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Study on GaN-based vertical transistors using ScAIMgO4 substrates
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GaN HEMT heterostructures are grown on cleaved ScAIMgO4 (SCAM) substrates.
By using small off-cut SCAM, HEMT structures with flat surface comparable to those grown on
conventional sapphire substrates are confirmed. As a part of the GaN HEMT process, neutral beam
etching is applied to the GaN material systems for the first time. By means of this advanced
etching, significant reduction of current collapse in GaN HEMTs are observed. The cleavin? of thin
SCAM layers off from bulk SCAM substrates is also a key technology to achieve GaN vertica
transistors. It has been confirmed that thick GaN layers are automatically cleaved off from SCAM
substrates during cooling down after growth by means of the stain induced by thermal expansion.
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