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Abstract

With the fast development of technology, there have been so many electronic
products in our daily lives. The concept of the Internet of things (IoT) get more and
more attention because of the requirement of applications. The evolution of memory
devices dominates the advancement, and among the next-generation memory devices,
resistive random access memory (RRAM) has the most potential because of its
advantages of low power-consumption and high performance.

In addition, this research develops a novel supercritical fluid (SCF) technology,
which can modify electronic devices and reduce material defects at low temperatures
(RT~250°C), greatly improving the performance and the reliability of electronic
devices. In this study, this technology is applied to optimize the electrochromic
performance and increase the selectivity and the moisture resistance of alcohol gas
SENsors.

In Chapter 3, the transparent resistive switching layer is realized by co-sputtering
different powers of gadolinium on indium tin oxide thin film. Film transparency and
surface flatness are verified by utilizing material analyses. Using thié thin film as the
switching layer of the RRAM enables the memory to have stable resistance switching
characteristics and very low operating voltages and power consumption. Such RRAM
also demonstrates the potential for data storage on transparent devices. Finally, a
physical model is suggested on the basis of material analyses.

In Chapter 4, varying current compliances are utilized to control the thickness of
conduction filaments in the RRAM, while also the resistance switching properties of a
single RRAM device with both unipolar and bipolar operations is realized. The
reliability of the device is confirmed by electrical measurements. Finally, a physical

model is suggested on the basis of material analyses.



In Chapter 5, with the high-pressure carbon dioxide treatment, electrochromic
element performance and dependability are significantly increased. After the
treatment, the middle layer's lithium tantalum oxygen electrolyte crystallizes, which
significantly boosts the bleaching transparency and the coloring rate. Electrochromic
devices are treated with high pressure carbon dioxide to improve color retention and
switching stability. High-resolution transmission electron microscopy is used to show
how crystalline phase development occurs.

In Chapter 6, the supercritical-fluid (SCF) technique is used for changing the Tin
oxide film. Sulfur element is drawn in to form bonds due to the high solubility and the
penetration of supercritical fluid. Boost sensing sensitivity is enhanced, moisture
influence is eliminated, and then suggest a model of the linked physical mechanism

based on material analyses is proposed.

Keywords: Resistive Random Access Memory, Indium-Tin-Oxide, Nickel Oxide,

Supercritical Fluid Technique, Eelectrochromic, Gas Sensor
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