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Amorphous oxide semiconductors (AOS) are a class of semiconductors that have
gained significant popularity in recent years, particularly in the field of thin-film
transistors (TFTs), due to their exceptional performance, which surpasses that of a-Si and
poly-Si. Despite the developments in indium-oxide-based TFTs, sustainability and safety
issues are driving the investigation of other metal oxides. Owing to their availability and
low toxicity, tin oxide (Sn0Oz) is gaining attention as an alternative to indium oxide. This

- work focused on the challenges associated with tin oxide TFTs and proposed a promising
solution involving the use of the solution combustion synthesis (SCS) technique.

By using SCS, we were able to improve tin oxide-based TFTs in three different
aspects. First, compared to the conventional sol-gel method, a better metal oxide (M-O)
network was formed in the tin oxide thin film, which enhanced the conduction path of
mobile carriers, allowing better mobility and higher drain current for the TFT. Secondly,
SCS facilitated the reduction of impurities that are detrimental to the quality of the
semiconductor material. These impurities include chiorine and carbon which are derived
from the precursor. Moreover, we developed a novel route of eliminating chloride ions by
using AgNOs that acted as both oxidizer and chloride remover via precipitation with silver.
This breakthrough is very significant because we were able to greatly improve the
significant properties of the TFT such as subthreshold swing and turn-on voltage. Finally,
we were able to expand the SCS technique in the fabrication of a soluﬁon-processed oxide
gate insulator, which is aluminum oxide. By using SCS for both semiconductor and gate
insulators, the TFT hysteresis was vastly improved due to the reduction of interface
defects. Overall, SCS is a highly efficient and adaptable method to create superior-quality .

metal oxide networks at much lower temperatures than traditional techniques.
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