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Figure S1 (a) The top-view and (b) cross-view SEM images of RGO film.
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Figure S2 (a) The J-V curves and (b) EIS spectra of DSSCs with or without electro-
spun PVDF nanofiber membrane.
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Figure S3 (a) The CV curves of all-solid-state supercapacitors based on BMIMBF, gel
electrolyte at various scan rates and (b) the GCD curves at different discharge currents
with PF as electrode.



(@)
— 301
o
<
g 104
v
Z 0] £
-;; 7
=
% -10+ 2mVss
—S mV/s
s -20 —— 10 mV/s
E e 20 MV /s
B J 50 mV/s
5 -30 —— 100 mV/s

02 03 04 05 0.6 0.7
Voltage (V)

0.0 0.1

Voltage (V)

APF

— 0.5 mA
1.0 mA
2.0 mA
4.0 mA

0 100 200 300 400 500 600 700
Time (s)

Figure S4 (a) The CV curves of all-solid-state supercapacitors based on BMIMBF, gel
electrolyte at various scan rates and (b) the GCD curves at different discharge currents
with APF as electrodes.
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Figure S5 (a) The CV curves of all-solid-state supercapacitors based on H,SO, gel
electrolyte at various scan rates and (b) the GCD curves at different discharge currents
with APGF as electrodes.

Figure S6 (a) The CV curves
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of all-solid-state supercapacitors based on KOH gel

electrolyte at various scan rates and (b) the GCD curves at different discharge currents
with APGF as electrode.
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Figure S7 The Ragone plots of all-solid-state supercapacitors based on (a) different

electrodes and (b) different gel electrolytes.
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Figure S8 The Nyquist plots spectra of all-solid-state supercapacitors based on (a)
different electrodes and (b) different gel electrolytes. The inset of (a) is the equivalent

series circuits of the Nyquist plots.
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Figure S9 Photo-charge/ galvanostatic-discharge performance of IPC based on (a)
H,SO, gel electrolyte and (b) KOH gel electrolyte.
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Figure S10 Photo-charge/ galvanostatic-discharge performance of IPC based on GP and
AGP electrodes at various discharge currents.
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Figure S11 The photo-charging and self-discharging of IPC with various compatible

electrodes.
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Figure S12 (a) Structure diagram and (b) device diagram of high-voltage IPC.
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Figure S13 (a) The J-V curve and (b) the open circuit voltage of series photoanode
modules.
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Figure S14 (a) The CV curves and (b) the GCD curves of all-solid-state supercapacitors
based on BMIMBF, gel electrolyte and APGF as electrodes at various voltage
windows.

Figure SlS The photography of LEDs lightened by high-voltage IPC (a) under
illumination and (b) under dark.

Table S1 Performance of IPCs based on various compatible electrodes



Flexible/  Compatible Specific Photoconversion ~ Overall Ref
Rigid Electrode Capacitance Efficiency Efficiency '
Rigid PAII;II;S\IT 422 mF/cm? 22.1% 0.77% [1]
Rigid b‘g’a‘ﬁztru]z()z 1.1 mF/cm? 3.17% 1.64%  [2]
Rigid PEDOT film 30 mF/cm? 3.84% 2% [3]
Rigid/ FTO glass / 21.25F 14.14% 2.13% (4]

Flexible ITO-PEN 17.27F 10.80% 1.27%

Rigid FTO glass 183 F/g 6.11% / [5]
Rigid NiC0:0,@ 400F /g 13.79% 4.08% [6]
carbon paper
F@Ti
Flexible  © %{OISOZ@ 18.51 mF/cm? 9.5% 18%  [7]
2
Flexible  Ti3C,Tx film 502 mF/cm? 13.6% 2.2% [8]
. Carbon
Flexible 78.26 mF/cm? 5.5% 4.69% [9]
nanotube yarn
PEDOT:

Flexible PSS/Ag 52 mF/cm? 6.43% 4.94% [10]

fiber

Flexible blg)ac;lzquOz 262.5 mF/em? 5.6% 49%  [11]

Flexible =~ PEDOT fiber  251.2 mF/cm? 7.3% 5.1% [12]

.. Thi
Rigid/ = PEDOTRGO )¢ 57 mF/em? 6.87% 5.8% ;
Flexible film work
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