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4H-SiC is a key SiC polytype as a promising semiconductor material for pulsed power technology due to its larger bandgap energy and higher electron mobility in comparison with 6H-SiC. Pulsed power requires high blocking voltage, high peak current, fast turn-on, and low forward drop simultaneously from SiC solid-state switches. However, poor oxide quality and oxide breakdown have limited the performance of present 4H-SiC MOSFETs, and the high breakdown field strength of SiC as high as ~3MV/cm has not been fully exploited. This work is to study high dielectric materials TiO2 and Al2O3 of Metal-Insulator-SiC (MIS) structures as gate dielectrics for SiC devices to address these issues. TiO2 and Al2O3 were chosen because of their high dielectric constants and bandgap energies as well as the acceptance of Ti and Al in most modern CMOS fabrication facilities. Nitridation technology has been widely used in Si device fabrication to improve the interface quality and prevent the formation of an interfacial layer of SiO2 by annealing Si in NO ambient. We have applied this technology to the interface between the insulator and the SiC of MIS structures for comparison. MIS capacitors (Fig.1) are fabricated to evaluate whether TiO2 and Al2O3 deposited by E-beam evaporation are truly potential as gate dielectrics in pulsed power SiC devices.
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Fig.1. Patterns of MIS capacitors taken by SEM.








