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Abstract

Transport properties of 2DEG at AlGaAs/GaAs interface such as average electron energy, flight
distance, each valley occupancy ratio, average electron velocity for various fields are investigated by
MONTE-CARLO method. As the electric field increases, more electrons transit drastically from
(000) valley to (100) upper valley. This phenomenon shows the nonstationary effect such as
velocity overshoot. The duration of the transient decreases from about 1.4 psec for electric field
E = 7KV/cm to about 0.7 psec for 12KV/cm. The average electron velocity during transient
transport in 2DEG is about 8 times the steady-state velocity for E = 12KV/cm at room temperature.

In comparison with bulk GaAs the peak velocity in the 2DEG is higher than that in even pure
bulk GaAs at electric field E = 7 KV/cm. On the basis of the fact that the electrons in the 2DEG
have larger peak velocity and shorter transient time of velocity than those in the bulk GaAs, it is
suggested that the device with 2DEG may obtain higher mobility than that with bulk GaAs.
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