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Fig.1 Electron drift velocity for E 1 ¢ as a function of the
electric field in 6H-SiC at different temperatures
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Fig.2  Electron drift velocity as a function of the electric

field in 6H-SiC at 296 K
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field in 6H-SiC at 296 K
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Abstract Based on the new experiment result and an recent ab initio band structure calculation, the high-field
electron transport properties in 6H-SiC have been analyzed by an Ensemble Monte Carlo technique with an
nonparabolic band model. The result shows that the electron drift velocity deviates from the linear law at about 2.0
x10* V/em and saturates at 5.0 x 10° V/cm The impact ionization process has little effect on the high field
electron drift velocities when the applied electric fields are lower than 1.0 x 10° V/em. And the anisotropy of the
electron saturation velocities is very pronounced in 6H-SiC. At 296 K, the peak saturation velocities given by the
model are 6.0 x 10° ¢cm/s and 1.95 x 10" ¢cm/s for E || ¢ and E L ¢ respectively. At high electric fields, the
difference in electron mean energy for E 1 ¢ and E || ¢ is also very pronounced. The polar optical phonons scattering
is very important for electron energy relaxation times when the electron field is applied perpendicular to the ¢ axis.
Besides , the electron impact ionization rates for E || ¢ increases with temperatures when the electric field is kept
constant. The peak transient velocity for E 1 ¢ at high step electric field such as 1.0 x10° V/cm is 3.0 x 107 cm/
s. The response time is only in deep subpicoseconds.

Keywords 6H-SiC; Ensemble Monte Carlo study; Anisotropy ; Drift velocity; Mean energy; Electron impact

ionization rates
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