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Scavenging electricity from wasteful energy resources is currently an important issue and piezoelectric
nanogenerators (NGs) based on zinc oxide (ZnO) are promising energy harvesters that can be adapted to various
portable, wearable, self-powered electronic devices. Although ZnO has several advantages for NGs, the
piezoelectric semiconductor material ZnO generate an intrinsic piezoelectric potential of a few volts as a result of
its mechanical deformation. As grown, ZnO is usually n-type, a property that was historically ascribed to native
defects. Oxygen vacancies (Vo) that work as donors exist in ZnO thin film and usually screen some parts of the
piezoelectric potential. Consequently, the ZnO NGs’ piezoelectric power cannot reach to its theoretical value, and
thus decreasing the effect from Vo is essential. In the present study, c-axis oriented insulator-like sputtered ZnO
thin films were grown in various temperatures to fabricate an optimized nanogenerator (NGs). The purity and
crystalinity of ZnO were investigated with photoluminescence (PL). Moreover, by introducing a p-type polymer
usually used in organic solar cell, it was discussed how piezoelectric passivation effect works in ZnO thin films
having different types of defects. Prepared ZnO thin films have both Zn vacancies (accepter like) and oxygen
vacancies (donor like). It generates output voltage 20 time lager than n-type dominant semiconducting ZnO thin
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film without p-type polymer conjugating. The enhancement is due to the internal accepter like point defects, zinc %
vacancies (Vz,). When the more V7, concentration increases, the more chances to prevent piezoelectric potential %I
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screening effects are occurred, consequently, the output voltage is enhanced. Moreover, by passivating remained
effective oxygen vacancies by p-type polymers, we demonstrated further power enhancement.
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