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Synthesis of Cs3Sbzls perovskite:
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Figure S1: Synthesis of Cs3Sbzlo
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Preparation of the composite:
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Figure S2: Schematic for the synthesis of the composite of Cs3Sb2lo and PVDF (PCSI).
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Figure §3: XPS survey scan of Cs3Shzly
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Figure S4: (a) The FESEM image (b) The EDX spectra (c) EDX elemental distribution
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Figure S5: (a) TGA and (b) DSC of Cs3Sblo, (c) TGA of PVDF and composites, DSC curve of
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(d) PVDE, (e) PCSI 2, (f) PCSI 4, (g) PCSI 6, (h) PCSI 8, and (i) PCSI 10.
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Figure S6: The deconvoluted XRD profiles showing «, 5, and y-phases of (a) PCSI2, (b)
PCSI4, (c) PCSI6, and (d) PCSI10
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Figure S7: EDX Spectra of PCSIS
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Figure 8§8: FESEM images of (a) PVDF, (b) PCSI2, (c) PCSI4, (d) PCSI6, and (e) PCSI10
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Figure S89: Leakage current density of PVDF and all the composites.
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Figure S10: Frequency-dependent (a) real part of impedance (Z'), (b) imaginary part of
impedance (Z'"), (c) real part of dielectric constant (€'), (d) dielectric loss (€'') at various
temperatures of Cs3Shzlo, temperature-dependent real part of dielectric constant (€') of (e)

CssShaly, (f) PVDE, (g) PCSIS, and (h) frequency-dependent loss tangent tan(6) at various

temperatures.

Fig. S10a illustrates how the real part of complex impedance, Z'(w), varies with the frequency
at different temperatures. In the low frequency region, Z'(w) is high but it starts decreasing
when the frequency increases for all temperatures. In high frequency region, Z'(w) remains
constant with the temperature, suggesting the release of space charges and a reduced role of
grain boundaries in total impedance at high frequencies [1]. The reduction in Z'(w) with
increasing temperature might be due to the decreased trapped charge density and increased

mobility of charge carriers. The imaginary part of complex impedance, Z'' (W), is shown in Fig.
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S10b. Z" (w) vs w is known as the loss spectrum which shows the distinct relaxation peaks at
different temperatures. These peaks appear when the frequency of the external field matches
with the localized hopping frequency of the electron. The shifting of the relaxation peak with

increasing temperature suggests the presence of thermally activated charge carriers.
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Figure S11: The stored energy densities and energy loss densities of PVDF and all the PCSISs.
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Figure S12: The 3D AFM topographical image of PCSIS
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Figure S13: Schematic of the piezoelectric nanogenerator device.
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Figure S14: Power density of PVDF
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Figure S15: Output voltage of PCSI 8 under (a) different frequencies and (b) different forces.

(b)

Figure S16: Optimized structure of (a) Cs3Sh2ly, (b) PVDF and (c) Cs3Sb2lo-PVDF
hetrostructure. Grey, white, silver, green, violet, brown sphere represent carbon, hydrogen,

flourine, cesium, iodine and antimony respectively.
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Figure S17: The schematic representation of the film in (a) unstrained, and (b) strained

conditions for the calculation of generated strain.

From Fig. S17b, using the trigonometry relation in AOAB, the equation (4) in the main

manuscript is derived as:
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Figure S18: Change in output voltage of the photodetector in dark and illuminated conditions.
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Table S1: Comparison of different nanogenerators

Current/

Polymer Filler/Device | Pressure/ Output Current | Applications Stability/ Reference
Structure Force voltage ; Cycles
density
Calculator,
PVDF | FAPbBr, | . ringer 262V | 21pA | SCDscreen | eeks 2]
imparting speaker, and
wristwatch
ErCls. 6H.0
and Finger Glowing of i
PVDF 1 Fe(NO3)s, | imparting 115 32 WA LEDs [3]
9H20
Responses
observed from 3600
PVDF MAPbLBI3 Finger touch 5V 60 nA NG as [4]
. cycles
different
letters
PVDF | ZnONRs | Bending 85V | 22pa | Clowingof - [5]
LEDs
6 Velocity
PVDF Graphene 2 Pa 11V nA/cm?2 sensor - [6]
Wrist watch,
PDMS ZnSIMWCN 13.6 kPa 3BV 77.7 nA | calculator, and - [7]
T
LCD
Glowing of 3
PDMS PZT 0.4 Mpa 22V - LEDs days/6000 [8]
cycles
Hexagonal . 1500
PVDF boron nitride Hard tapping 68 V 0.1 pA - cycles [9]
P(VDF CsPbBr3 Powering 1200
— TrFE) QDs 0.6 Mpa 115V ] LEDs cycles [10]
Weight
measurement
PEDOT Mapping, 91000
coated 8.3 kPa 48V 6 uA Vibration ovcles [11]
PVDF Sensor, Y
Fatigue
Testing
Capacitor
Hand charging, 10000 This
PVDF CsaShals hammering 85V 2.6 pA Glowing of cycles Work
LEDs
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