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Fig. S1 Fabrication process of flexible MXene MSCs: 1) photoresist coating (negative PR: L300, width: 50 µm, spacing: 50 µm, length: 3.95 mm, # of finger: 60 ea, thickness: 3.5 µm), 2) exposure (exposure time: 4~15s), 3) development, 4) O2 plasma treatment (100W, 20sccm, 1min), 4) MXene coating (10-15 mg ml-1 of MXene solution, spin coating: 1000-1500rpm, 5min), 5) lift-off using by acetone (sonication), 6) buffer layer coating (10 wt% PVA in water, spin coating: 1000rpm, 1min)
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Fig. S2 Electrochemical sensing test of flexible MXene MSCs by GCD (galvanostatic charge-discharge) on a) PVA/H2SO4 and b) PVA/LiCl electrolyte
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Fig. S3. Electrochemical sensing test without buffer layer. a) change in capacitance calculated by b) CV curves, and c) change in capacitance calculated by d) GCD plot
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Fig. S4 Electrochemical sensing test depending on the curvature direction of positive (tensile strain) and negative (compressive strain)
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Fig. S5 Process of (i) Activation (H+ ions infiltration) and (ii) mechanical sensing test in practical
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Fig. S6 Ex-situ XRD of MXene films on a) PVA/H2SO4 electrolyte (d-spacing : pristine (12.40 Å) and PVA/H2SO4 (13.54 Å)) and b) PVA/LiCl electrolyte (d-spacing : pristine (12.40 Å) and PVA/H2SO4 (12.29 Å)
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Fig. S7 Ex-situ XPS spectra of MXene supercapacitors on PVA/H2SO4 electrolyte after 100 cycles charge/discharge. a) Ti 2p, b) C 1s, and c) O 1s, respectively
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Fig. S8 Mechanical sensing test of MXene-EDLC
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Nano-Micro Letters
Fig. S9 The change of resistance of MXene during bending and releasing up to 2,000 cycles
S11/S11
Table S1 Comparison of capacitive-type strain sensors

	
	Material
	Sensor type
	Linearity
	Sensitivity
	Strain (ε) (%)
	Stability
	Response time (ms)
	Refs.

	Pseudocapacitor-cap
	MXene/PVA/H2SO4
	Capacitive
(interdigitated)
	Near one-linear
	GF 1,200
	~1%
	up to 2,000
	~500 ms
	Our work

	Dielectric-cap
	Au film/Parylene/Prestretched elastomer
	Capacitive
(sandwich)
	One-linear
	GF 3.05
	20%
upto 110%
	1,000
	NA
	[S1]

	
	AgNW/PDMS
	Capacitive
(interdigitated)
	One-linear
	GF -2
	upto 30%
	1,000
	NA
	[S2]

	
	CNTs–Dragon-skin elastomer
	Capacitive
(sandwich)
	One-linear
	GF 0.97
	1%
upto 300%
	2,000
	~100 ms
	[S3]

	
	CNTs–silicone elastomer
	Capacitive
(sandwich+pattern)
	One-linear
	GF 0.99
	100%
	3,000
	NA
	[S4]

	
	AgNWs–Ecoflex
	Capacitive
(sandwich)
	One-linear
	GF 0.7
	upto 50%
	100
	~40 ms
	[S5]

	
	AgNWs-PDMS
	Capacitive
(sandwich)
	One-linear
	GF 1.01
	40%
	NA(4)
	NA
	[S6]

	
	EGaIn/Acrylic elastomer/
Polysil/silicone elastomer
	Capacitive
(interdigitated)
	One-linear
	GF 1.61
	80%
	10,000
	NA
	[S7]

	
	Graphene/PDMS
	Capacitive
(sandwich)
	One-linear
	GF 0.97
	80%
	1,000
	180 ms
	[S8]

	
	CNTs/PDMS
	Capacitive
(interdigitated)
	One-linear
	GF 0.637
	100%
	1,500
	60 ms
	[S9]

	
	MXene/VHB/PVA hydrogel
	Capacitive
(sandwich)
	One-linear
	GF 0.4
	200%
	10,000
	190 ms
	[S10]

	
	Ecoflex-CB
	Capacitive
(sandwich)
	non-linear
	GF 0.83-0.98
	50-500%
	10,100
	NA
	[S11]

	
	SWCNT-SB/Ecoflex
	Capacitive
(sandwich)
	non-linear
	GF -0.64-1.13
	0-100%
	10
	80ms
	[S12]

	
	PA 6.6/elastane yarn
	Capacitive
(interdigitated)
	One-linear
	GF -0.68
	230%
	100
	66ms
	[S13]

	
	SSPU/Galinstan
	Capacitive
(sandwich)
	One-linear
	GF 1.003
	200%
	NA
	32ms
	[S14]

	
	Parylene C-SU-8
	Capacitive
(sandwich)
	One-linear
	GF -0.25
	100%
	100
	22ms
	[S15]

	
	Chitosan/Cu NWs
	Capacitive
(sandwich)
	
	GF 2.9
	70%
	1,000
	NA
	[S16]

	EDL-cap
	Ag NFs/Ionic Hydrogels
	Capacitive
(sandwich)
	Two-linear
	GF 3
GF165
	10%
1,000%
	300
	320 ms
	[S16]

	
	PDA–PAA–Cr3+ hydrogel
	Capacitive
(sandwich)
	Non-linear
	GF33.4
	500%
	NA (10)
	NA
	[S17]

	
	Poly(NaSS-Co-DMC)
	Capacitive
(sandwich)
	Two-linear
	GF 2.9
	0-350%
	1,000
	250ms
	[S18]
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Fig. S10 a–d) CV curves depending on varying molar concentration of PVA/H2SO4 electrolyte (0.5M – 4M) on bending and releasing
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Fig. S11 GIWAXS analysis set up of MXene films in flat and bent
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Fig. S12 2D GIWAXS pattern of MXene film in a) flat and b) bending geometry
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Fig. S13 2D GIWAXS pattern of a) MXene and b) MXene/PVA film under compression strain
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Fig. S14 Operando XPS experiment set-up environment (XPS equipment connected with charge-discharge system)
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Fig. S15 Operando XPS spectra at a) C 1s and b) O 1s of MXene SCs
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Fig. S16 Operando Raman spectra of a) MXene SC in flat state and b) in bent state
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