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Abstract:  Wide Bandgap GaN-based devices are capable of high voltage and high current 

operation, and feature high switching frequency that favors down-scaling of the 

indispensable passive components in switch-mode power converters. In addition, GaN 

maintains excellent semiconductor stability at high temperature and can operate at 

temperature much higher than allowed by the mainstream Si devices. This work focuses on 

utilizing and integrating the AlGaN/GaN HEMTs and rectifiers for analog and digital 

integrated circuits using a recently developed smart power IC platform. The demonstrated 

analog circuits include a high performance bootstrapped comparator, current mirror and 

voltage level shifter, and the DCFL digital functional blocks include NOR/NAND gates 

and Schmitt trigger. Their high temperature capability has already been verified as high as 

275 
o
C. 
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