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Supplementary Figures and Tables
[bookmark: OLE_LINK30][bookmark: OLE_LINK31]Table S1 Deformations corresponding to different parts of HPCH during compression
	Compression deformation of HPCH
	Compression deformation of Soft part
	Compression deformation of Hard part

	0
	0
	0

	16%
	21%
	4%

	39%
	50%
	13%

	56%
	62%
	32%

	68%
	83%
	55%


[bookmark: _Hlk190939127]Table S2 Comparison of HPCH with other materials in sensing properties
	Material composition
	Sensitivity (kPa-1)
	Range (kPa)
	Specific conductance (S/m)
	Response time (ms)
	Detection limit (Pa)

	Cellulose/PVA hydrogel [S1]
	13.91
	37.3
	0.46
	-
	14.7

	Cellulose ion-conductive hydrogel [S2]
	89.81
	140
	3.17
	-
	-

	PAA/Ag0 [S3]
	171.4
	-
	-
	38
	0.075

	CNT/Ecoflex [S4]
	3.13
	50
	-
	94
	0.07

	AM / THMA/ VBIMBF4 [S5]
	0.14
	500
	-
	180
	-

	Ag/PA@BC aerogel [S6]
	6.92
	-
	-
	200
	28

	ACC/PAA/alginate hydrogel [S7]
	1
	-
	-
	-
	-

	TPU/Ag NW/NaCl [S8]
	1167
	10.24
	-
	-
	1.34

	CNTs/GNP Micro@Sponge [S9]
	39.007
	160
	-
	70
	0.9

	CNT-PDMS [S10]
	372.2
	-
	-
	3.33
	-

	IAH-PET [S11]
	9.32
	-
	-
	-
	25

	TA-SGs [S12]
	9.26
	-
	-
	32
	-

	CF-hydrogel [S13]
	6.01
	-
	-
	161
	1

	PVA/MWCNT/CF gel [S14]
	4.2
	54
	-
	231
	1.2

	This Work
	1622
	164.707
	4.01
	45
	17
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Fig. S1 Preparation of the HPCH sensor
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Fig. S2 Optical micrographs of the upper portion (soft part) of the HPCH immersed in different solutions: (a) ethanol; (b) KCl, (c) LiCl and (d) trisodium citrate
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[bookmark: _Hlk174126737]Fig. S3 Conductivity of HPCHs immersed in different solutions
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[bookmark: _Hlk180074441]Fig. S4 Tensile stress-strain curves of HPCHs immersed in different solutions
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Fig. S5 SEM images of the soft layer of HPCH during compression with different strains of (a) 0%, (b) 16%, (c) 39%, (d) 56%, (e) 68%. SEM images of the hard layer of HPCH during compression with different strains of (f) 0 %, (g) 16 %, (h) 39 %, (i) 56%, (j) 68%
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Fig. S6 ΔC/C0 variations of HPCHs with pressure
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Fig. S7 Change in capacitance with continued application of a small pressure in a large pressure situation
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Fig. S8 (a) The capacitance responses of the HPCH sensor at different temperatures (0-60 °C). (b) The capacitance response of HPCH sensor in the 10~90 % R.H. range
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Fig. S9 The corresponding capacitive signals of mouth
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Fig. S10 Capacitive signals from hairdryer vibrations detected by the sensor, and frequency-time window of capacitive signals from hairdryer vibrations obtained by using wavelet transform
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Fig. S11 Calibration curve for pressure versus capacitance change for HPCH sensor encapsulated by VHB
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Supplementary Figures and Tables 

Table S1 Deformations corresponding to different parts of HPCH during compression 

Compression deformation of 

HPCH 

Compression deformation of 

Soft part 

Compression deformation of 

Hard part 

0 0 0 

16% 21% 4% 

39% 50% 13% 

56% 62% 32% 

68% 83% 55% 

Table S2 Comparison of HPCH with other materials in sensing properties 

Material 

composition 

Sensitivity 

(kPa

-1

) 

Range 

(kPa) 

Specific 

conductance 

(S/m) 

Response 

time (ms) 

Detection 

limit (Pa) 

Cellulose/PVA 

hydrogel [S1] 

13.91 37.3 0.46 - 14.7 

Cellulose ion-

conductive hydrogel 

[S2] 

89.81 140 3.17 - - 

PAA/Ag

0 

[S3] 171.4 - - 38 0.075 

CNT/Ecoflex [S4] 3.13 50 - 94 0.07 

AM / THMA/ 

VBIMBF4 [S5] 

0.14 500 - 180 - 

