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ABSTRACT

The impact ionization(Ll.) is necessary to analyze carrier transport properties under the influence of high
electric field. The full band E-k relation and Fermi’s golden rule are used for the calculation of impact
ionization rate. We have investigated the temperature- and field-dependent impact ionization coefficient for
silicon using full band Monte Carlo simulation.

The impact ionization coefficients calculated by our impact ionization model are agreed with experimental
data at 300K. We know that impact ionization coefficients and electron energies are decreasing along
increasing temperature due to increase of phonon scattering, especially by emission. The logarithm of impact
ionization coefficients are fitted to linear function for temperature and field. The residuals of linear function
are within the error bound of 5%. We know logarithmic impact ionization coefficients are linearly dependent
on temperature and field.
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E (eV) = 0.319E-0.424 at TIK
= 0.318E—0.417 at 200K
= 0.323E—10.420 at 300K
= 0.319E—0.404 at 400K
= 0.320E—-0.399 at 500K
= 0.321E—0.393 at 600K
= 0.320E—-0.381 af 700K
= (0.321E-0.376 at 800K (5)
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