Summary of Doctoral Thesis

Title of Doctoral Thesis: Analysis of performance and reliability improvement in fully
solution-processed oxide semiconductor for flexible device applications (77 LVETIV
FNA ABHFEER 70 B EEROHED I UERENREICHET
% FEAT)

Name: Umu Hanifah

Summary of Doctoral Thesis:

Next-generation devices require highly transparent, cost-effective, and durable
materials that can work in' harsh environments. Indium zinc oxide (IZO) is a popular
choice for thin-film transistor (TFT) channel material due to good transparency, high
mobility (u), low processing temperature, and solution processability. A fully-solution
processed approach to oxide TFT fabrication should be employed to simplify production
and minimize the fabrication cost. This dissertation proposes a fully-solution approach to
oxide TFT fabrication through various low-temperature post-treatments to impfove
performance and reliability.

This research utilized several post-treatments, including a combination of UV
and low-heating treatment and plasma treatment, which were performed in vacuum and
ambient atmospheric conditions. Unlike the previous researches, which only focus on
improving the TFT performance, the post-treatments in this research also have a role in
electrode functionalization and stability improvement of the TFT. The novelty of this
research is the post-treatments which have three roles at the same time; (1) electrode
functionalization, (2) TFT performance improvement, and also (3) act as TFT stability
improvement. Results show that the role of post-treatments could achieve high mobility
value (up to 31.12 cm?*Vs) and improve the stability under the voltage bias stress tests,
which is due to an increase of mobile carriers, lower interface trap density, and film
densification. Moreover, the applicability of the solution-processed a-1ZO TFTs with
Argon plasma treatment on a flexible substrate was also investigated. In summary,
performing post-treatments on the fully solution-processed oxide semiconductors are

significant steps in achieving high throughput and affordable-cost devices realization.
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