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Tema gucepranii:
1. YoockoHaneHHs1 MiKpOMeTasyprilHOro NpoLecy OTPMMAaHHS JIETOBAHOTO (PYHKLIIOHAJIbHOTO MaTepialy Ha OCHOBI

KPEMHIIO 1711 a7IbTePHATUBHOI €HePreTUKU

2. Development of micrometallurgical process of alloyed functional material received on a base of silicon for
alternative power engineering

Pedepar:

1. lucepranist cnpsiMOBaHa Ha BCTAHOBJIEHHS 3aKOHOMIDHOCTEH [Iil TEXHOJIOTIYHUX (PaKTOPIB Ta TEIJIOBUX YMOB
(dhopMyBaHHS 3JIUTKIB KPEMHIIO B yMOBaX MiKpoMeTasypriilHoOro npotecy Ha IiJjBUIIeHHS Horo
HaMiBIPOBiIHUKOBUX XapaKTEPUCTUK. Y POOOTI BUKOHAHO aHaJli3 BITYM3HSIHO] i 3apyOiKHOI JiTepaTypu 10 BIJIUBY
Ha HaIMiBIPOBiJHNKOBI XapaKTEPUCTUKU 3JIMTKIB KDEMHIIO YMOB (POPMYBAHHS KPEMHIIO i JOMIIIOK, SIKi IEPEXOASTH B
3JIUTOK IpH Horo popmyBaHHi. Briepine BCTaHOBIEHNH BIJIMB MIBUAKOCTI OXOJIOIKYBaHHS 3JIUTKIB B IIpoLeci ix
(opMyBaHHS Ha MOro HalliBIIPOBiAHUKOBI XapaKTepPUCTUKU. BUKOHAHI JOCiI)KeHHS BIJIUBY JOMIIIOK KMCHIO i
BYIJIEL}O HA HaMIBIIPOBIIHMKOBI XapaKTEPUCTUKU 3JIMTKIB KDEMHIIO. BCTAHOBJIEHO B3a€MO3B 130K MK BMiCTOM
IIOMILIOK i BEJIMYMHOIO Yacy KUTT. [IoKkazaHa MOKJIMBICTb yIIPaBIliHHS BEJIMYMHOIO YacCy JKUTTA [IPY 3MiHi

KOHILIEHTpaLii JOMIIIOK KHUCHIO i Byriewo. Po3pobieHa TeXHOJIOTis i MpUCTpill A1 MpeLnsiliHOro JleryBaHHS



3JIATKIB KPEMHIIO B ITpoleci GOpMyBaHHS 37IMTKIB KpEMHII0. PO3po6s1eHa TeXHOJIOT S i IPUCTPiil JO3BOJISIOTH
VIPABJISITH KiJIBKICTIO JIerylo4yoi oMinku 60py B poueci popMyBaHHSI 37UTKIB i 3ab6e3nevyBaTy 3aiaHUi MUTOMUN
€JIEKTPUYHUI OIIip 3/IUTKiB. 3a pe3ysbTaTaMy NIPOBEJEHUX OCIiI>)KeHb OyJIU PO3pO0JIeHi i 3alpOIIOHOBAHI 17151
IIPOMUCJIOBOTO 3aCTOCYBAaHHS BIIOCKOHAJIEHI TEXHOJIOTII ITpouecy (pOpMyBaHHS 3JIMTKIB KPEMHIIO i3 301/IbIIEHHSIM

BUXOJly TOTOBOI MpOoAyKLii Ha 7...10 abc. % 1o napaMeTpy BeJIMYMHA Yacy KUTTSI HEPiBHOBAKHUX HOCIIB 3apsy.

2. The thesis is aimed at establishing regularity of technological factors and thermal conditions of silicon ingots
formation in micrometallurgical process to increasing of its semiconductor characteristics The analysis of
domestic and foreign literature on the effect for the semiconductor characteristics silicon ingots for the formation
conditions of silicon and impurities, which pass into the bar when it is formed, has been carried out. For the first
time the influence of rate cooling of the ingots in the process of their formation at its semiconductor
characteristics has been established. Investigations of the oxygen and carbon impurities effect on the
semiconductor characteristics of silicon ingots have been carried out. The relationship between the content of
impurities and the life time value has been determined. The possibility of the life time controlling when the
concentration of oxygen and carbon impurities changed has been shown. The technology and the device for ingot
precision doping of silicon ingots in the process of silicon ingots formation is developed. The developed
technology and the device allow to run by amount of an alloying impurity of boron in the process of ingots
formation allow to provide the fixed resistivity of ingots As a result of carried out experiments the advanced
technologies of the process of silicon ingots formation with output increasing of finished product at 7 ... 10 abs.%
in the parameter value of the lifetime of non-equilibrium carriers of a charge have been developed and offered for
industrial application.
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