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Abstract We report fabrication and characterization of asymmetric AlAs/GaAs (001) triple-barrier structures, grown
by molecular beam epitaxy. The epitaxial structure was confirmed by double crystal X-ray diffraction(DXRD) and
cross-sectional transmission electron microscopy(XTEM) analysis techniques. In order to show the better electrical
perfomance, the optimum device fabrication process, especially chmic contact to n-type GaAs was studied. The [-V
measurements for the triple barrier heterostructure show the structures between two main resonant tunneling peak
current voltages, and the enhanced resonant tunneling effect through the lined-up ground quantum well state by
adding second quantum well to the double barrier heterostructure.
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Fig. 1. (a)Schematic diagram of the designed triple barrier epi-
structure, (b) Schematic diagram of the designed double barrier
epi-structure
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Fig. 2. Measured patterns of double-crystal X-ray diffraction
for asymmetric AlAs/GaAs (a) double-barrier and (b) triple-
barrier epi-layers
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Fig. 3. (a) Cross-sectional transmission electron micrograph of
asymmetric AlAs/GaAs double-barrier spi-layers, (b) Cross-
sectional transmission electron micrograph of asymmetric AlAs
/GaAs triple-barrier spi-layers
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Table 1. Characteristics of AuGe/Ni/Au ohmic contact to GaAs/AlAs epilayers. The deposited metal were annealed at
360°C for 30 sec using rapid thermal annealing method. The diffusion length was measured by Auger electron microsco-
py and the resistivity was calculated by using transmission line method.

. Surface Diffusion Specific contact
No Thickness(A) o
Morphology length(A) resistivity(/"/cm?)
1 1200/500/3000 good > 1500 8x 1077
2 1000/250/2000 good >1100 7x1077
Bad after
3 1000/125/2000 - Non-ohmic
RTA treated
4 500/125/2000 good > 1000 7x1077
5 400/100/1600 good <800 5x1077
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Fig. 4. The measured 1(dl/dV)-V characteristics for 2 % 5um* mesa at room temperature. (1), (2}, and (*) indicate the electron tunnel-
ing through ground quantum well state, first excited quantum well state, and due to the X-valley effect
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