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Fig. 1 Schematic for analyzing negative differential

resistance based on band
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Table 1 Layer structure of quantum well membrane

n* -GaAs 3X108em3 500nm
n* -GaAs 2X10%cm™® 10nm
GaAs Undoped 5nm
Ing.1 Gao. g As Undoped 5nm
GaAs Undoped 0. 5nm
AlAs Undoped 1. 7nm
GaAs Undoped 0. 5nm
Ing.1Gag. 9 As Undoped 4nm
GaAs Undoped 0. 5nm
AlAs Undoped 1. 7nm
GaAs Undoped 0. 5nm
Ing. 1 Gag. 9 As Undoped 5nm
GaAs Undoped 5nm
n* -GaAs 2X10Y7¢cm™3 10nm
n* -GaAs 3X10%cem™3 1000nm

SI-GaAs substrate
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Fig. 2 Cross section image of the membrane cell
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Fig. 3 Schematic diagram of the stress experiment
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Fig. 4  Shift of I-V characteristic and peak voltage
under stress
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Fig. 5 Schematic band diagram and polarized charge
distribution (a) Distribution under (110) stress; (b)

Distribution under (110) stress
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Fig.6 Schematic band diagram and I-V curves (a)
Under (110) pressure; (b) Under (110) pressure
The solid line I-V curve represents the current without
stress and the dotted line represents the current with

pressurc.
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Mechanical-Electrical Coupling of Double-Barrier Quantum
Well Membrane”

Xie Bin', Xue Chenyang, Zhang Wendong, Xiong Jijun, and Zhang Binzhen

(National Key Laboratory for Electronic Measurement Technology, North University of China, Taiyuan 030051, China)

Abstract: An AlAs/GaAs superlattice quantum well membrane is grown by MBE on (001)-oriented GaAs substrates. A me-
chanical-electrical coupling experiment on this membrane under (110) and (110) uniaxial pressure is conducted,and the pres-
sure-dependent current-voltage characteristics are tested. Under (110) stress,the resonance peaks shift to more positive volta-
ges, while under (110) stress,the peaks shift toward more negative voltages. The mechanism that induces this phenomenon is
discussed. The result agrees well with that of the Meso-piezoresistive theory.
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