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Figure S1. Polarization-electric (P-E) curves of R-PMN-PT (a), Gg3o-PMN-PT (b) and G3p3-PMN-

PT (c) under different electric fields.
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Figure S2. Dielectric constant, dielectric loss (a) and impedance (b) of the gradient structure film
with frequencies from 10° to 107 Hz. (c¢) Tan (delta) and phase image of the gradient films under

AC triangular waves at 1 kHz.
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Figure S3. Structure and photograph of the prepared flexible pressure sensor. a) Structure of the

flexible device. b) Photograph of the fabricated flexible device.
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Figure S4. Output voltage (a-c) and charge (d-f) of the gradient structure films under different

pressures at the same frequency.
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Figure S5. Simulation results of output voltage for R-PMN-PT (a), Gy30-PMN-PT (b) and G3¢3-
PMN-PT (c) under the same pressure.
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Figure S6. a) Schematic diagram of the fabrication process of PMN-PT nanoparticles. b-c) SEM

images of the PMN-PT nanoparticles. Scale bars are 3 um and 1 pm. d) XRD pattern of PMN-PT

ceramic with perovskite phase.



Table 1. Comparison of the mechanical strength and piezoelectricity with different tough
piezoelectric materials.

Materials Tensile modulus (MPa)| Tensile strength Piezoelectric References
(MPa) coefficient (pm/V)
BT-PVDF 368 12 9.4 1
composites
CNT@3-3-3 28 x 120 2
composites
Piezoelectric 340 7 150 3
metamaterials
Piezoceramic 350 5 190 4
textile
Piezoelectric 13.5 12 62 5
gel
Heterostructure 4000 10 5.3 6
glycine-PVA film
Gradient 830 55 15.5 This work

structure
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