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Objectives: The main objective is to analyze the short channel effects in metal-

ferroelectric-insulator-semiconductor (MFIS)-type negative capacitance FinFET 

and a comparison with negative capacitance MOSFET 

 

Research problem: 

The multigate FETs accompanied by a high-k/metal gate-stack have played a key 

role in controlling the short channel effects (SCEs) and the leakage current. 

The negative capacitance (NC) effect causes opposite trends in short channel effects 

like threshold voltage roll-up and negative DIBL. The NCFET enables effectively 

lowering of the power supply voltage of conventional metal oxide semiconductor 

field effect transistor (MOSFET). 

The negative capacitance effect leads to enhancement of drain current for small 

voltage operation.  

Research methodology: 

In this research I would like to analyze the short channel effects in metal-

ferroelectric-insulator-semiconductor (MFIS)-type negative capacitance FinFET 

(NC-FinFET) using 3-D technology computer-aided design (TCAD) simulations. 
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