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Figure S1. Schematic of the detailed fabrication procedure of the PENG device. 

Figure S2. XPS spectrum of the KNN-BNZ-AS-Fe particles. 



 

Figure S3. Raman spectra of KNN-BNZ-AS-Fe based composite films. 

Figure S4. Ferroelectric hysteresis loops of composite films with various 

KNN-BNZ-AS-Fe concentrations. 



 

Supplementary movie. 1. Movie showing the 10 commercial green LEDs lit up by 

the electrical energy generated from the PENG. 

 

Supplementary movie. 2. Movie showing the behavior and process of the counter 

integrated with the PENG device with and without the inorganic particles under the 

pressure by the finger touch.  

 

Supplementary movie. 3. Movie showing the working demonstration of a 

self-powered smart collision alarm system. 


