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Abstract

In recent years, harvesting small mechanical forces into electrical energy from daily activity, human
motion, and vibration, has received much attention owing to the potential applications in powering
personal electronics, development of self-powered electronic systems, health/aged care, and human-
machine interfacing. Many new energy conversion materials and technology have been reported for
these purposes. However, most of the energy harvesters produce alternating current (AC), which
must be rectified into DC before use because most microelectronics are designed to be powered by
direct current (DC). Generators that can generate DC without rectification will bring many benefits
but remain a challenge to develop.

In 2016, we first reported an interesting energy conversion phenomenon on Schottky diodes. A
Schottky diode made of conducting polymers and low work function metals can directly convert
mechanical energy into direct current without rectification [1]. For the Schottky diode from
polypyrrole and aluminum metal, under compression, it can generate a peak voltage output of 0.7 V
and a current density of 62.4 pA cm™. The power generation originates from the compression caused
barrier height reduction and conductivity increase, the mechanism of which is completely different
from the conventional piezoelectric materials and devices. We further uncovered that dopants in
conducting polymers played a critical role in deciding the current output. When protonic acids were
used as the dopant, the one with a smaller molecular size led to larger electrical outputs [2]. When a
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small amount of graphene oxide was incorporated into the conducting polymer, the device shows
significantly improved current output with minimal change in the output voltage [3]. We also
prepared a flexible DC generated using polypyrrole coated fabric. The Schottky diode made of PPy-
coated fabric and aluminum can produce a peak voltage output as high as 3.27 V and a current
output up to 0.82 A m? [4]. The voltage is 4.6 times higher when compared with Al/PPy/Au
Schottky generator that was prepared from a dense PPy plate. We also found that a p-n junction
made of conducting polymer and inorganic semiconductor under compression can generate DC
power [5]. This lecture will introduce our major findings in this area.
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