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Abstract The triboelectric property of a material is important to improve an efficiency of triboelectric generator
(TEG) in energy harvesting from an ambient energy. In this study, we have studied the TEG property of a semicon-
ducting SnO, which has yet to be explored so far. As a counter triboelectric material, PET and glass are used. Vertical
contact mode is utilized to evaluate the TEG efficiency. SnO, thin film is deposited by atomic layer deposition on bare
Si wafer for various thicknesses from 5.2 nm to 34.6 nm, where the TEG output is increased from 13.9V to 73.5V. Tri-
boelectric series are determined by comparing the polarity of output voltage of 2 samples among SnO,, PET, and glass.
In conclusion, SnO,, as an intrinsic n-type material, has the most strong tendency to be positive side to lose the electron
and PET has the most strong tendency to be negative side to get the electron, and glass to be between them. Therefore,

the SnO,-PET combination shows the highest TEG efficiency.
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Fig. 1. Schematics (top) and pictures (bottom) of samples to
evaluate triboelectric property. (a) SnO, on Si with Al electrode,
(b) glass with FTO electrode, and (c) PET with ITO electrode.
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Fig. 2. (a) Schematic and (b) picture of vertical contact mode
experiment by attaching samples to the arm of stepping motor,

where the samples and oscilloscope are connected by electric
wire.
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Fig. 3. (a-d) Schematics of charge generation mechanism of TEG. (a) The initial state of the TEG. (b) By contacting the samples,
electrostatic triboelectric charges with opposite signs are generated and distributed on the two internal surfaces of the friction
films through a friction process. (c¢) During the time, the opposite triboelectric charges induced dipole in electrode. (d) Charges
separated with air gap and remained charges in friction surface disappear. (¢) Output voltage with time observed by oscilloscope.
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Fig. 4. (a) Output voltage of TEG with various SnO, thin film in

thickness. (b) Average output voltage as a function of a SnO,
film thickness
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Fig. 5. Determination of triboelectric series; (a) SnO, - glass
triboelectric output voltage when SnQO, is connected to ground,
(b) SnO;, - PET output voltage when PET is connected to ground.
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Fig. 7. Variations in the output voltage of various combinations
of TEG friction materials and SnO, thickness.
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