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1. FTIR
  The prepared experimental samples were characterized by FTIR.

Figure S1 FTIR image of several P(VDF-HFP) films

2. XRD 
The prepared experimental samples were characterized by XRD.
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Figure S2 XRD image of several P(VDF-HFP) films

3. Weibull distribution
The films doped with different concentrations of BNNSs were analyzed for their 

breakdown characteristics by Weibull distribution. The result is shown in Figure S3.

Figure S3 Weibull distribution of BNNSs concentration test



4. P-E hysteresis loops
The P-E hysteresis loops can be used to calculate the charge-discharge efficiency of 

ferroelectric materials. P-E hysteresis loops of films were measured by using a 
ferroelectric tester. Several sample films were measured under 500, 1000, 1500, 2000, 
2500 and 3000 kV/cm electric fields at 10 Hz, respectively. The measurement results 
are shown in Figure S4.

Figure S4 P-E hysteresis loops of (a) P(VDF-HFP), (b) P(VDF-HFP)/BT, (c) P(VDF-
HFP)/BT@DPA, (d) HFP/BT@DPA/BNNSs, (e) PBP/BT@DPA



5. Leakage currents
As shown in Figure S5, the leakage currents of films were measured under 200, 400, 

600 and 800 kV/cm electric fields, respectively. The measure time was set as 200 ms 
and 20000 ms, respectively.

Figure S5 Leakage currents of several films from (a) P(VDF-HFP), (b) P(VDF-
HFP)/BT, (c) P(VDF-HFP)/BT@DPA, (d) HFP/BT@DPA/BNNSs, (e) 

PBP/BT@DPA


