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Abstract

As energy harvesting technology becomes important in relation to environmental issues,
piezoelectric materials that convert mechanical energy into electrical energy are attracting
attention. However, PZT, a representative material for piezoelectricity, is becoming difficult to use
due to the problem that its components can cause environmental pollution. For this reason, recent
research suggests a triboelectric nanogenerator (TENG) that generates energy through the combined
effect of triboelectricity and electric induction for alternative piezoelectric devices. In TENG,
electrical power is determined by the dielectric constant, thickness, and grain generation of the
charged material. Therefore, in this study, a Rutile phase TiO; thin film with high dielectric
constant was formed using the spin-coating process and the effect of annealing was investigated.
For electrical analysis, a TENG device was fabricated using PTFE as a material with an opposite
charge, and electrical output according to film thickness and grain formation was comparatively
analyzed.
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Fig. 1. a) Experimental device design of TENG b) Schematic illustration the process steps of Rutile TiO, Film for

TENG
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Fig. 2. Voltage outputs of TENG based on TiO, Film. a) annealed at 700 °C (3 cycles), b) annealed at 800 °C (3

cycles), c) annealed at 900°C (3 cycles), d) annealed at 800 °C (1 cycles), e) annealed at 800 °C (5 cycles), f)
annealed at 800 °C (7 cycles).

Fig. 2014 U2 &9 F=9 275 ¢ sp7]9lsl, Fig. 32 Si 7]@o) &9 Ti0,9 Spin-Coating
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Fig. 3 SEM image of Cross section TiO2 Film based on Sol-Gel Spin—Coating annealed at 800°C
a) 1 Cycle b) 3 Cycles ¢) 5 Cycles d) 7 Cycles
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Fig. 4 XRD analysis of a) TiO, Film annealed at 900°C, 800°C, 700°C (3 Cycles) and b) TiO, Film based on Sol-Gel
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