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ABSTRACT

The metal-oxide-semiconductor field-effect transistor(MOSFET) has undergone many changes in the last
decade in response to the constant demand for increased speed, decreased power, and increased packing
density. Therefore, it was interested in scaling theory, and full-band Monte Carlo device simulator has been
used to study the effects of device scaling on hot carriers in different MOSFET structures. MOSFET structures
investigated in this study include a conventional MOSFET with a single source/drain, implant a lightly-doped
drain(LDD) MOSFET, and a MOSFET built on an epitaxial layer(EPI) of a heavily-doped ground plane, and
those are analyzed using TCAD(Technology Computer Aided Design) for scaling and simulation. The scaling
has used a constant-voltage scaling method, and we have presented MOSFET’s characteristics such as I-V
characteristic, impact ionization, electric field and recognized usefulness of TCAD, providing a physical basis
for understanding how they relate to scaling.
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