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Fig. S1. Schematic drawing of the double-layer structure: (a) under-coating 
representing the 0.5 wt% PMMA coating films; (b) just-coating representing the 1 wt% 
PMMA coating films; (c) over-coating representing the 3 wt% PMMA coating films. 

Fig. S2. The smooth side of PVDF films at different magnifications. The ripples in the 
picture come from the electron bombardment during the SEM test, not from the sample 
itself



Fig. S3. Variation of distortion rate with the variation of hole radius. The insets 
illustrate the electric field distortion near the electrode-dielectric interface.

Fig. S4. Cross-sectional SEM images of polymer films with different spinning coating 
solution with mass fraction (a)0.5wt%, (b) 1wt%, (c) 3wt%.



Fig. S5. Frequency dependence of the dielectric constant and dissipation factor of 
PMMA

Fig. S6. Variation of distortion rate with the variation of remaining depth. The insets 
illustrate the electric field distortion near the electrode-dielectric interface.



Fig. S7. The distribution of electric field strength with surface hole shape defect just 
fully filled.

Fig. S8. Variation of distortion rate with the variation of coating thickness. The insets 
illustrate the electric field distortion near the electrode-dielectric interface.



Fig. S9. Weibull distribution analysis of the breakdown strength of PMMA.

Fig. S10. Variation of PMMA leakage current with applied voltage, the thickness of 
PMMA sample is 6.8μm.



Fig. S11. Electric displacement–electric field loop of pure PVDF film.

Fig. S12. Electric displacement–electric field loop of double-layer composite film 



with 0.1%wt coating PMMA.

Calculation of time constant

𝜏𝑃𝑉𝐷𝐹 = 𝑅 ∗ 𝐶𝑃𝑉𝐷𝐹 = 100 ∗ 103 ∗ 8.85 ∗ 10 ‒ 12 ∗ 6.69 ∗
0.1256 ∗ 10 ‒ 4

9 ∗ 10 ‒ 6
≈ 8.26 𝜇𝑠

𝜏𝐵𝑂𝑃𝑃 = 𝑅 ∗ 𝐶𝑃𝑉𝐷𝐹 = 100 ∗ 103 ∗ 8.85 ∗ 10 ‒ 12 ∗ 2.2 ∗
0.1256 ∗ 10 ‒ 4

4.88 ∗ 10 ‒ 6
≈ 5.01 𝜇𝑠

𝜏𝑃𝑉𝐷𝐹

𝜏𝐵𝑂𝑃𝑃
≈ 1.65

The discharge time of PVDF(  is μs and the discharge time of BOPP(𝑡𝑃𝑉𝐷𝐹) 22.1

 is μs.𝑡𝐵𝑂𝑃𝑃) 14.4

𝑡𝑃𝑉𝐷𝐹

𝑡𝐵𝑂𝑃𝑃
≈ 1.53

The difference of results mainly comes from the resistance of film capacitor and the 

permittivity measured at low field and fixed frequency.


