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Fig. S1 Micro-structure of the dome-shaped ionic hydrogel
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Fig. S2 The formation mechanism of the electric double layer (EDL)
According to our previous work, we have calculated the capacitance of the electric double layer (CEDL) as follow:

		(S1)
where CC is the capacitance value of the compact layer, CD is the capacitance value of the diffusion layer. When high frequency AC power is applied to the electrodes, the capacitance value of the diffusion layer (CD) is much larger than the capacitance value of the compact layer (CC). Therefore, the equation 1 can be expressed as:

		(S2)
Due to the strong force between the electrode and the ion, the compact layer can be equivalent to a parallel plate capacitor. Therefore, the capacitance value of the compact layer (CC0) per unit area can be expressed:

		(S3)
Where εr and ε0 are dielectric constant and vacuum dielectric constant, respectively. d is the distance of the compact layer. A0 is the contact area between the ionic hydrogel and electrode. Therefore, the capacitance of double electric layer (CEDL0) per unit area can be expressed as follow:

	constant	(S4)
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Fig. S3 The dome-shaped ionic hydrogel area variation under external load pressure
According to Hertz contact theory when the external pressure is applied to the knitted fabric electrode, the deformation of single ionic hydrogel can be expressed as

		(S5)
Where R is the diameter of the dome-shaped ionic hydrogel, v and E is the Poisson’s ration and elastic modulus of the dome-shaped ionic hydrogel, respectively. F is the external pressure loading. Meanwhile, the total normal deflection of the dome-shaped ionic hydrogel can be expressed as 	

		(S6)
Therefore, the contact area of the single dome-shaped ionic hydrogel can be expressed as

		(S7)
Further, the overall contact area of the dome-shaped active layer of our programmable tactile sensoriomotor interface can be expressed as 

		(S8)
Where N is the number of the dome-shaped ionic hydrogel. Therefore, under external pressure stimuli, the capacitance of our interface can be expressed as

		(S9)
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Fig. S4 The excellent mechanical property of the PAAM-LiCl ionic hydrogel
The components of the tactile sensorimotor interface (the weft-knitted double-sided jacquard fabric and ionic hydrogel) are all soft matter. Notably, PAAM-LiCl hydrogel can endure 1000% stretching and has negligible hysteresis. This excellent mechanical performance stems from its unique 3D porous structure and the large amount of water between the polymer chains [S1-S7].
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Fig. S5 The response and release time of the tactile sensorimotor interface
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Fig. S6 Tactile sensing stability test of our interface at different compression frequencies: 0.5, 1 and 2 Hz
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Fig. S7 Characteristic of the ionic hydrogel. (a) Brilliant intrinsic flexibility of ionic hydrogel. (b) Stable electrical property of ionic hydrogel
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Fig. S8 Resilience property of knitted fabric: unique loop structure
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Fig. S9 Illustration of adhesion property of the ionic hydrogel. Photographs of ionic hydrogel adhered on various polar substrates (PTFE, wood, PDMS, plastic, sponge, metal, oil paint and skin)
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Fig. S10 Excellent tactile sensing property of our interface under gradient pressure loading (0, 30, 60, 120, 150 kPa)
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Fig. S11 Stability property of our interface under different pressure loading: 50, 80, 100, 120, 150 kPa
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Fig. S12 The high pressure resolution of the programmable tactile sensorimotor interface under different reference pressures of P=8, 100 and 200 kPa
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Fig. S13 Image of L-shaped control positioning tactile interface
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Fig. S14 Image of direction control rotation 
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Fig. S15 Images of five type fabric substrate materials: cotton knitted fabric, cotton woven fabric, PET woven fabric, PET non-woven fabric and double-side fabric, respectively
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Fig. S16 The pattern grid of the weft-knitted double-sided jacquard fabric
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Fig. S17 Drying process of different fabric substrate: double-side jacquard fabric (our work), cotton knitted fabric, cotton woven fabric, PET woven fabric and PET non-woven, respectively
The double-side jacquard fabric can achieve dryness in 1 hour (Fig. S17, i). Cotton knitted and woven fabric shows a similar hygroscopicity like our work. However, the drying process of cotton fabrics (knitted and woven) is slow, which is due to the fact that its single-side structure does not possess unidirectional moisture absorption property (Fig. S17, ii). Besides, the drying speed of cotton knitted fabric is better than cotton woven fabric, which is due to the loose knitted structure conductive to moisture diffusion (Fig. S17 and iii). The PET woven fabric exhibits poor hygroscopicity compared to cotton fabrics. However, the shaped structure of the PET fibers (cross shape) can increase moisture evaporation area, which is attribute to moisture conduct and diffuse quickly. Therefore, the PET woven fabric exhibits quick-drying characteristics (Fig. S17, iv). In addition, the PET non-woven fabric shows hydrophobic property, which is due to it dense fiber network structure (Fig. S17, v). 
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Fig. S18 Schematic Diagram of the microcontroller circuit (MCU)
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Fig. S19 Schematic of multi-channel data acquisition board circuit
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Fig. S20 Schematic of multi-channel data acquisition board circuit
Table S1 Sensitivity and detection range comparison of previously reported tactile sensors
	Structure
	Maximum detection range (kPa)
	Sensitivity (kPa-1)
	References

