Ir PIEMAISIJUMU GALLIJA OKSIDA APREKINI NO PIRMAJIEM PRINCIPIEM.

Aleksandrs Zacinskis, Aleksandrs Platonenko, Dmitrijs Bocarovs,
Anatolijs Popovs, Sergejs Piskunovs, Juris Purans

Latvijas Universitates Cietvielu fizikas institiits

Pedgja laika gallija oksids (Ga20z3) ir pieversis lielu uzmanibu pateicoties arkartigi
daudzsolosajam elektroniskajam ipasibam augstas jaudas elektronika. Ta, ka gallija oksids ir
pusvaditajs ar plaso aizliegto zonu un augstu termisko un kimisko stabilitati, to potenciali var
izmantot ultravioleta (UV) optoelektronika, lauktranzistoros, Sotkija diodés un citas
clektroniskajas ierices. Viena no izplatitakajam GazOs kristalu audz&Sanas metodém
ir Cohralska metode, kura gallija oksida pulveri izkausé iridija (Ir) tigeli. Rezultata ar
Cohralska metodi izaudzétie GaO3 kristali parasti satur iridija piemaistjumus. Saja p&tijuma
més paveicam Ir dopantu elektronisko 1pasibu Ga>O3 korunda-tipa (o) un monoklinu (B) fazes
aprékinus no pirmajiem principiem, kas tika veikti, izmantojot CRYSTAL17 programmu un
atomu orbitalu linearas kombinacijas (LCAO) metodi.

Lai modelétu Ir piemaisijumus gallija oksida, tika izmantots hibridais apmainas-
korelacijas HSE06 funkcionalis un supersinu pieeja. Saja pétijuma tika aprekinati elektroniska
strukttira, Ir atomu ieklausanas energija un strukturalas ipasibas. legiitie rezultati lauj mums
labak izprast Ir dop&Sanas ietekmi uz Ga2O3 un izmantot to iesp&jamajos pielietojumos.
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Recently, gallium oxide (Ga03) has brought a lot of attention for its extremely
promising electronic properties for high-power electronics. Being a wide-bandgap
semiconductor with high thermal and chemical stability, gallium oxide has potential
applications in ultraviolet (UV) optoelectronics, field-effect transistors, Schottky barrier
diodes, and other electronic devices. One of the most common methods of growing bulk Ga,03
crystals is Czochralski (CZ) method, in which gallium oxide powder is melted in an iridium
(Ir) crucible. As a result, CZ-grown Ga,0Os crystals typically contain Iridium impurities. In this
study, we present ab initio calculations of electronic properties of Ir incorporations in
corundum (o) and monoclinic (B) phases of Ga>03 performed using CRYSTALL7 code using
Linear Combination of Atomic Orbitals (LCAQO) method.

Hybrid exchange—correlation functional HSEO06 and supercell approach were used to
simulate Ir impurities in gallium oxide. The electronic structure, incorporation energies of Ir
atoms and structural properties were calculated in framework of this study. Obtained results
allow us to understand the effect of Ir doping in Ga>Os deeper and utilize it in possible
applications.
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