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Abstract: The solution-based fabrication process for resistive random-access memory (ReRAM) offers several advantages over
conventional vapor deposition processes, including simplicity, cost-effectiveness, and high versatility for coating complex
structures over large areas. In this study, a TiO2-based ReRAM device was fabricated using a solution process with Pt top and
P™-Si bottom electrodes. The synthesized TiO: films contain a residual Cl element as revealed by X-ray photoelectron
spectroscopy (XPS). Reversible volatile resistance switching was observed due to the formation of conductive Ti-O-Ti networks
in the TiO2 layer. Post-annealing led to an increase in the threshold voltage (Vin). Asymmetric Current-Voltage characteristics
was observed due to the different in the work functions of the electrodes. Additionally, the influence of compliance current
settings on filament formation and hysteresis behavior was systematically investigated. The results demonstrated that higher
compliance currents enhanced the hysteresis width for both positive and negative voltage bias conditions.
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Fig. 1. Fabrication process of TiO2-based ReRAM.
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Fig. 2. AFM image of TiO2 based ReRAM (a) before and (b) after
annealing at 300°C for 1 hour.
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Fig. 3. XPS spectra of TiO2 annealed at 300°C for 1 hour. (a) The
full-survey spectrum, (b-d) the high-resolution spectra of (b) Ti, (c)
Cl, and (d) O.
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Fig. 4. I-V curve of TiO2 based ReRAM measured with a compliance
current of 100 nA (a) before and (b) after annealing at 400°C for 1
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Fig. 5. I-V curve of TiO2 based ReRAM measured with a compliance
current of 10 pA after annealing at 400°C for 1 hour (a) in linear scale
and (b) in log scale.
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