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Fig. I Band structure of wurtzite ZnO
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Table 1 Parameters of wurtzite ZnO
a/nm 0. 325
¢/nm 0.5207
€0 8.5
€= 4.0
T TE p/(g + em™ ) 5. 676
I/ (em +s™ ") 2.7X10°
PR G Y eV 34.7
LAl A TS/ (eV + em™ ) 1% 10°
W67 gk eV 0.073
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Fig. 3 Electron average drift velocity as a function of

electric field at various temperatures
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Fig. 6  Average drift velocity as a function of dis-

tance at various electric fields
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Theoretical Study of Electron Transport in ZnO
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Abstract: T he full band Monte Carlo method is used to explore steady-state electron transport and transient electron transport
in ZnO. For the steady-state electron transport, the velocity-field characteristics, average energy-field characteristics and elec—
tron distributions in energy are presented. An important feature of the velocityfield characteristics is a differential negative re—
sistance effect in steady state electron drift velocity. For the transient electron transport, velocity—distance characteristics and
transit time-distance characteristics are reported. In velocity—distance characteristics, the effect of velocity overshoot is found.

Relaxation time of electron transfer from lower valleys to higher valleys causes the overshoot effect.
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