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ABSTRACT 

Silicon carbide (SiC) is a semiconductor material with highly suitable properties for 

high-power, high-frequency, and high-temperature applications. One of the factors 

limiting the wide scale implementation of 4H-SiC MOS devices has been the poor 

quality of SiO2/4H-SiC interface. This research has sought to make tangible 

contributions towards process technology development and characterization of 4H-SiC 

MOS system for high-voltage/high-power applications using MOSFETs as test vehicles. 

Lateral MOSFETs were fabricated on (0001), (000-1) and (11-20) oriented 4H-SiC 

substrates using two different gate oxidation processes. The two different gate oxides 

used are the low temperature deposited oxide (LTO) and the PECVD deposited oxide 

with TEOS precursor (PTEOS), each followed by annealing in NO at 1175 ºC for 2 

hours. Large number of deep interface traps is observed for (000-1) sample irrespective 

of gate oxide process. The highest field-effect mobility of 57cm
2
/V.s was observed for 

the (11-20) sample with LTO oxide, while the field-effect mobility for (0001) and (000-

1) samples was measured in the range 15-20cm
2
/V.s.  

MOS-Gated Hall characterization was also done for these samples to determine the Hall 

mobility and inversion sheet carrier concentration independently. Hall data shows that 

(11-20) sample has the highest Hall mobility (~60cm
2
/V.s) but also highest charge 

trapping also near conduction band edge, while (000-1) MOSFETs show almost no 

carrier trapping near the conduction band edge. Superior mobility of (11-20) MOSFETs 

indicates that, despite higher charge trapping near conduction bad edge, they can be 

further improved if the interface state densities could be reduced.   

The effect of using graphite cap layer during implant activation anneal has also been 

examined. Interestingly, we have found that the interface trap density was higher for 

sample without graphite cap but it also shows higher mobility. The lower inversion 

electron mobility for the graphite cap sample could be due to increased surface 

roughness introduced from the graphite cap layer. 

 


