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Abstract: Triboelectric devices are attracting attention from researchers as self-powered electronic systems that can instantly

convert mechanical input into electrical energy output. To improve triboelectric energy harvesting performance, increasing the

number of contacts as well as the contact area has been carried out by numerous researchers. In this study, we design a shaker-

type energy harvester which is called as maracas triboelectric generator (M-TEG), inspired by the structure of maracas, one of

the musical percussion instruments. A tripod frame is inserted to the inside of a cylindrical case, which is a device with the

electrodes of aluminum and copper. Then, the triboelectric energy harvesting characteristics between polypropylene (PP) balls

and the electrodes are measured. The M-TEG with the frame generates the energy harvesting signals up to ~100 V and ~2.5 pA

due to larger contact area and numbers, which enhances the voltage and current output by 250% and 610% compared to that

without the frame, respectively. This study presents the feasibility of self-powered sensors and toys using improved triboelectric

energy performance with a low-cost and simple manufacturing process in the interesting structure.
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Fig. 1. (a) Schematic diagram of the M-TEG, (b) photograph of the

real M-TEG, and (c) illustration of the working mechanism of M-
TEG.
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Fig. 2. (a,b) Vo and Isc of the M-TEG without frame under the frequency at 4.5 Hz and the number of 500 PP balls and (c,d) Ve and Isc of the
M-TEG with frame under the frequency at 4.5 Hz and the number of 500 PP balls.
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Fig. 3. (a, b) Comparison of Vo and Isc of the M-TEG with the frame structure under different numbers of PP balls at the same frequency of
4.5 Hz and (¢, d) comparison of Vo and Isc of the M-TEG with the frame structure under different frequencies at the same number of 500 PP
balls.
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Fig. 4. (a) Output voltage and current of the M-TEG under various load resistances from 1 kQ to 1 GQ in the external circuit, (b) output power
of the M-TEG under various load resistances from 1 kQ to 1 GQ in the external circuit, and (c) photographs of the commercial green LEDs
connected to M-TEG [the 27 green LEDs turned on by the M-TEG (inset: brief circuit diagram)].
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