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Fig. S1 

 

Fig. S1. Size distribution of the synthesized ZS particles. 

 

 

Fig. S2 

 

Fig. S2. EDX spectrum of (a) PTr, (b) PTr-1ZS, (c) PTr-5ZS, and (d) PTr-10ZS composite 

films. 
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Fig. S3 

 

Fig. S3. Variation of absolute value (D-D0)/(V-V0) at maximum applied tip bias of 20 V with 

the variation of ZS wt% in P(VDF-TrFE). 

 

 

Fig. S4 

 

Fig. S4. The 3D topography image of the PTr-1ZS sample for a scanned area of 5 μm × 5 μm 

obtained from PFM instrument. 
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Fig. S5 

 

Fig. S5. Variation of |𝑑33| of the composite films with the variation of ZS wt% in P(VDF-

TrFE). 

 

 

Fig. S6 

 

Fig. S6. Variation of 𝑔33 of the composite films with the variation of ZS wt% in P(VDF-TrFE). 
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Fig. S7 

 

Fig. S7. Variation of 𝐹𝑜𝑀 of the output performance of PTr/ZS based PENGs with the 

variation of ZS wt% in P(VDF-TrFE). 

 

 

Fig. S8 

 

Fig. S8. RL dependence of load current (IL). 
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Fig. S9 

 

Figure S9. (a) Scheme of bending geometry and (b) digital photograph of the bent device (t = 

thickness, L = length, and L-dL = length after deformation of the device). 

 

 

 

Note S1 

Applied input mechanical strain calculation for bending experiment 

As shown in Figure S8, the two edges of the device (two opposite edges of its length) were 

held and bending was applied along the out-of-plane direction. If ‘L’ and ‘t’ be the length and 

thickness of the device and ‘L-dL’ be the thickness after deformation, then the input mechanical 

strain (ε) can be calculated by using the equation given below. 

𝜀 =
𝑡

2𝑅0
× 100% , where ‘𝑅0’ is the radius of curvature after bending and is given by 𝑅0 =

𝐿

2𝜋√
𝑑𝐿

𝐿
−
𝜋𝑡2

12𝐿2

. 

For the present case, the values of ‘dL’ were found to be 0.2, 0.4, and 0.8 cm for three different 

orders of bending. By using the values of other parameters (as already mentioned in the article), 

the values of ‘𝑅0’ and ‘𝜀’ were found to be 1.88, 1.31, and 0.93 cm and 6.6, 9.5, and 13.4%, 

respectively. 
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Fig. S10 

 

Fig. S10. Typical output ISC signal from the PTr-1ZS based PENG for the applied bending 

strain of ~13.4%. 


