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A miniaturized piezoelectric energy harvester for scavenging energy fiop,
ambient vibrations
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1. INTRODUCTION

In the 21st century, as the ever-growing demand of green
energy and self-powered electronics, energy harvesting
technology is rapidly developed. Among various energy
sources, vibration has been regarded as one of the most
sufficient energy [1]. However, vibrations in the
environment are often random and lies in a wide frequency
range, which leads to low efficiency for conventional
straight-cantilever-based energy harvesters [2]. Therefore,
a miniaturized piezoelectric energy harvester with folded
cantilever is proposed in this paper, which can effectively
scavenge the vibration energy from environment with a
broad bandwidth.

2. DESIGN AND FABRICATION

As shown in Fig. 1, the piezoelectric energy harvester
is consisted of two folded cantilevers (L-part and H-part)
with different resonance frequencies, which covers two
most efficient ranges of daily vibration frequency. A
non-contact magnetic coupling technique is utilized to
couple the two cantilevers, which can broaden the
bandwidth of the energy harvester and improve the output.
To investigate the working performance, a miniaturized
device is fabricated based on micromachining technique.

3. EXPERIMENT AND RESULTS

In the performance test, the energy harvester is installed
on a shaker. With various applied excitation frequencies,
the output voltage of the energy harvester is measured.
A wide bandwidth can be obtained by the miniaturized
energy harvester. Moreover, compared with the energy
harvester without magnetic coupling, the output
performance is also enhanced. In addition, rectification

circuit and capacitor are utilized to accumulate ¢,
generated energy by this device. Feasibility experimey
for application is also demonstrated.
4. CONCLUSIONS
In this work, a miniaturized piezoelectric energy
experimentally characterized. A wide bandwidth and
improved output performance are achieved. The experiment
results prove its potential in the application of scavenging
vibration energy. 1l
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