	Bioinspired dome-shaped
	270
	6.47
	This work

	Flat cylinder
	1
	0.17
	[S8]

	Spheres
	1.4
	0.176
	[S9]

	Self-patterned micro-architecture
	7
	0.05
	[S10]

	Plane
	15
	0.6
	[S11]

	Plane
	88
	0.91
	[S12]

	Plane
	4.5
	0.877
	[S13]

	Micro-lattices
	1.2
	7.1
	[S14]

	Spheres
	9
	7.7
	[S15]

	Capsule
	10
	0.45
	[S16]

	Plane
	50
	0.127
	[S17]

	Biomimetic skin-like
	150
	0.131
	[S18]

	Helix
	180
	4.4
	[S19]

	Porousness
	230
	0.005
	[S20]

	Plane
	240
	0.192
	[S21]

	Porousness
	250
	0.136
	[S22]

	 Micro-spheres
	270
	2.49
	[S23]



Table S2 Characterization indexes quickly-drying of five kinds of fabric
	Parameter
Sample
	Surface wetting time  (Sec)
	Substrate wetting time  (Sec)
	Surface water absorption rate (%/s)
	substrate water absorption rate (%/s)
	Surface
water diffusion rate (mm/s)
	Substrate water diffusion rate (mm/s)
	Unidirectional moisture conductivity（%）
	OMMC

	Our work
	2.808
	2.56
	39.3
	57.9
	5.15
	5.41
	317.5
	0.79

	Cotton knitted fabric
	8.99
	13.10
	25.82
	99.22
	1.32
	1.27
	137.71
	0.48

	Cotton woven fabric
	15.73
	8.52
	37.18
	36.64
	1.37
	1.47
	166.83
	0.35

	PET woven fabric
	8.76
	16.58
	100.81
	67.10
	0.56
	0.40
	306.21
	0.52

	PET non-woven fabric
	9.15
	103.53
	138.70
	2.37
	0.54
	0.03
	-125.05
	0.001


Table S3 Characterization indexes quickly-drying of five kinds of fabric
	Parameter
Sample
	Surface wetting time  (Sec)
	Substrate wetting time  (Sec)
	Surface water absorption rate (%/s)
	substrate water absorption rate (%/s)
	Surface
water diffusion rate (mm/s)
	Substrate water diffusion rate (mm/s)
	Unidirectional moisture conductivity（%）
	OMMC

	Our work
	2.808
	2.56
	39.3
	57.9
	5.15
	5.41
	317.5
	0.79

	Cotton knitted fabric
	8.99
	13.10
	25.82
	99.22
	1.32
	1.27
	137.71
	0.48

	Cotton woven fabric
	15.73
	8.52
	37.18
	36.64
	1.37
	1.47
	166.83
	0.35

	PET woven fabric
	8.76
	16.58
	100.81
	67.10
	0.56
	0.40
	306.21
	0.52

	PET non-woven fabric
	9.15
	103.53
	138.70
	2.37
	0.54
	0.03
	-125.05
	0.001
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