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1. ToHKi N71iBKM HAHOKPUCTAIIYHOTO KPEMHIIO, JIETOBAaHi €BPOIiEM Ta iTpieM, 11711 ONTOEJIEKTPOHIKU

2. The nanocrystalline silicon thin films, doped with europium and yttrium, for optoelectronics

Pedepar:

1. PoboTa npucesueHa po3pooLii TEXHOJIOTii OTPUMAaHHS TOHKMX IJ1iBOK HAHOKPUCTAIIYHOTO KPEMHIIO, JIETOBAHOTO
€BPOIIieM Ta iTpieM, a TAKOX F€TEPOIEPEXOIB Ha IX OCHOBI [IJIS1 OIITOEJIEKTPOHIKU. ByJi0 IPOBENEHO MOEIIOBAHHS
BILJIMBY HAHOKPHCTAJIITIB Ta JOMIIIOK PifKO3eMeIbHUX METAJIiB Ha 30HHY Oy/I0BY Ta €J1eKTPOIPOBiTHICTh
Marepiaiy, a TaKoXX [TOKa3aHo iX BIUVIUB Ha (POTOUYT/IMBI XapaKTepUCTUKY (POTONPUIIMAYIB, 110 3a6€31eYnI0
TE€OPETUYHE MiATPYHTTS y MOIIYKY ONTUMAJIbHAX TEXHOJIOTIYHUX PEKMMIB. 32 JOIIOMOTOI0 CTPYKTYPHHUX Ta
XiMiYHMX METO/IB aHajli3y Marepiayy BCTAHOBJIEHO 3B'SI30K HAHOCTPYKTYPH Ta XiMIi4HOTO CKJIALy ILTiBOK 3
TEXHOJIOTIYHUMU I1apamMeTpaMuy CUHTe3y. B poboTi 6yJ10 BCTAaHOBJIEHO, 10 €JIeKTPOIPOBiAHICTb Ta POTOUYTIUBICTD
HAaHOKPHUCTAJIiYHUX KPEMHIi€BHUX IIJIIBOK 3pOCTA€ MU 36i/IbIIEHH] CTENIEeHi KPUCTAIiYHOCTI MaTepiay, B TOHM 4ac sIK
3pocTaHHs YO-4yTIMBOCTI CIOCTEPIiraeThCs IpY 3MEHILIEHH] PO3MipiB HAHOKPUCTAITiB. BCTaHOBIEHO 3pOCTaHHS

eJIeKTPOIpoBinHOCTi, poTo- Ta YP-uyTaMBOCTi KPEMHI€BOI IJIiBKY IIPY BBEJEHHI 10 ii Ck1any OMilIKiB



pinko3eMmenbHUX MeTasiB. TakoX B poOOTi JOCTiIKyBaBcs BILIMB goMimok P3M Ha BenmunHy ¢poTto-EPC
reTepPOIEePEXOiB Ha OCHOBI IJTIBOK HAHOKPUCTAJIIYHOTO KPEMHIIO. ByJI0 3alIpOIIOHOBAHO TEXHOJIOTIYHI pEXXUMU, B
gaxkux ¢porto- Ta YO-uyTausicTs poTopesuctopis i GpoTonionis, a TakoXX ePeKTUBHICTb Ta CTabiIbHICTD

q)OTOCJICKTpI/I‘{HI/IX HepeTBOpIOBa‘IiB Jocsra€ MakCnMaJibHMX 3HAYEHb.

2. Work is devoted to development of technology of nanocrystalline silicon thin films, doped with europium and
yttrium, and also heterojunction on their base for optoelectronics. The design of influence of nanocrystallites and
rare-earth dopants on band structure and material's electroconductivity was carried out, also it was shown their
influence on photosensitive characteristics of photoreceivers that provided the theoretical base in search of
suitable technological conditions. By means of structural and chemical methods of material's study it was found
relation of film's nanostructure and chemical composition with technological parameters. In the work it was found
that electroconductivity and photosensitivity of nanocrystalline silicon thin films increases with growth crystalline
fraction in material, while increase in UV-sensitivity is observed with decreasing of nanocrystallite size. It was
shown the increasing of electroconductivity, photo- and UV-sensitivity in silicon thin film under condition of rare-
earth metals incorporation. Also the influence of rare-earth dopants on photo-EMF of heterojunctions on the base
of nanocrystalline silicon thin films was studied in this work. It was proposed the technology, in which
photosensitivity and UV-sensitivity of photoresistors and photodiodes as well as effectiveness and stability of
photovoltaic converters reaches the maximum values.
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