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Mechanical model for strain gradient in the PLZT film.

The strain gradient formed in the PLZT film can be estimated using a mechanical model as 

below: A sample (films with substrate) with L for length, W for width and h for thickness was 

considered. Along the thickness direction, we assumed that the length at h/2 is not change when 

the sample was bent at a certain radius (r0). For the upward bending state, as shown in the Figure. 

S4 (a), the angle (θ) corresponding to the sample can be expressed as 
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Therefore, the length (L’) of the sample at r can be expressed as 
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The strain (u) at r can be expressed as 
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So, the strain gradient ( ) can be written as 
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For downward bending state, as shown in the Figure. S4 (b), the strain gradient can be 

estimated as  using a similar mechanical model.
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Figure S1. (a) A typical XRD θ-2θ scans for the PLZT/LSMO/STO multilayer on F-Mica. (b) φ 

scans taken around the (202) reflections of the F-Mica substrate (top), (002) reflections of the 

LSMO/STO layer (bottom).
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Figure S2. (a) ID-VG curves at different downward bending radius. (b) ID-VG curves at different 
bending cycles under 6 mm downward bending radius.
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Figure S3. (a) ID-VG curves at different bending cycles under 6 mm upward bending radius 
(VD=10 mV). (b) VDirac of curves in (a) at different bending cycles under 6 mm upward bending 

radius
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Figure S4. Mechanical model for upward bending state (a) and downward bending state (b).
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Figure S5. The capacitance of the PLZT under the voltage of 2 V.
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Figure S6. (a) P-E loops at different bending cycles and at the voltage of 2 V after different 

downward bending cycles (6 mm bending radius). (b) and (c) are Vc and Pr after different 

bending cycles in (a), respectively.


