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Figure S1. Schematic showing the fabrication process of the iontronic pressure sensor (color arrow indicates the increase in the laser power).
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Figure S2. Different microstructures created by the laser with a Gaussian beam. a) Schematic showing the laser power distribution (I: intensity; Y: running direction). SEM images showing (b) conical frustums, (c) cone, and (d) square frustums microstructures. 
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Figure S3. Fabrication of single-layered microstructures. a) Optical images showing the microstructures with higher aspect ratios as the laser power increases (fabricated with the square pattern). b) Schematic showing the buckling of the slender microstructures upon pressure loading. c) Comparison between the high (blue) and low (red) laser power with a Gaussian distribution. d) Schematic showing the deformation of a square frustum upon pressure loading.
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描述已自动生成]Figure S4. Fabrication of pyramidal microstructures with tri-layered patterns. a) Schematic showing the (i) top and side (ii) views of the laser-ablating patterns for creating the PMMA mold and (iii) the resulting PDMS pyramid microstructure (without shape edges because of the Gaussian distribution of the laser power) de-molded from the PMMA mold. Note: the numerical number represents the sequence of the laser ablation. SEM images showing the pyramidal structures with different sizes: b) 700 mm and c) 500 mm in the unit cell, as well as d) the failed pyramid created by three square patterns with a small difference. 
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Figure S5. Fabrication of gradient pyramidal microstructures with an additional base layer. a) Schematic showing the (i) top and side (ii) views of the laser-ablating patterns for creating the PMMA mold and (iii) the resulting PDMS pyramid microstructure. Note: the numerical number represents the sequence of the laser ablation. b) SEM images showing gradient pyramidal microstructures (GPML500) from the top and side views. c) Top-view SEM image showing the rough surface on the tip of a single pyramidal microstructure.
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描述已自动生成]Figure S6. Nonuniform electric potential distribution in GPSL500 and GPSL700 a) before and b) after pressure loading. The change in the electric displacement field with the increasing pressure for varying IL concentrations is shown at the bottom (the top boundary was selected as the probe). c) Side-view SEM images showing the difference in the size of pyramids between GPSL500 and GPSL700.
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Figure S7. Demonstration of the flexible iontronic sensor. a) Optical image of the iontronic sensor bent over a diameter of 15 mm. b) