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Figure S1. Ferroelectric properties of the PMN-PT single crystal. (a) P-E hysteresis loops of the
PMN-PT. (b) Remnant polarization of the PMN-PT as a function of electric field.
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Figure S2. Dielectric properties of the PMN-PT single crystal. (a,b) Dielectric permittivity (a) and
dielectric loss (b) of unpolarized PMN-PT. (c,d) Dielectric permittivity (c) and dielectric loss (d) of

polarized PMN-PT.



Figure S3. A photograph showing the piezoelectric constant dss of the Ag/PMN-PT/Ag device.
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Figure S4. Absolute values of pyroelectric current and the corresponding pyroelectric coefficient Pc
of the PMN-PT sensor as its temperature is changed by AT.
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Figure S5. Response and recovery time of the PMN-PT bimodal sensor for pressure monitoring,.
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Figure S6. Piezoelectric current of the PMIN-PT bimodal sensor with different external resistance.
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Figure S7. Dependence of the positive piezoelectric current and the corresponding output power of
the PMN-PT bimodal sensor on the external resistance.
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Figure S8. Long-term stability of the PMN-PT sensor for pressure monitoring. (a) Stability test of
the PMN-PT sensor for pressure sensing under 125.6 kPa for 1800 s. (b) An enlarged part of the
output current. (c) Statistical analysis of the cycle-to-cycle variability of the output current.
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Figure S9. Working mechanism of the sensor under cooling condition. (a,b) A typical pyroelectric
currentsignal of the sensor (a) and the corresponding current generation mechanism (b) under cool-

ing stimuli with a temperature gradient AT of -7.87 °C.
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Figure S10. Time-dependent temperature gradient AT exerted on the PMN-PT sensor (-7.8 °C to
10.00 °C).
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Figure S11. Response time of the PMN-PT sensor for temperature sensing,.
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Figure S12. Electrical impedance of the bimodal PMN-PT sensor. (a,b) Pyroelectric current of the
PMN-PT bimodal sensor with different external resistance under heating (a) and cooling (b) stimuli.
(c,d) Dependence of the pyroelectric current signals and the corresponding output power of the
PMN-PT bimodal sensor on resistance under heating (c) and cooling (d) stimuli.
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Figure S13. Long-term stability of the PMN-PT sensor for temperature monitoring. (a) Stability test
of the PMN-PT sensor for temperature sensing under cyclical heating for 14660 s. (b) An enlarged
portion of the output current. (c) Statistical analysis of the cycle-to-cycle variability of the output
current.
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Figure S14. The plateau piezo-pyroelectric current I as a function of temperature under different
pressures.
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Figure S15. Dependence of stimuli classification accuracy and loss on epoch during training and
testing. (a) Dependence of accuracy on epoch. (b) Dependence of loss on epoch.

Table S1. Comparisons of the sensitivities of ferroelectric pressure and temperature sensors.

Pressure sensitivity Temperature sensitivity

Materials Operation mode (nA kPa-1) (nA °C-1) Ref.
PMN-PT Pressure & temperature sensing 28.4 17.75 This work
BaTiOs Pressure & temperature sensing - 0.48 [21]
P(VDE-TrFE) Pressure & temperature sensing - 0.27 [22]
BaTiOs Pressure & temperature sensing 1.43 8.85 [25]
P(VDEF-TrFE) Pressure & temperature sensing 40 0.38 [45]
P(VDF-TrFE) Pressure & temperature sensing 4.6 ~0.008 [46]
PVDF Pressure sensing 11.9 - [47]
Nylon-11 Pressure sensing 2.82 x10% - [48]
[C(NH2)3]CIOs4 Pressure sensing 20 - [49]
P(VDF-TrFE) Pressure sensing 12.4 - [50]
BaTiOs Pressure sensing 0.2 - [51]
0.94(BiosNaos)TiOs- Temperature sensing - 14 [52]

0.06Ba(Zro2sTio75)Os
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