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Figure S1: Exposed area for EDS along with elemental mapping of Ti and C. 
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Figure S2: XPS survey spectra of exfoliated Ti3C2Tx MXene.
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Figure S3: PV parameters of C-PSCs in forward and reverse scan directions; (a) open-circuit voltage (VOC) (b) short-circuit current density (JSC); (c) fill factor (FF); (d) power conversion efficiency (PCE).

	Scan
	Voc(V)
	Jsc(mA/cm2)
	Fill factor (%)
	PCE (%)

	FW
	0.99 ± 0.02
	16.16 ± 2.3
	32.5 ± 4.6
	5.23 ± 1.1

	RV
	0.98 ± 0.02
	16.17 ± 2.4
	32.43 ± 8.1
	5.21 ± 1.5



Table S1:  Average values of PV parameters of C-PSCs in forward and reverse scan directions.
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Figure S4: (a) Dark JV and (b) Current vs light Intensity for the best performing C-PSC device.
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		Figure S5: (a) Comparative GCD of the integrated photocapacitor under various light intensities, i.e. 1 sun, 1000 lx, 500 lx, 200 lx; (b) Power variation with time of the device under various light conditions, (c) GCD of the device under 1 sun and constant current mode; (d), (e) and (f) Power variation of the integrated photocapacitor under different indoor light conditions, i.e. 1000 lx, 500 lx, 200 lx, respectively.

	[image: ]Figure S6: Diagram illustrating the synthesis process for Ti3C2Tx MXenes exfoliation.
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Figure S7: (a) MXene inks of different concentrations and (b) all blade coated MXene/ITO/glass in a 10 × 8 cm2 of large area.
	Light intensities
(Outdoor and indoor)
	Load Resistances

	
	1 MΩ
	3 MΩ
	6 MΩ

	
	Vcap
(V)
	Pcap (µW)
	tc
(s)
	td
(s)
	Vcap
(V)
	Pcap (µW)
	tc
(s)
	td
(s)
	Vcap
(V)
	Pcap (µW)
	tc
(s)
	td
(s)

	1 sun
	0.85
	0.75
	5.1
	≈67
	0.86
	0.25
	5
	≈68
	0.87
	0.13
	4.9
	≈70

	1000 lx
	0.78
	0.63
	5.1
	≈65
	0.79
	0.21
	5
	≈67
	0.8
	0.10
	4.9
	≈68

	500 lx
	0.76
	0.60
	5.1
	≈62
	0.77
	0.20
	5
	≈65
	0.78
	0.09
	4.9
	≈66

	200 lx
	0.72
	0.54
	5.1
	≈60
	0.73
	0.18
	5
	≈63
	0.74
	0.09
	4.9
	≈64



Table S2: All the information regarding photocharging, discharging time, voltage and power acquired at various light intensities and resistances.
	Supercapacitor electrode
	Device
layout
	Type of PV device
	Operational voltage
(Vcap)
	ηoverall (%)
(illumination)
	Mode of measurement
	Stability
	Coulombic efficiency
(%)
	Ref

	MWCNT-PPy
	3T
	Glass/FTO/TiO2/MAPbI3/
Spiro-OMeTAD/gold
	0.6 in 300 s
	10 (1 sun)
	Constant current mode
	-
	-
	1

	carbon-AC/rGO-PEDOT
(Microsupercapacitor)
	2T
	Glass/FTO/SnO2/MAPbI3/
carbon-AC/rGO-PEDOT
	0.85 in 20 s
	3.6 (1 sun)
	Constant current mode
	51.6% after 6000 cycles
	-
	2

	PEDOT-C
	2T
	Perovskite solar cell
	0.96 in 10 s
	5.6 (1 sun)
	Constant current mode
	100% after 460 cycles
	-
	3

	PANI@CNT
(Sandwiched type)
	3T
	Glass/FTO/TiO2/MAPbI3-
MWCNT/PANI@CNT/PMMA
	0.7 in 100 s
	0.76 (1 sun)
	Constant current mode
	70% after 500 cycles
	96
	4

	Activated carbon (sandwiched type)
	3T
	Glass/FTO/WOx/MAPbI3/
Spiro-OMeTAD/Au
	0.65 in 25 s
	2.13 (1 sun)
	Constant current mode
	85% after 2000 cycles
	-
	1

	Carbon (sandwiched type)
	3T
	Glass/FTO/c-TiO2/
m-TiO2/MAPbI3/Carbon
	0.91 in 10 s
	7.1% (1 sun)
	Constant current mode
	85% after 3000 cycles
	-
	6

	MoO3
(Sandwiched type)
	3T
	Glass/FTO/TiO2/MAPbI3− xCl x/
spiro-OMeTAD/MoO3/Au 
	0.6 in 100 s
	2.3% (1 sun)
	Constant current mode
	-
	-
	7

	MXene
(Sandwiched type)
	2T
	PET/Ti3C2Tx/PEI/P3HT:ICBA/PEDOT:PSS/Ti3C2Tx
	0.8 V in 50 s
	2.2% (1 sun)
	Constant current mode
	95% after 10000 cycles
	97% after 10000 cycles
	8

	MXene
(Microsupercapacitor)
	3T
	Glass/ITO/SnO2/
Cs0.06FA0.78MA0.16Pb(I0.84Br0.16)3/PTAA/C
	1.15 in 4.9 s
	8.5% (1 sun)
	Constant current mode
	87% after 6000 cycles
	99
	This Work

	MXene
(Microsupercapacitor)
	3T
	Glass/ITO/SnO2/
Cs0.06FA0.78MA0.16Pb(I0.84Br0.16)3/PTAA/C
	0.87 in 4.9 s
	3.8% (1 sun)
8.05 (1000 lx)
	Open circuit voltage
	87% after 6000 cycles
	99
	This Work



[bookmark: _Hlk208312812]Table S3: Comparative analysis of photocapacitors combining supercapacitors with different layouts and electrode materials and perovskite solar cells with different cell stacks.
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