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ABSTRACT

Piezoelectric nanogenerator (PENG) is an alternative sustainable energy by transforming surrounding mechanical
energy into electrical power. It is one of the green alternatives to reduce our dependence on non-renewable chemical
energy such as batteries and save our environment from pollution. Its miniature size, low cost, ease of fabrication makes
it applicable to ease the installation, integration, and implementation in current existing circuits, devices, and system
and may find a potential application in electromechanical sensing, wearable technology and implanted devices. As the
term of nanogenerator suggests, nanomaterials such as nanowires, nanoparticles, and nanoflakes are involved in
fabricating this device. The high surface to volume ratio, particularly the composite of nanomaterials tends to develop
the certain properties of nanogenerator.

The incorporation of two-dimensional materials such as graphene quantum dots (GQDs) and molybdenum
disulphide (MoS2) as the nano-fillers in the electroactive materials is expected to enhance the power output by
increment of the dielectric constant, induction of quantum confinement and edge effect. In addition, its fragments
limited in size or domains of a single-layer two-dimensional layered structure with a large aspect ratio could form many
parallel micro-capacitors within the piezoelectric materials. Our recent studies showed that there is a significant
increase of voltage output when we incorporate GQDs and MoS2 nanofillers to the device and the output increased
significantly. The two-dimensional materials play an importantrole in electron trapping and charge accumulation in
enhancing the device piezoelectricity. Upon the interaction and intercalation between the MoS2/GQDs and PVDF
polymer chains, a large amount trapped charges transferred to the electrodes of PENG and amplify the output voltage
of the device. The fabricated optically transparent and mechanically flexible devices pave the way to realize the future
next generation see through and flexible electronic gadgets especially energy harvesting, sensors, wearable devices,
and various optoelectronics touch input gadgets.
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