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Electron Distribution in the GaAs— Al,Ga,_,As Quantum Well with the

Si 6—-doped Layer in a Non—central Position under the External Electric Field

HEY! Haz'e
(Jun Young Choi' and Sang Kook Chun'?

Abstract

The electric property in the GaAs/Al Ga,_,As quantum well with the Si d-doped layer in a

non-central position is studied through the effect of the electric field intensity on the electron
distribution. The finite difference method is used for the calculation of the subband energy level and
its wavefunction. In order to account for the change of the potential energy due to the charged

particles, the self consistent method is employed. As the Si d-doped layer becomes closer to the

heterojunction interface, the electrons less affected by Coulomb scattering are greatly increased under
the external electric field. Therefore, the high speed device is suggested due to the fact that the high
mobility electrons can be increased by positioning the Jd-doped layer in the quantum well and by

applying the electric field intensity.
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Table 1. Electric field dependence of the
probability density for the Si d-doped
layer with concentration Np = 5x10%
em”® in the GaAs-Al ,Gay,As quantum
well placed in various positions.

Position 64 A 32 A 16 A

F=0

1st subband 0.5772 0.5511 0.4945

2nd subband 0.1826 0.1660%«  0.2384*

3rd subband 0.0953+  0.1411 0.1165

4th subband 0.0681 0.0591+  0.0657~

F=40kVem !

1st subband 0.4406 0.3910+«  0.4743+

2nd subband 0.2734«  0.3415 0.2621

3rd subband 0.1212 0.0838« 0.1088+

4th subband 0.0765* 0.0876 0.0706
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