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Generation of high-purity gallium oxide semiconductor crystals by studying the
formation mechanism of new source material species

Togashi, Rie

3,200,000
6a20 H20 B -Ga203
1000 B -Ga203
Ga
H20 Ga20 Ga20 H20
B -Ga203 1000 c
(-201) B -Ga203
Ga H20 Ga20 6a20
H20 Ga203 Ga203
1000 c (-201) B -Ga203

A new B -Ga203 growth system using Ga20 and H20 source gases was
investigated using thermodynamic analysis. It was revealed that high-rate growth of B -Ga203 using
Ga20 and H20 gases is considered to be possible above 1000 ° C. Furthermore, the driving force
largely depends on the value of the mole fraction of H2 in the carrier gas, and B -Ga203 can be
grown at higher growth temperature by reducing the value of the mole fraction of H2. Subsequently,
based on the theoretical results, the new growth system was constructed in which Ga20 gas was
selectively generated by supplying H20 gas over Ga metal in the source zone, and [ -Ga203 was grown
by the reaction between the Ga20 gas generated and the additionally supplied H20 gas in the growth
zone. Using the system, (B -Ga203 layers oriented in the (-201) plane have been successfully grown on

c-plane sapphire substrates above 1000 ° C under atmospheric pressure.
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Fig. 2 Equilibrium partial pressures of gaseous
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Fig. 4 Driving force for the growth of -
Ga;O3 (APga,0,) as a function of VI/III
ratio (VI/III = (P°Ga,0tP°H,0)/2P°Ga,0)-

Temperature (°C)
Fig. 3 Driving force for the growth of -
Ga;03 (APga,0,) as a function of growth
temperature for several values of F°.
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Fig. 6 Photographs of the f-Ga,Os layer grown on a sapphire (0001) substrate.
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