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Effects of Interface Buffer Layer-on Piezoelectricity of PVDF-TrFE /ZnO
Quantum Dots Sensors-Prepared by a Fully Spin-coating Method

Li Jie, Wang Chen, Fang Zhaozhou, Liu Xi, Zhao Chunmao, Li Yingchun
(School of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract : Polyvinylidene fluoride-trifluoroethylene / zinc oxide quantum dots (PVDF-TrFE / ZnO QDs) composite piezoelec-
tric film was firstly prepared, and their structure and morphology were characterized by wide-angle X-ray diffraction, laser confocal
microscopy, atomic force microscopy and so on. Further, the piezoelectric sensor of PVDF-TrFE / ZnO QDs with polyvinylpyrroli-
done (PVP) as an interface buffer layer was successfully prepared by a fully spin-coating method. The effects of PVP layer on piezo-
electricity of the sensor was studied by ball-drop test and excitation test respectively. The results show that the open-circuit voltage
value of the sensor with PVP layer is (1.84 + 0.06) V and the error bar is small. In the anti-fatigue test the output voltage remains at
0.83 V after 3500 mechanical cycles. On the one hand, the hydrophilicity of the PVP buffer layer makes it closely bond with ZnO
QD:s in the piezoelectric layer and PEDOT : PSS electrode, which is good for the charge transfer between the piezoelectric layer and
the electrode. On the other hand, the good film formation of the PP buffer layer improves the interface contact between the piezoelec-
tric layer and the PEDOT : PSS electrode, which is helpful to collect more charges from the piezoelectric layer. The PVDF-TrFE /
ZnO QDs piezoelectric sensor prepared by a fully spin-coating method has a broad application in the field of flexible wearable.

Keywords : interface buffer layer ; fully spin-coating method ; PVDF-TrFE / ZnO QDs piezoelectric sensor ; polyvinylpyr-
rolidone
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