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Abstract

The Boltzmann transport equation is the basic equation which can
be used to find the solution of transport problems for charge carriers
(electron, hole) in the semiconductor devices, the distribution function
can be obtained from the solution of this equation. the distribution
function is of considerable importance in the computation of the
properties of semiconductor devices, which used in the calculation of
average electron energy and the concentration of charge carrier and other
properties. In this study the semiclassical transport equation has been
solved in silicon using analytical/numerical method in equilibrium
condition in momentum space. The analytical expression requires to
express the distribution function as an expansion of Legendre polynomial,
by taking the first two terms of Legendre expansion and the effect of both
Acoustic intravalley and intervalley scattering as well as the non-
parabolic band structure to obtain the numerical solution of Boltzmann
equation, the finite difference method has been used to transform the
differential equation to system of difference equations which represented
by matrices. Different numerical system of different matrices size n X
n is used calculate the distribution function for each system, a comparison
between the results of each system has been examined taking into account
the accuracy and for different applied electric field started from the region

of low fields (less than or equal to 10 f—:l) up to high field region (greater

than 10 f—:l) at temperature (T=300K). also similar calculations has been

done to find the distribution function at temperature (T=300K) and
comparing the behavior of the distribution function at the high and low
electrical fields, The average electron energy and drift velocity and
mobility has been calculated at temperature (T=300K) for each matrix
system and for different electric fields from low to high field regions, the
comparison of the published results with the results obtained in this work
with (n = 2000) and with the numerical systems with size nXn
(n=1000,800,500,400,200,100). The result shows that the optimum
choose of matrix size n Xn is from n=500 to n=1000 and the time
consumed in running the computer program is considerably increased as
n>1000, the accuracy of the calculation is not change as n increased. The
electron average energy is not affected as the electric field is increased at
low field region, but it is increased exponentially as the electrical field is
increased in high electric field region, the electron drift velocity in
increased as the field is increased in the low electric field region and have
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