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In the epitaxial growth of GaN, due to the lack of lattice matched substrate. The epilayer can only be

grown on the SiC or sapphire, which has large lattice mismatch of 4% and 16% respectively. This value of

mismatch will introduce dislocation in the GaN film and degraded the quality. However, using optimized

buffer layer growth, dislocation density can be effectively reduced. For both substrates, high frequency, high

power microwave devices has been realized. The research now turned to epilayer structure engineering to

further improve the performance. Three approaches have been proposed, including insertion of AIN layer

between AlGaN/GaN, InGaN channel HEMT and InAIN schottky layer HEMT. These structures use

quantum wells to confine the electrons within 2DEG. Furthermore, higher sheet carrier concentration

compared to the standard AlGaN/GaN HEMT is possible because of the larger conduction band

discontinuity and stronger piezoelectric effect. Thus results in higher saturation current. This proposal uses

MOCVD to grow buffer GaN on sapphire, and MBE for sequential AlIGaN/AIN/GaN epitaxial layer growth.

Breakdown voltage and output power density will be optimized by process parameter and structure design.

A power HEMT with output power density of 6W/mm operating at 3GHz will be demonstrated.
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