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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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Tema gucepranii:

1. JlazepHe MiKpO- HAaHOCTPYKTYPYBAaHHS Ta JIETYBAHHS IIPUIIOBEPXHEBUX 1IAPIB HAMIBIIPOBiJHUKOBUX MaTEPialiB.
2. Laser micro-nanostructuring and doping of near-surface layers of semiconductor materials.

Pedepar:

1. Incepraujiiina po60Ta IpucBsYeHa po3pooLii TeXHOJIOTi MiKpO- HAHOCTPYKTYPYBaHHSI HalliBIIPOBiJHUKOBUX
Marepiais i GOpMyBaHHSI TOHKMX JIETOBAaHUX IIAPiB y HAMIBIIPOBIAHMKAX il Ji€l0 J1a3€pHOT0 BUIIPOMiHIOBAHHS.

EKcriepyMeHTasIbHO JOCIIiIKEHa MOKJIIUBICTD MIKPO- HAHOCTPYKTYPYBaHHS MOHOKPHUCTaJIIYHOTO KPEMHIIO 3a

IIOTIOMOTOI0 TPhOX TUIIIB Jla3epiB — pybiHOBOro, Heogumosoro i CO2 naszepa. [TokazaHo, 1o 11aBaeHHs Si pu

IOPOroBUX 3HAYEHHAX eHeprﬁ JIa3€PHOTO BI/IHpOMiHIOBaHHH Mae JIOKaJIbHUM XapaKTep, a ¢>opMa BHKPHCTaHiSOBaHI/IX

IIPOILJIABIB 3aJIEXKUTH Bifi KpUCTasnorpadidyHoi opieHTauii 3paskiB. Ofiep>kaHo NOBEPXHEBI EPIOJNYHI CTPYKTYPHU 3
po3MipamMy B HAHOMETPOBOMY iara3oHi, 1[0 MO>KHA BUKOPUCTOBYBATH [J1s1 MiJBUILIEHHS €(PEKTUBHOCTI

(oToeneKTpuYHUX NepeTBOPIOBAYiB COHSYHOI eHeprii. ExcriepuMeHTanbHO JOCTiIKeHa MOXKIIUBICTD

TBep0(paA3HOTro JIeryBaHHS i GOPMYBaHHS y HaMiBIIPOBiAHMKAX CyOMIKPOHHMX JIETOBAaHUX IIAPIB Mif, Ai€l0 MOTY>KHUX

JlazepHUX imnysbciB. [IpoaHasnizoBaHi i 06rpyHTOBaHi ONITUMaJbHI YMOBH JIa3€PHOI Aii. JloclimpKeHi OCHOBHI
esniekTpodi3nyHi mapaMeTpu p-n rnepexoiB i oMiyHUX KOHTAKTIB B Si, GaAs, InP, InGaAsP, InGaAs, chbopmoBaHux



METOJIOM JIa3epHOi nudy3ii Jomimku 3 mwiiBku Jiiratypu. Oco6uBi nepeBaru ja3epHi MeTony o6po6oKy MaTepiasiB
MaloTh IpU GOPMYBaHHI P-N [IEPEXOIiB i OM{UHMX KOHTAKTIB HAa OCHOBI JIETKO AUCOLI0I0YMX MaTepiais i
GaraTomapoBux CTPYKTyp. [Ipu BinnoBinHOMY BU6OPI CKIay TBEPAUX PO3UMHIB 1110 METOJIUKY MOKHA €(PEKTUBHO
BMKOPHMCTOBYBATY [IPY BUTOTOBJIEHH] (POTOYYTIIMBUX CTPYKTYP B €JIEMEHTAX MiKpO- HAHOEJIEKTPOHIKY 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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