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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYOPHK: 53.41.37

Tema gucepranii:
1. TexHOJIOTiS OTPMMaHHS MIKPOKPHMCTAJIIB apCEHINY iHAiI0, CTIMKMX [0 Hii OIPOMIHEHHS BUCOKOEHEPTeTUYHNMU

€JIEKTPOHAMU.

2. Technology for obtaining indium arsenide microcrystals stable to the impact of high-energy electron irradiation.

Pedepar:

1. lucepTaliis nmpucBs4yeHa rnpobiaemMi po3pooKy MeTOIiB cTabinizauii eekTpodizsuyHuX mapaMmeTpiB
HaMiBIPOBiIHUKOBOrO Marepiasny InAs 3 METOIO PO3MINUPEHHS HOro (PyHKILIOHATIbHUX MOXKJIMBOCTEN Ta 006J1aCTi
3acTtocyBaHHs. OCHOBHA KOHILEMLIisl 6a3yeThCs HA OJleprKaHHI HAMiBIPOBiIHUKOBUX MiKPOKPHUCTAJliB apCeHiny iHiI0
3 33JJaHUM PiBHEM JIETYBaHH4, IIPU SIKOMY 3MiHa KOHLEHTPalii BiIbLHUX HOCIIB 3ap4Ay MifJ i€l OIPOMiHEHHS
BHCOKOEHEPTreTUYHUMH €JIEKTPOHAaMU OyZie MiHiMa/IbHOIO. Bliepiie nisixom MaTeMaTUYHOTO MOJEJII0BAaHHS
[TI0Ka3aHa MOJKJIMBICTb JIETYBaHHS MIKPOKPHMCTAJIIB apCEHINy iHAiI0 JOMILIKOIO 0JIOBAa B LIMPOKOMY Jiana3oHi
KOHLIEHTPaLiil IIPU OCaIKeHHi ix 3 ra3oBoi (asu B xnopupHii cucremi InAs - Sn - HCL. PeasnizoBaHa TexHOJIOTis
OTPUMAaHHS JIETOBAaHUX 0JIOBOM MIiKPOKPHUCTaJIiB apCEeHiy iHJIiI0 3 KOHIIEHTPalli€elo BiJIbHUX HOCIiB 3apsay Bif 51016
cM-3 1o 11019 cm-3. EkcrieprMeHTaNbHO BU3HAYEHUI ONITUMAJIbHUY PiBEHDb JIETYBaHHS MIKPOKPHUCTAJIIB apCEHINY
iHTiI0, P AKOMY 3MiHa KOHLIEHTpallii Bi/IbHMX HOCIIB 3apsAay [Py OIIPOMiHEHHI BUCOKOEHEPTreTUYHUMU

eJIEKTpOHAaMHU € MiHiManbHa. MikpokpucTanu InAs<Sn>, omepikaHi 0OCa>KEHHSIM 3 ra30B0i ¢a3u B XJIOPUIHIN



CI/ICTeMi, 3HAWIIIN IMMPAKTUYHE BUKOPUCTAHHSA B JATYNKaAX MAarHiTHOTO I10JISl XOJIiBCbKOTO TUITY [OJIA BI/IpiI_HeHHH

MAarHiTOBUMIipIOBaJIbHUX 337a4.

2. Thesis is devoted to the problem of development of methods for stabilization of electrophysical parameters of
semiconductor material InAs, aiming at increasing its functional capabilities and application field. Major concept is
based on obtaining semiconductor microcrystals of indium arsenide with given doping level, at which free charge
carrier concentration change under the impact of irradiation with high-energy electrons will be minimal. For the
first time the possibility of doping the indium arsenide microcrystals with stannum impurity in broad
concentration range during their vapour phase deposition in chloride system InAs-Sn-HCl has been demonstrated
by means of mathematical simulation. Technique of obtaining stannum doped indium arsenide microcrystals
having the free charge carrier concentration from 51016 cm-3 to 1-1019 cm-3 was realized. Optimal level of indium
arsenide microcrystals' doping, at which free charge carrier concentration change under irradiation with high-
energy electrons is minimal and for the case of electrons' energy being of the order of 13 MeV equals to 1018 cm-3,
has been experimentally determined. InAs<Sn> microcrystals obtained with the help of vapour phase deposition in
chloride system have found practical application in magnetic field sensors of Hall type for solving magnetic
measuring tasks. InAs<Sn> microcrystal-based magnetic field sensors are characterized by tiny dimensions, which
is important when they are used in magnetic measuring devices. Such magnetic field sensors were used for the
development and producing of magnetometric devices, such as differential magnetometer, developed on the order
from Scientific Research Laboratory for Materials of Solid-State Microelectronics of Drohobych Ivan Franko State
Pedagogical University, and magnetometric module for spacecrafts, produced on the order from Dnipropetrovsk
State Enterprise "Production Association Southern Machine-Building Plant".
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