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Abstract

This work investigates the effect of a Si0, nano-interlayer to optoelectronic characteristics of
GaAs/Ge heterostructures. The experimental focuses on three parts: first of all, studying crystal
quality of GaAs and GaAs/SiO: films on Ge substrates prepared by RF magnetron sputtering. Next,
it studies the effect of the SiO; nano-interlayer with different thickness to the properties of the de-
vice structure by using the results of the optoelectronic characteristics of the GaAs/Ge and GaAs/
Si02/Ge heterostructures. Third, we investigate the optoelectronic characteristics of the GaAs/
Si02/Ge structure In the GaAs/SiO:/Ge heterostructure, except for the diffraction peak of GaAs
layer at around 53, a strong peak at 52’ responding to be gallium oxide (Ga;03;) was observed.
That is the reaction product of oxygen (0:) and gallium (Ga) from the SiO layer. The diffraction
peak intensity of GaAs decreases and the diffraction peak intensity of Ga;03 increases as the depo-
sition time increases. This may contributed to the arsenic native point defect caused by the intro-
duction of oxygen from the SiO; layer and then to form Ga;0s. Under illumination, the arsenic na-
tive point defect in the GaAs layer will capture photo-generated electrons, resulting photocurrent
decrease, thereby affecting the optical properties of GaAs/SiOz/Ge heterostructures.
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Table 1. The parameters of silicon dioxide thin film
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Table 2. The parameters of gallium arsenide thin film
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Figure 1. XRD pattern from the GaAs/SiO,/Ge structure
[ 1. GaAs/SiO,/Ge XRD
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Figure 2. Cross-sectional SEM image of the GaAs/SiO, (15min)/Ge heterostructure
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Figure 3. Transmittance of the GaAs/SiO, and GaAs films on the glass substrate
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Figure 4. Raman shift of the GaAs/SiO, and GaAs films on the glass sub-

strate
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Figure 5. 1-V characteristics of the GaAs/SiO,/Ge heterostructures under il-

lumination
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