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1. By yiIbTPa3ByKy Ha MPOLECH POCTY MOHOKPUCTAJIiB TBeporo po3urHy Ga0.03In0.97Sb 3 posnzasy i mapis
GaAs meTonom pinkodaszHoi emniTakcii

2. Influence of ultrasound on the growth process of Ga0.03In0.97Sb single crystals from melt and GaAs layers by
the liquid-phase epitaxy

Pedepar:

1. O6'eKT mOCHimpKEeHHs -~ TEXHOJIOTiYHi ITponecy pocty MoHoKpucTtaiiB Ga0.03In0.97Sb Ta enitakcianpHuX mapis
GaAs BUCOKOI SIKOCTi B YJIbTPa3ByKOBOMY IOJIi. MeTa JOCIIiIP)KEHHS - BU3HAYUTH YMOBU BUPOIIYBaHHS B
yJIbTPAa3BYKOBOMY I10J1i MOHOKpHcTaiB Ga0.03In0.97Sb, emniTakciaspHux mapiB GaAs BUCOKOi SIKOCTi. MeTonn
IOCJIIPKEHHS - €JIEKTPOHHO-30H0BUI MIKPOAHaJIi3, METOJ, XIMIYHOTO TPaBJIEHHS, OIITUYHA MIKPOCKOIIis 1
PEHTTeHOCTPYKTYPHUIA aHai3. TeopeTnyHi Ta MPaKTUYHi pe3y/IbTaTh, HOBU3HA - BCTAHOBJIEHO €(DEKT BILJIMBY
yJIbTPa3BYyKy i3 yacroramu Big 0,69 no 1,44 MI'y Ha pict MoHOKpucTasniB Ga0.03In0.97Sb, y pesysbTarti sIKOro B
KPUCTAJIax yCYBAIOThCS WAPH 3 NIEPioioM Oisiblie 14 MKM; YCTAaHOBJIEHO 3aKOHOMIPHOCTI 3MiHU €1eKTpOi3snuyHUIX
BJIaCTUBOCTEN Y MOHOKpUCTasax Ga0.03In0.97Sb, BupoueHux B ybTPa3ByKOBOMY IOJIi 11 6€3 BILJIMBY yJIbTPA3BYKY

Ha PO3IJIaB; BU3HAYEHO ONTUMAJIbHUI PeXUM Binnany MoHokpucTasuiB Ga0.03In0.97Sb, sxuit no3BoJisie 3anobirtu



YTBOPEHHIO TPilllMH AOBXUHOIO 6ibmie 0,1 MM y KpUCTasax; 3allpOIIOHOBAHO (i3sM4HY MOZEJIb, IO ONKCYE NPOLECH,
sKi BinOyBaloThCs B piakiil gaszi npu BupoinyBaHHi MoHOKpucTatiB Ga0.03In0.97Sb B yspTpa3ByKoBOMY I10Ji;
[I0Ka3aHo, 10 ePeKTUBHICTb BIIJIUBY yJIbTPa3ByKOBUX XBUJIb Ha IIpoLjeCc pocTy MoHOKpucTalis Ga0.03In0.97Sb
3HIDKYETBCS IIPU 30i7IbIIE€HHI TpajiieHTa TeMIIEPATypH B PidKil ¢asi i1 4aCTOTH 06EPTaHHSI KPUCTAJIa Ta HE 3aJIEXKUTD
Bif] 3MiHM BUCOTY MOJI€JIbHOI PiAMHU; BCTAHOBJIEHO BILJIMB YJILTPA3BYKOBOIO 11014 i3 4acToToo 3 MI'1 Ha
mopdosorito enitakcianbHux mapis GaAs, IKui 10J19ra€ B yCyHEeHHI MaKpOCTYIIeHiB Ha oBepXxHi mapis. CTyIiHb
VIPOBAJ)KEHHS - BUPOLIEHI MeTOOM H0XpaslbChbKOTO B YIIbTPa3ByKOBOMY I10J1i MOHOKpHUcTanu Ga0.03In0.97Sb
3aCTOCOBYIOTBCSI SIK MaTepiaJ [ BUTOTOBJIEHHS JAaT4MKiB X0y B 1abopartopii IHncTutyTy (pi3vku TBEpHoro Tina,
marepiasnio3HaBcTBa Ta TexHoJsorii HHI XOTI HAH Vkpainu, M. XapkiB, pe3ysbTaTty Aucepraliii 3aCTOCOBYIOTbCS
TaKOX B HaBYaJIbHOMY IIpOLieCi IPU BUBYEHH] KypciB "®i3nyHi BJaCTUBOCTI I METOIM NOCiIPKEHHS MaTepianiB” i
"Hosi marepianu" B CHY im. B. [lans, m. Jlyrancek. Cpepa BUKOPUCTaHHSI - TEXHOJIOTI ofep>kKaHHsI MaTepiais

€JIEKTPOHHOI TEXHIKMU.

2. The study object - the technological growth processes of Ga0.03In0.97Sb single crystals and epilayers GaAs high
quality in ultrasound field. The study purpose study - define the growth condition of Ga0.03In0.97Sb single
crystals and epilayers GaAs high quality in ultrasound field. The study methods - electron probe microanalysis,
method of the chemical etching, optical microscopy and X-raying. Theoretical and practical results, novelty - the
influence of the ultrasound at frequencies from 0,69 to 1,44 MHz on the Ga0.03In0.97Sb single crystals growth, as
a result which the growth striations with a period more than 14 um eliminate, was noted; the change dependence
of the electrophysical properties in Ga0.03In0.97Sb single crystals grown in ultrasound field and crystals pulled
without ultrasound was found; optimum annealing condition of Ga0.03In0.97Sb single crystals, which allows to
prevent formation the cracks with length more than 0,1 mm, was determined; the physical model of the effect
ultrasound mechanism on the growth process of Ga0.03In0.97Sb single crystals was proposed; it was shown that
effect of ultrasound on the growth process of Ga0.03In0.97Sb single crystals decreased as the vertical temperature
gradient and the copper rod rotation rate were increased and did not depend when the fluid depth was changed;
the effect of the ultrasonic field at a frequency of 3 MHz on the morphology of GaAs epilayers, which is consisted
in removing macrosteps on the layers surfaces, was observed. The Degree of inculcation - Ga0.03In0.97Sb single
crystals grown by Czochralski method in ultrasound field were used as material for production of Hall sensors in
laboratory of the Institute solid-state physics, material sciences and technology SNC KPTI NAS of Ukraine,
Kharkiv, the results of thesis were also applied in educational process at the study courses "Physical properties and
study methods of materials” and "New materials" in the V. Dal ENU, Lugansk. Field of application - technologies of
the materials obtain of electronic technique.
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