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Abstract 1 8 2 1 2 4

AlGaN/GaN structures constitute a new class of quasi two dimensional (2D) electron
systems in that a large population of electrons can be produced without doping as a result of
spontaneous and strain-induced polarization. It is expected that a strain-induced piezoelectric
polarizatidn may lead to an enhanced electron accumulation in the channel region of field
effect transistors. Optimum transistor design is ultimately based on a full understanding and
accurate modeling of the charge-carrier transport in the device. A two dimensional Monte
Carlo simulation has been used to provide a microscopic description of the steady state and
transient charge transport in strained Al ,Ga,,N/GaN heterojunction field effect
transistors(HFETs). The simulation provides information on the microscopic details of the
carrier behavior, including carrier velocity, kinetic energy and carrier density, as a function of
position in the device. The polarization effects are shown to not only increase the current
density, but also improve the electron transport by inducing a higher electron density close to
the positive charge sheet that occurs in the channel. Monte Carlo simulations has also been
carried out to investigate the high frequency performance of the devices. Detailed time-
dependent voltage signal analysis has been performed to test the device response and derive
the frequency bandwidth. Current gain cut-off frequencies of 60+10 GHz and 50+10 GHz

are predicted for the polarization and polarization-free devices respectively.





