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A Proposal of Switching Devices Utilizing Interference effects of Electron Waves

Asuo AISIMA*

ABSTRACT

A new switching device utilizing the quantum interference effects is proposed.

AlGaAs—GaAs superlattice exhibits strong quantum interference effects due to quantum

mechanical reflection at respective conduction band potential step. In AlGaAs—GaAs

layered structures,

the pass band, the stop band ,and the pass band appears with

increasing electron energy. Electron energy can be modulated by the gate voltage.

Therefore, the transmission coefficient of electrons wave is changed by the gate voltage.

Thus, electronwaves transmit for some range of the gate voltage and reflected for the

other gate voltage. This nature can be applied for realizing a new switching device.
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Fig.1 Structure of superlattices
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Fig. 2 Transmission coefficient for tunneling diode.
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Fig.3 Transmission coefficient for quantum
interference effect.
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Fig. 4 Device structure.
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Fig. 5 Potential distribution in the device for a gate
voltage of OV
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Fig. 6 Potential didtribution in the device for a gate
voltage of —0.6V.
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Fig.7 Time response of incidental electron wave.
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Fig.8 Time response of incidental electron wave.
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Fig.9 Time response of incidental electron wave.
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Fig.10 Time response of incidental electron wave.
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