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1. JlasepHe MiKpO- HAaHOCTPYKTYPYBaHHS Ta JIETYBaHHS [IPUIIOBEPXHEBUX IIAPiB HAIMIBIPOBIAHUKOBUX MaTepialiB.

2. Laser micro-nanostructuring and doping of near-surface layers of semiconductor materials.

Pedepar:

1. Incepranifina po60Ta IpUCBIY€HA PO3pOOLLi TEXHOJIOTii MiKPO- HAHOCTPYKTYPYBAaHHSI HalliBIIPOBiZHUKOBUX
Marepiasis i GOpMyBaHHS TOHKMX JIETOBAHUX IIAPIB Y HAMiBIIPOBiHMKAX Mif, i€l0 Ja3€PHOTO BUIIPOMiHIOBAaHHSL.
ExkcriepyMeHTasIbHO [OCIIiIKEHa MOKIIMBICTD MiKpO- HAHOCTPYKTYPYBaHHS MOHOKPHCTaJIIYHOTO KPEMHIIO 32
IOTIOMOTOI0 TPHOX THIIIB JIa3epiB — pybiHOBOro, HeogumMoBoro i CO2 naszepa. [TokasaHo, o M1aBaeHHs Si pu
IIOPOTOBUX 3HAUEHHSX €Heprii JJa3epHOTr0 BUIIPOMiHIOBAaHHS Mae JIOKAJIbHUI XapakTep, a popMa 3aKpUCTali30BaHUX
IIPOILJIABiB 3aJIEKUTH Bi KpuctasiorpadiyHoi opieHTanii 3paskiB. OpepskaHo OBEPXHEBi IEPiOfNYHI CTPYKTYPU 3
pO3MipaMy B HAHOMETPOBOMY [1ialla3oHi, 1110 MO>KHAa BUKOPUCTOBYBATHU [1J151 ITiBULLIEHHS €(PEeKTUBHOCTI

(poTOENEKTPUYHUX NIEPETBOPIOBAYIB COHSYHOI eHeprii. EKcriepuMeHTanbHO JOCTiIKeHa MOXKIIUBICTD



TBEPI0()A3HOrO JIETYBaHHS i GOPMYBaHHS y HaMiBIIPOBiAHMKAX CyOMIKPOHHMX JIETOBAHUX IAPIB Mif, Ni€l0 MOTY>KHUX
Jla3epHUX iMnysibciB. [IpoaHasnizoBaHi i 06rpyHTOBaHI ONITUMaJIbHI YMOBH J1a3epHOi Aii. JlocaimKeHi 0CHOBHI
esniekTpodi3nyHi mapaMeTpu p-n repexoiiB i oMiyHUX KOHTAKTIB B Si, GaAs, InP, InGaAsP, InGaAs, cbopmoBaHUx
METO0M JlazepHoi nudysii JoMilIKu 3 MIIiBKU JliraTypu. OCo6/MBi IepeBary Jla3epHi METOIU 00pOOKU MaTepiaiB
MaioTh Ipu GOPMYBaHHI P-N [IEPEXOIiB i OMiUHMX KOHTAKTiB HA OCHOBI JIETKO AUCOLiI0I0YMX MaTepiaiB i
GaraTouapoBux CTPyKTyp. [Ipu BinnoBinHOMY BU6GOPI CKIay TBEPAUX PO3UMHIB 1110 METOJIUKY MOKHA €(PEKTUBHO
BMKOPHCTOBYBATY [IPY BUTOTOBJIEHH] POTOUYYTIMBUX CTPYKTYP B €JIEMEHTAX MiKpO- HAHO€JIEKTPOHIKY i

OIITOEJIEKTPOHIKU.

2. The thesis studies the development of micro-nanostructuring of semiconductor materials and formation of
ultrathin doped layers in semiconductors under the action of laser radiation. The possibility of micro-
nanostructuring of monocrystalline silicon has been experimentally investigated using three types of lasers - ruby,
neodymium and CO2 laser. It is shown that the melting of Si at threshold values of the energy of laser radiation has
alocal character and the shape of crystallized melts depends on the crystallographic orientation of the samples.
Surface periodic structures with nanometer dimensions range are obtained. That can be used to create effective
photovoltaic converters of solar energy. The possibility of solid-phase doping and formation in semiconductors of
submicron doped layers under the action of powerful lasers pulses are experimentally examied. A p-n junction
formed by means of laser stimulated diffusion of dopants into semiconductors (Si, GaAs, InP, InGaAsP, InGaAs)
were investigated. SIMS and AES spectroscopy methods were used to measure the depth profiles of the
incorporated impurities: B into Si, Zn into GaAs and InP. The volt-capacity method using an electrochemical
profilometer was used for the charge carrier concentration distribution in the doped layer. Spectroscopy
investigation have shown that during solid phase diffusion locally doped regions exactly reproduce the shape and
size of the windows in the dielectrics. The concentration profiles of charge carrier distribution in the doped layers
clearly show the specific processes of dopant diffusion and evaporation at laser solid-phase doping of
semiconductors. The comparative analysis of parameters of formed semiconductor structure shows that the
procedure of laser solid-phase doping can stand the comparison with technology of implantation and conventional
diffusion technology. Since the laser solid-phase doping ensures also a high degree of reproducibility of p-n
junction parameters, it can be effectively used for electronic devices fabrication.
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