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1. Introduction

Recently, the piezoelectric nanogenerators(PENGs) based on flexible substrates have attracted

considerable interest for the energy harvesting systems [1,2]. In this study, the hybrid structure of zinc

oxide(ZnO) nanorods layer and organic-inorganic lead halide perovskite-polymer composites were

employed to fabricate the piezoelectric NGs. The ZnO nanorods grown on flexible ITO substrate by

hydrothermal method. A piezoelectric formamidinium lead halide perovskite(FAPbBr3) nanoparticles

were synthesized with cubic perovskite structure The piezoelectric NGs based on the hybrid structure of

ZnO nanorods and FAPbBr3-polymer composites were prepared to evaluate the piezoelectric output

voltage and current density.

2. Results and Discussion

It was confirmed that the ZnO seed layer was well grown in ITO film in the C axis direction.[Fig 1 (a)]

Using polyethylimine(PEI), the longer ZnO nanorods were grown on the substrate, which result in growth

of them with the higher aspect-ratio. For the application of FAPbBr3 nanocrystals in piezoelectric

nanogenerators(PENGs), FAPbBr3-PDMS composites were prepared on the substrate with ZnO Nanorods

layer. The piezoelectric output performance could be obtained [Fig 1(b)]

Fig. 1. The device scheme(a) and output current property(b) of PENG. 

3. Conclusions

The PENGs based on the hybrid structure of ZnO nanorods and FAPbBr3-polymer composites were

successfully fabricated, and have a maximum piezoelectric output voltage and current density of 3.2V and

2.2 ㎂/㎠. It could be achieved the comparable piezoelectric outputs, which was enough for applications 

in electronic devices, and smart sensors.  
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