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Creation of “Multiple-anion Amorphous Semiconductors”
Takuto SOMA®

The chemical bonding of inorganic solid materials is primarily determined by the type of anions, which
constrains the properties of the material. In this study, we explore novel materials “multiple-amorphous
semiconductors,” characterized by the incorporation of multiple mixed anions. Focusing on Ga,O,, a
promising next-generation wide bandgap semiconductor, we fabricated amorphous Ga-O-S (a-Ga-O-S)
thin films by amorphizing and mixing sulfur. We developed a process for synthesizing these thin films
through the deposition of GaS under a radical oxygen supply, demonstrating the feasibility of achieving
ideally composition-controlled transparent a-Ga-O-S thin films. The resulting a-Ga-O-S thin film was
utilized to fabricate a field-effect transistor, which exhibited clear transistor characteristics. However, it
was found that the introduction of sulfur suppressed n-type conductivity. This phenomenon is attributed
to the larger size of sulfur, which inhibits n-type conduction through the Ga 4s orbital, potentially paving
the way for new designs of p-type transparent semiconductors that utilize the larger S 3p orbital for
conduction.
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