generation and recombination processes and collection of nonequilibrium charge carriers in silicon
structures with surface diffusion-field barriers based on mono and polycrystalline silicon. Recombination
processes in silicon structures with spatially nonuniform distribution of recombination centres is analyzed. The
physical model of the SC is proposed and a computer simulation of photoelectric energy conversion is carried out.
Are discussed exciton effects in crystalline silicon and their influence on the processes of photoelectric energy
conversion. A new approach to analyze the mechanisms of influence of surface recombination on the process of
collecting non-equilibrium charge carriers in silicon photosensitive structures with diffusion-field barriers is
proposed. Experimentally shown that at formation of active n+ - regions in p-type silicon by means thermal
diffusion of phosphorus occurs the effect of selfgettering, when the volume of silicon substrate is purified from
generation-recombination complexes, while the deterioration of recombination parameters of n+-region occurs
due to its contamination gettered fast diffused amount of impurities and defects. Is shown that formed at the same
conditions silicon dioxide layers thermally grown on flat and textured surface of silicon significantly differ by
impurity composition and microstructure of the transitional layer. Are proposed the physical principles of
diffusion-field type SC creation. SC basic design is developed based on silicon wafers n- and p- conductivity type
with a efficiency 20% (AM], 5). Keywords: photovoltaic energy conversion, silicon, multilayer structures, diffusion-

field barriers, texturing, recombination.
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