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It is well know that zinc oxide (ZnO) is one of the most significant II-VI semiconductor materials attracting enormous interests and research, especially in the application of optoelectronic, electromechanical, electrochemical, photovoltaic devices, etc. owing to its excellent intrinsic properties. In addition, innovative designs of various configuration structures of ZnO nanowires (NWs)/substrate have been developed for enhancing performance and multifunctional applications as piezoelectric nano-generators and sensors. In our project, the vertically aligned ZnO NW arrays exhibiting a 1031 nm length and 80-100 nm diameter, are grown on a 40nm-thick ZnO seed layer deposited on top of a 500µm-thick silicon substrate, and are embedded in a 1464 nm dielectric layer of polymethyl-methacrylate (PMMA). Up to now, a lot of publications has been reported on exploiting piezoelectric behavior of ZnO nanowire for various applications but very few of them provided a reliable method of characterization for these materials. Thus, the idea of this study focuses on characterizing the electromechanical response of vertically aligned ZnO NW arrays/polymer composite structure via an experimental test bench. Under dynamic mechanical excitation at 1 Hz , two electric configurations were performed including an application of a dynamic electric excitation from a sinusoidal voltage of 1 kHz and a short-circuit condition. The static electrical measurment confirmed the capacitive property of composite is dominant with respect to the resistive one and electromechanical characterization demonstrated an existence of piezoelectric property of the ZnO structure (d33 ~ 1.25 pC/N). The results will lead to a better understanding of the multi-physic coupling of ZnO materials in order to validate its feasibility for flexible sensors adapted to biological media. In the future, different designs of tunable ZnO NW length and radius, together with optimization of base structure and polymer matrix will be explored in order to drastically boost the electromechanical coupling of the proposed material.
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