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ABSTRACT

As device dimensions are fastly scaled down, impact ionization(LL) events are very important to analyze
hot carrier transport in high energy region, and the exact model of impact ionization is demanded on device
simulation. We calculate full band model by empirical pseudopotential method and the impact ionization rate
is derived from modified Keldysh formula.

We calculate impact ionization coefficients by full band Monte Carlo simulator to investigate temperature-
and field-dependent characteristics of impact ionization for GaAs. Resultly impact ionization coefficients are in
good agreement with experimental values at 300K. We know energy is increasing along increasing the field,
while energy is decreasing along increasing the temperature since the phonon scattering rates for emission
mode are very high at high temperature. The logarithmic fitting function of impact ionization coefficients s
described as a second orders function for temperature and field.

The residuals of the logarithmic fitting function are mostly within 5%. We know, therefore, logarithm of
impact ionization coefficients has quadratic dependence on temperature and field, and we can save time of
calculating the temperature- and field-dependent impact jonization coefficients.
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