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Nanoestructuras de ZnO sobre sustratos flexibles:
crecimiento y evaluaciéon de propiedades piezoeléctricas para
aplicacion en nanogeneradores

Santillan, Victoria E.> 2, Bridoux, German® 2, Simonelli, Gabriela.’
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RESUMEN: En este trabajo se produjeron nanoestructuras de ZnO, sin dopar y dopadas con Li, y se
evaluaron sus propiedades piezoeléctricas para su potencial utilizacion como nanogeneradores. Se
fabricaron nanobastones de ZnO orientados perpendicularmente sobre sustratos de ITO-PET e ITO-Glass
utilizando un método hidrotérmico (90°C), realizando un sembrado previo, mediante dos métodos:
depdsito por laser pulsado (PLD) para ITO-PET (100°C y 150°) y descomposicion térmica de acetato de
cinc para ITO-Glass (300°C). Se caracterizaron estructural y Opticamente las nanoestructuras mediante
microscopia electronica de barrido (SEM) y espectrometria de fotoluminiscencia. Con las estructuras
obtenidas se fabricaron seis dispositivos y se estudiaron sus propiedades eléctricas y piezoeléctricas,
mediante curvas |-V y curvas de corriente en funcién del tiempo (curvas I-t) al aplicar un esfuerzo
mecanico ciclicamente. Las curvas |-V presentaron un comportamiento de juntura Schottky en algunos
dispositivos y 6hmica para otros. Las resistencias obtenidas fueron del orden de los GQ para dispositivos
con estructuras sin dopar y del orden de los kQ, MQ y GQ para los que tienen estructuras dopadas. Las
curvas I-t demostraron que ocurre una generacion de corriente al aplicar un esfuerzo mecanico, en forma
de picos entre 400 pA a 4 nA.

ZnO nanostructures on flexible-substrates: growth and piezoelectric properties
evaluation for application in nanogenerators

ABSTRACT: In this work, undoped and Li doped ZnO nanostructures were grown and their
piezoelectric properties were evaluated for their potential use as nanogenerators. ZnO nanorods were
grown with perpendicular orientation on ITO-PET and ITO-Glass substrates using an hydrothermal
method (90°C) with a previous seeding by two different methods:pulsed laser deposition (PLD) for ITO-
PET substrates (100 and 150°C) and zinc acetate thermal decomposition for ITO-Glass (300°C). The
nanostructures were structural and optically characterized by scanning electron microscopy (SEM) and
photoluminescence spectrometry. Six devices were fabricated with the structures, and their electrical and
piezoelectric properties were studied by I-V curves and current in function of time (I-t curves) while a
cyclic mechanical force is applied. I-V curves showed a Schottky junction behavior in some devices and
ohmic junction behavior in others. Resistances were calculated, resulting in the order of GQ for devices
with undoped structures and in the order of kQ, MQ and GQ for the ones with doped structures. I-t curves
demonstrated that a current generation occurs when a mechanical strain is applied, in the form of peaks
between 400 pA and 4 nA.
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