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How Much Will Gallium Oxide Power
Electronics Cost?
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(A) Modeled Ga,O4 wafer manufacturing cost as a function of the fabrication process step (inner circle) and cost type (outer
ring). The total cost is dominated by Ir material used in Ga,O4 crystal growth crucible.

(B) Modeled 6 in wafer costs comparison for Ga,0O5 and SiC wafers, and the Ga,O; cost reduction potential. The Ga,0, cost is
>3 X less compared to SiC and can be further reduced by better Ir crucible utilization and faster polishing and epitaxy processes.

It is clear that the biggest opportunity for Ga,O, wafer cost reduction would be using crystal growth crucible material other

than Iridium. Potential candidates known from sapphire (Al,O5) crystal growth would include Mo and W, which not only would be
less expensive but may also enable larger diameter crystal fabrication. If this is not technically feasible, increasing the lifetime of
the Ir crucible would also reduce the cost. As shown in Figure 3B, doubling the crucible life and increasing the ingot length from
1 m to 2 m would reduce the cost by 18%. Also, if the polish time/consumables could be halved and epitaxial layer could be
deposited twice as fast, an additional 13% in savings could be realized. The cumulative savings would result in a $195 cost of a
6-in device-ready Ga,O; wafer (5 X less expensive than SiC). 5
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An illustration of the growth interface between the crystal and the melt in VB crystal growth. When smaller-sized
bubbles are formed in the melt, they remain within it and finally incorporate into the crystal as line-shaped
defects showing elongation in the (010) direction due to strong growth rate anisotropy during the crystal growth.

American Physical Society (2016)

T. Taishi et al., ” Line-shaped defects in bulk B-Ga203 single crystals grown by the vertical Bridqgman method”, Jpn. J. Appl. Phys. 62, SF1025 (202:
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