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Abstract: In this paper, the current density expression and the unit area conductance for one-dimensional multi-barrier
structure in the presence of a constant electric field were derived. For a selected range of parameters of semiconductor
materials (GaAs/Ga,Al;_4As), through the numerical calculation the characteristics of unit area conductance versus the
applied voltage to the structure was studied. This paper also studied how the characteristics of the conductance-voltage
changes with the temperature and the width of the barrier.
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Figure 1. (a) Multi-barrier structure; (b) Multi-barrier structure in an external electric field. Ec,, Ecr are the bottom of the conduction band
on the left side and on the right side, Eq, Ecg are the Fermi energy on the left side and on the right side
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Figure 2. (a) Transmission coefficient as a function of incident electron energy for an unbiased two-barrier structure; (b) Natural log of the
unit area conductance vs the applied voltage at T =0 K for the double-barrier structure. The effective mass m/, = 0.067m, , m; = 0.1085m_, the
barrier width a = 2 nm, the well width b =5 nm, the barrier height v, = 0.5 ev ,the Fermi energy E, =0.005 ev
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Figure 3. Natural log of the unit area conductance vs the applied voltage at different temperatures for the double-barrier structure. The
effective mass m;, = 0.067m, , m; = 0.1085m, , the barrier width a = 2 nm, the well width b =5 nm, the barrier height v, = 0.5 ev, the Fermi
energy E, =0.005ev
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Figure 4. Natural log of the unit area conductance vs the applied voltage at T > 0 K and the different barrier width for the double-barrier
structure. The barrier width a =1 nm, 2 nm, 3 nm, 4 nm, 5 nm, the effective mass m, = 0.067m, , m; = 0.1085m, , the well width b =5 nm, the

barrier height v, =0.5ev, the Fermienergy E, =0.005 ev
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