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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19

Tema gucepranii:

1. HepiBHOBaXXHi HOCIi 3apsily B CTPYKTYypax MaKpPOIIOPUCTOTO KPEMHIIO.

2. Nonequilibrium charge carriers in macroporous silicon structures.

Pedepar:

1. luceprauis npucBs4YeHa HEPIBHOBAKHUM HOCISIM 3apsly Ta iX pO3IOLily B CTPYKTypaxX MaKpOIIOPUCTOTO
KPEMHiI0 Ha MOHOKPHUCTAJIiUHiN KpeMHieBill migxaaui. BctaHoBieHO, 1110 pY 30i/blI€HH] KOHLIEHTpaLlii Ta
006'eMHOi YaCTKU MaKpoIop e(peKTUBHA NIPOBIIHICTb CTPYKTYP MAaKPOIIOPUCTOrO KPEMHIIO 3MEHITYETbCSL.
AHaiTUYHO PO3paxoBaHO e(PEeKTUBHUM Yac KUTTS (POTOHOCIIB y CTPYKTypax MaKpOIIOPUCTOTO KPEMHIlo, 110
3aJIEXKUTD Bifl 4acy KUTTS (POTOHOCIIB B 06'eMHOMY MOHOKPUCTJIIYHOMY KPEMHII Ta Yyacy XUTTs! GOTOHOCIIB Ha
OBEPXHi Makponop. O6epHEHA BeIMYMHA Yacy JKUTTSI HEPIBHOBKHUX HOCIIB 3apsily Ha IOBEPXHi MaKpoOIop
3HAXOAUTHCS SIK OOYTOK MIBUAKOCTI TOBEPXHEBOi peKOMOiHaLlii Ha BifHOIIEHHSI I1JIOIi MaKPOIIOp A0 00'eMy
KpeMHieBoi MaTpulli. BusiByieHo, 1110 BifHOCHA (DOTOINPOBIIHICTh BUBHAYAETHCS PEKOMOIHAI[ITHUMU TTpOljecaMi Ha
[IOBEPXHI MaKpOIIOp i Jocsarae MakKCUMyMY TIPY BifiCTaHi MiXK KpagMu MakpoOIIOp, sIKa LOPIBHIOE TOBILIVHI IBOX LIapiB
[lorTki. Yac penakcauii pOTONPOBIZHOCTI CTPYKTYP MaKpOIIOPUCTOrO KPEMHIIO BU3HAYAETHCS 6ap'epHUM

MexaHi3MoM, a ii peslakcallis BinoyBaeThbCs 3a JorapudMiyHUM 3aKOHOM. Y CTPYKTypax MakpOIIOPHCTOr0 KPEMHIIO



OyJia BUMipsiHa (pOTOEPC Bifl' €MHOTO 3HAKY [JIs1 EHEpriil (POTOHIB, CyMipHUX 3 €HEPTi€l0 HEMPSIMOTO 30Ha-30HHOTO
nepexopny. BcranosyeHo, 1o 3MiHa 3HaKy poToepc Ha Bin'eMHuUl Bu3HaYaeThCs POTONEPEXOaMU Yepes
ITIOBEPXHEBi CTaHMU.

2. The thesis deals with nonequilibrium charge carriers and their distribution in macroporous silicon structures on
a silicon single-crystal substrate. It is established that the effective conduction of macroporous silicon structures
decreases as the concentration and volume fraction of macropores increase. The effect of reduction of the space
charge region width as the macropore diameter decreases is taken into account. The photocarrier effective
lifetime in macroporous silicon structures is calculated analytically. It depends on the photocarrier lifetimes in the
single-crystal silicon bulk and at the macropore surface. The reciprocal of nonequilibrium charge carrier lifetime
at the macropore surface is the product of surface recombination velocity by the ratio between the macropore
surface and silicon matrix volume. It is found that the photocarrier lifetime in silicon substrate decreases due to
recombination in the macroporous silicon layer. The relaxation time of the charge carrier mobility in the
macroporous silicon layer is almost three orders of magnitude bigger than that of photoconductivity. The
stationary distribution of the concentration of nonequilibrium charge carriers in the macroporous silicon
structure on single-crystal silicon substrate is calculated depending on the macroporous layer thickness and
surface recombination velocity. It is found that symmetry of distribution of nonequilibrium minority carriers in the
single-crystal silicon substrate is disturbed and carrier concentration decreases due to recombination of
photocarriers on the surface of macropores. It is found that the relative photoconductivity is determined by the
recombination processes at the macropore surface; it peaks at a distance between the macropore edges equal to
the thickness of two Schottky layers. The photoconductivity relaxation time in macroporous silicon structures is
determined by the barrier mechanism, and its relaxation obeys the logarithmic law. A negative photo-emf was
measured in macroporous silicon structures at photon energies comparable to the energy of indirect.
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