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The objective of this study is to realize the epitaxial crystal growth of
-phase gallium oxide (Ga203), which is attracting attention as a next-generation power
semiconductor, by the oxide vapor phase epitaxy (OVPE) method. The heteroepitaxial growth on c-plane
sapphire was attempted, and (-201) plane oriented 3 -phase gallium oxide crystal films were
obtained. Homoepitaxial growth on (001) and (010) plane bulk gallium oxide substrates was also
successfully achieved with the quality inherited. Chlorine impurities were below the detection
limit, showing the advantage of the OVPE method using Ga20 instead of GaCl as the raw material.
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Gaseous species over B-Ga,0,: GaH,, GaH,, GaH, Ga, GaOH, GaO, Ga,0, O,,

Equiliorium partial pressure <7,
Input partial pressure : P2, GaH,, GaH,, GaH, Ga, GaOH,

Gao, Ga,0, 0,, H,0, H,, IG

H,0, H,, IG

Source gas: Ga,0, H,0
Carrier gas: 1G, H, = ﬂﬂ =
=B-Ga203(sJ
Reactions: Conditions:
(1)Ga,0(g) + 2H,0(g) = B-Ga,04(s) + 2H,(g) Growth .
(2)Ga,0(g) + 3H,0(g) = 2GaH,(g) + 20,(g) 7 Srowihtemperature
(3)Ga,0(g) + 2H,0(g) = 2GaH,(g) + (312)0,(0) ~ Input pamval pressure of Ga,0 (Pos,,0)
(4)Ga,0(g) + H,0(g) = 2GaH(g) + O,(g) » Input partial pressure of H,0 (P%,0)
(5)Ga,0(g) = 2Ga(g) + (1/2)0,(g) > Input VI ratio
(6)Ga,0(g) + H,0(g) = 2GaOH(g) (P6ay0 * P1y0)/2P°6050
(7)Ga,0(g) = GaO(g) + Ga(g) » The mole fraction of H, in the carrier gas
(®)H,0(9) = Hy(g) * (1/2)04(q) Fo= PPy + Po)

The gaseous species are connected by the following chemical reactions:
» The equilibrium equations for reactions (1) - (8)
» The total pressure of the system is constant.
» The stoichiometric relationshipis Ga: 0 =2:3.
» The number of atoms of H and IG is an invariant formula.
The driving force for B-Ga,0, growth (AP .,0.)

AP 2,05 = 0.5 % APy = 0.5 X (2P2650 - (Poary*Poay*PoatPoatPoaoktPeaot2Psaz0))
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