
 

 

Energy Materials 

 

Supplementary Material 

 

A wireless sensor and energy harvesting system based on piezoelectric-

electromagnetic synergy in P(VDF-TrFE) films 

 

Yingjuan Yan1, Weimin Xia1,*, Lu Wang2,*, Hong Pan1, Xiaofang Zhang1, Yinghui 

Wang1, Xinru Wang1, Ronghao Yang3 

 

1School of Materials Science and Engineering, Xi’an University of Technology, Xi’an 

710048, Shaanxi, China.  

2School of Instrument Science and Technology, Xi'an Jiaotong University, Xi’an 

710049, Shaanxi, China.  

3School of Chemical and Process Engineering, University of Leeds, Leeds LS2 9JT, 

UK.  

 

Correspondence to: Dr. Weimin Xia, School of Materials Science and Engineering, 

Xi’an University of Technology, Xi’an 710048, Shaanxi, China. E-mail: 

xiaweimin@xaut.edu.cn; Dr. Lu Wang, School of Instrument Science and Technology, 

Xi'an Jiaotong University, Xi’an 710049, Shaanxi, China. E-mail: wang.lu@xjtu.edu.cn 

 

 

Supplementary Figure 1. Component parts and assembly process of PEEH. 



 

 

 

 

Supplementary Figure 2. Experimental platform for wind speed test and vibration test. 

 

 

Supplementary Figure 3. Current output test bench. 

 



 

 

Supplementary Figure 4. XRD pattern of P(VDF-TrFE) film. 

 

 

Supplementary Figure 5. DSC curve of P(VDF-TrFE) film. 

 

Supplementary Figure 6. Original POM image of the P(VDF-TrFE) film. 



 

 

 

Supplementary Figure 7. Simulation results of piezoelectric cantilever beam in three 

different vibration modes. 

 

 

Supplementary Figure 8. Simulation analysis of magnetic field strength of 

electromagnetic modules. 

 

 

Supplementary Figure 9. Sweep curves of PEH1 a and PEH2 b at different 

accelerations. 



 

 

Supplementary Figure 10. Flow chart of experimental test. 

 

 

Supplementary Figure 11. Plot of open-circuit voltage output of PEH1 a and PEH2 b 

versus wind speed. 

 

 

Supplementary Figure 12. Plot of open-circuit voltage output of EMH1 a and EMH2 b 

versus wind speed. 



 

 

 

Supplementary Figure 13. Current response of PEH at 11 m/s wind speed. 

 

Supplementary Figure 14. Output power and output voltage response of PEH with 

different load resistances at 11 m/s wind speed. 



 

 

Supplementary Figure 15. Circuit design diagram of energy storage circuit and voltage 

regulator circuit. 



 

 

 

 

Supplementary Figure 16. Photograph of the PEEH system test. 

 


