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Pedepar:

1. Incepraliio NpUCBsIYEHO PO3pOOLi HOBOrO METOAY BUPOLLYBaHHS 3 piinHHOI (pasu. I 1bOoro, NpOBeeHO aHai3
METO/IiB BUPOILYBAaHHS 3 PiIMHHOI a3y, Ha OCHOBI SIKOTO CPOPMYJIbOBAHI OCHOBHI BUMOTH [1J11 HOBOTO METOLY.
Po3pobseHuit HOBUIT MeTOJ, BUPOLILYBaHHS 3 pinuHHOI (asy, sKuil OTpUMaB Ha3By CKaHylo4a pifuHHOda3Ha
enitakcis. B qucepraniiiziil po60oTi 3alIpOIIOHOBAHO i ONIMCAHO METOJMKY BUPOIYBaHHS €MiTaKCiiHMX IapiB HOBUM
MeTozoM. [1o6y10BaHO MaTEMATUYHY MOJIeJb Ta pO3p06JeHa KOMITIOTEpHA IIPOrpaMa po3paxyHKy TEXHOJIOTIYHUX
PE>KMMIB OTPUMAHHS €MiTaKCiHHUX apiB HOBUM METOJIOM 3 YpaxyBaHHSIM: HalIPYK€Hb, HEPiBHOMIPHOTO
PO3TiKaHHS CTPYMy B POCTOBOMY Karlisisipi, egekty IlenbpThbe, [PKOyieBa HarpiBaHHsl, eJIeKTpoMirpatlii, Kyta
3MOYYBaHHS PO3YMHOM-PO3IIJIABOM IiIKJIA[IKY, @ TAKOXK Pi3HMX YMOB TEIJIOBiIBEI€HHS BiJl TUJILHOI i (PPOHTAJIbHO]
CTOPOHM MiAKIaIKA. PO3p06JIEHO Ta BUTOTOBJIEHO YCTAHOBKY [1JIs1 CKaHYIOUOi piinHHO(A3HOI eniTakcii. 3a

pe3yJbTaTaMy MOJIEJIIOBAHHS BU3HAYEHI ONITUMAJIbHI TApaMETPH i pEXKUMMHU €KCIIEPUMEEHTIB. 714 MiITBepAKEHHS



IpaLe3faTHOCTi HOBOTO METOy, PO3PO0JIEHOI i BUTOTOBJIEHOI €KCIIEPUMEHTAIbHOI YCTAHOBKY 10 HbOTO Ta
3aIIPOIIOHOBAHOI MaTeMaTUYHOI MOiesTi 6yJI0 IPOBeeHO eKCIIEPUMEHTH 3 BUPOLLYBaHHS reTepoeniTakCiiHuX
1apiB i HaHECEHHS KOHTAKTHOI CiTKU. A came. Bupomenuii enitakciviaui map Ge Ha nigknanui GaAs 3 Ga-Ge
PO34YMHY-PO3IUIABY, TOBLUIMHOIO 12.6 MKM B yMOBaX rpaflieHTa TEMIIEPATYPU. BUPOIlLEH] CyLibHi 110 TOBEPXHi
retepoenitakciiii mapu Ge Ha nigxnagkax GaP ta GaAs B yMOBax HaZIBUAKICHOTO BUPOLIYBaHHSA, HA [IOYaTKOBOMY
eTarli pocty, npu 4aci kpucrasnizanii 1 ¢ Ta 20 c. HaHeceHo koHTakTHUE map Al /SnAl Ha nosepxHi Si nsactuHyu 3 Al-
Sn po34KMHY-PO3IIABY, KPi3b MACKY i3 By3bKMMU IIIJIMHAMHY, 10 Ma€ MUTOMUI KOHTAaKTHUM omip 7.2-10 4 OmocM2. 3a
noroMorolo emnirakcii wapy Ge Ha nigknagkax GaP ta GaAs migxoM NOPiBHAHHAM PO3PaxXyHKOBOI i
€KCIIEPUMEHTAJIbHOI TOBIIMHU FE€TEPOENITaKCIMHOrO mapy NiATBEPIKEHA KOPEKTHICTb 3alIPONIOHOBAHUX MOZEEeN

TEeIJIO- Ta Macolepenayi 4yl MeTOy CKaHY4oi pifHHO(Aa3HOi eniTakcii.

2. The thesis is devoted to development of a new method of liquid phase growth. For this purpose the analysis of
liquid phase growth methods was carried out to ground basic requirements for the new method. The method
developed was named "scanning liquid phase epitaxy". The technique of epitaxial layers growing by new method
was proposed and described in the thesis manuscript. The mathematical modeling was carried out as well as the
computer program was developed for calculation of technological modes of epitaxial layer obtaining by the new
method taking into account: stress, inhomogeneous current spreading in the growth capillary, Peltier effect, Joule
heating, electromigration, wetting angle between a solution-melt and a substrate, different conditions of the heat
removal from the front and rear sides of the substrate. The apparatus for scanning liquid phase epitaxy was
designed and built. According to the modelling results the optimal parameters and regimes of experiments were
determined. To confirm the efficiency of the new method, as well as the experimental apparatus for it and the
mathematical modelling results, the experiments on heteroepitaxial layers growing and contact grid deposition
were carried out. Ge epitaxial layer with thickness 12.6 um was grown on GaAs substrate from Ga-Ge solution-melt
in the temperature gradient. Ge continuous heteroepitaxial layers were grown on GaP and GaAs substrates in
conditions of ultrafast deposition at the initial growth stage and crystallization times 1 s and 20 s. Al/SnAl contact
layer was deposited on Si wafer from Al-Sn solution-melt through the mask with narrow slits. Its contact resistivity
made 7.2°10-4 Omecm?2. The validity of heat and mass transfer modelling in the method of scanning liquid phase
epitaxy was confirmed by the comparison between the calculated heteroepitaxial layer thickness and the one
obtained experimentally in the process of Ga epitaxy on GaP and GaAs substrates.
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