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ABSTRACT

The exact model of impact ionization events in which has influence on device efficiency, is to be necessary
element for device simulation. Recently, a modified Keldysh formula with two set of power exponent of 7.8
and 56 is used to simulate carrier transport. This model is, however, not suitable as impact ionization model
in low energy range since this ignore direction dependent properties of impact ionization. The impact
ionization rate is highly anisotropic at low energy, while it becomes isotropic at higher energy range. Note
that impact ionization events frequently occur in high energy range. For calculating impact ionization rate, we
use full energy band structure derived from Fermi's golden rule and empirical pseudopotential method. We
compare with calculated and experimental value, and investigate direction dependent conduction energy band
structure along the direction of <100>, <110> and <111>. We know that the threshold energy of impact
ionization is anisotropic and impact ionization rate is very deviated from modified Keldish formula, in

relatively low energy range.
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