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Abstract 

In this paper, the structure of shielded trench power MOSFET is designed and developed using 

Synopsis Silvaco Technology Computer Aided Design (TCAD) tools using high K dielectric 

materials and the results are compared with the other gate dielectric such as TiO2, Si3N4, Al2O3, 

SiO2. The shielded trench power metal–oxide–semiconductor field-effect transistor (MOSFET) 

is considered to be ideal power switches due to their high input impedance and fast switching 

speed. During the past few years a new generation of high power switches has emerged in the 

power semiconductor industries and start to become commercially available in the market. The 

use of Silicon Carbide (SiC) based device promises a significant role in the reduction of 

switching losses and permits for higher switching frequencies than the silicon device. This paper 

will mainly aim on model, simulate and analyse the structure of 4H-SiC shielded trench gate 

power MOSFET, the performance is analyzed from the IDS vs VGS curves. The electrical 

characteristic such as threshold voltage, breakdown voltage and electric field for the proposed 

device structure is investigated. As a result, shielded trench power MOSFET shows that it has 

lower threshold voltage and ON-resistance as well as higher breakdown voltage comparison to 

the conventional MOSFET, while the threshold voltage can be adjusted to be between 2 to 6 volt 

for gate voltage of  5 to 10 with proper choice of the device parameters. At the end of this final 

year project report, conclusion and recommendations are made to summarize up the overall 

project progress. 
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