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Abstract:  

Catalyst-free growth of InAs quantum dots (QDs) with different size and density was 

undertaken by metal organic chemical vapor deposition technique to investigate its capability 

on charge storage in GaAs metal-oxide-semiconductor (MOS) based non-volatile flash 

memory application. The QDs were grown both on p-type GaAs (100) substrates and high-

k ZrO2 dielectric layer, the later was deposited onto ultrathin GaP layer passivated GaAs 

substrates. QDs were grown on GaAs substrates under normal atmospheric pressure at 380 – 

450 ˚C. The QDs were found to be round shaped, single crystalline and well distributed. To 

demonstrate the efficacy of QDs as charge storing nodes and the effect of QD size on charge 

storage behavior, GaAs MOS based memory devices with structure Al/ZrO2/InAs 

QDs/ZrO2/(GaP)GaAs were fabricated. Leakage current characteristics in different GaAs 

MOS devices, viz. GaP passivated, unpassivated, and QDs enabled devices is analyzed. In 

another study, fabrication of graphene based flexible solar cells and strain sensors are 

reported. 
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