
Introduction: The aim of this work is to search influent parameters on the energy conversion in a ZnO nanowire-based nanogenerator
and transfer to the external load during a quasi-static stress cycle. The studied parameters are: mechanical excitation characteristic
times, ZnO doping level, polymer dielectric permittivity and external load resistance.
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Context: Mechanical energy harvesters are promising devices to make integrated sensors or actuators autonomous, by scavenging free
energy from the environment. Piezo-nanogenerators use direct piezoelectric effect to harvest an external mechanical energy and convert
it into electrical one. For this purpose, ZnO nanostructures are used as piezoelectric material and are embedded within a polymer matrix.

Evolution of electrical energies during a quasi-static stress

Electrical cycle

𝑫𝟑 = 𝒇 𝑬𝟑 during the mechanical cycle

System description

Design of a nanogenerator with ZnO NWs [1]

SEM images of ZnO
NWs grown on a
ZnO seed layer

FEM Simulation: A unit cell with a
single monocrystalline ZnO NW with
piezoelectric and semiconducting coupled
properties and a polymer capacitive layer
above.

Conclusion and perspectives: This transient analysis shows the influencing parameters that have a real impact on the amount of
converted and transferred energy to an external resistor. This work opens perspectives to take into account even more realistic
mechanical cycles in specific applications, by considering losses in the different materials, ZnO surface traps [2] and other external loads.

Influence of ZnO doping level

The higher the doping level, the thinner the cycle

Influence of the polymer dielectric permittivity

The higher the polymer dielectric permittivity, the larger the cycle

Influence of the external load

There is a match between mechanical 𝝉𝐦 and electrical 𝝉𝐞
characteristic times
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