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We pioneered a sustainable method for producing high-performance, stable
amorphous oxide semiconductor (AOS) thin-film transistors (TFTs) through full solution processing.
Unlike costly vacuum processes, we used sustainable techniques for all TFT layers, achieving
remarkable mobility of up to 40 cm™2/Vs and enhanced stability. Achieve this milestone required a
comprehensive understanding of how defect interactions affect conductivity and carrier transport in
AOS. Employing plasma and photonic processes (solid-state laser and ultraviolet irradiation), we
generated oxygen vacancy (Vo) defects in A0S, modulating conductivity and carrier concentration to
create a multifunctional AOS serving as both channel and electrode. Addressing impurity issues
inherent in solution AOS, we developed a method to intentionally precipitate impurities from the
precursor, which greatly improved TFT performance. We also introduced a novel TFT structure

resilient to defects which is promising for solution AOS.
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