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Abstract

Discretization method and numerical calculations of Wigner function to introduce the influence of

spatially varying effective mass as well as to reduce the errors involved in the conventional

discretization model are presented. Using this new discrete model, the transient responses of

resonant-tunneling-diode are analyzed.
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Fig. 1. Comparison between the I-V charac-
teristics calculated by the UDS and SDS
methods with constant and spatially var-
ying effective masses. Starred(*) numbers
show peak-to-valley ratios. @ SDS
calculation with spatially varying effective
mass, @ SDS calculation with constant
effective mass m'=0067Tmy, @ UDS
calculation with spatially varying effective
mass, @ SDS calculation with constant
effective mass m =0.067mo.
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(a) The transient response of RTD when
the bias is suddenly changed from the peak
bias to valley bias using the discrete model
in Ref. 2. (b) The transient response of
RTD when the bias is suddenly changed
from the peak bias to valley bias using the
discrete model in Ref 4. (c) The transient
response of RTD when the bias is suddenly
changed from the peak bias to valley hias
using the new discrete model in this paper.
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(a) The transient response of RTD when
the bias is suddenly changed from the peak
bias to valley bias using the discrete model
in Ref. 2. (b) The transient response of
RTD when the bias is suddenly changed
from the peak bias to valley bias using the
discrete model in Ref. 4. (c) The transient
response of RTD when the bias is suddenly
changed from the peak bias to valley bias
using the new discrete model in this paper.
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