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Abstract

The impact ionization rate of the highly-doped AlGaAs/GaAs quantum well structure is calculated,
which is an important parameter to design the infrared detector APD and the novel neural device. In
conjunction with Ensemble Monte Carlo method and quantum mechanical treatment, we analyze the
effects of the parameters of quantum well structure on the impact ionization rate. Since the number
of the occupied subbands increases while the energy of the subbands decreases as the width of
quantum well increases, the impact ionization rate increases in the range of the small well width but
gradually the increament slows down and is finally saturated. Due to the effect of the energy of the
injected electrons into the quantum well and the tunneling through the barrier, the impact ionization
rate increases for the range of the small barrier width and decreases for the range of the large barrier

width. Thus, there exists a barrier width to maximize the impact ionzation rate for a

mole fraction x,

and the barrier width moves to the larger value as the mole fraction x increases. The impact ionization
rate is much more sensitive to the variation of the doping density than that of the other quantum well
parameters. We found that there is a limit of the doping density to confine the electrons in the quantum

well effectively.
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Fig. 1. The model of impact ionization between
the electrons within the quantum well and
the injected electrons.
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