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GaAs Semiconductor Passivated by (NH4),S«: Analysis of Different
Passivation Methods Using Electrical Characteristics and XPS
Measurements
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Some of the III-V semiconductor used in various devices suffer from the surface high density of states limiting
their application. This study compares and evaluates five different ammonium sulfide passivation methods on
GaAs surface with the aim to enhance the electrical characteristics of Au|n-GaAs Schottky junction. Wet chemical
passivation of the n-GaAs surface was carried out by dipping the samples in saturated ammonium sulfide solutions
at various temperatures and for various times. We also used acidic cleaning to improve the device performance.
Our investigation shows a noticeable improvement in the electrical characteristics of the device reported here using
acidic cleaning and ammonium sulfide passivation methods. A 23% increase in Schottky barrier height is found,
which is much higher than that reported in the literature. Further, we measured a reduction of around three orders
of magnitudes in saturation current as well as improvement in ideality factor to 1.23 for the best conditions of
surface acidic cleaning and passivation. X-ray photoelectron spectroscopy study revealed a suppression of oxide
layer by introduction of sulfide species in GaAs surface after the passivation. The lowest concentration of oxygen
was found on the surface of the sample passivated under the optimum condition.
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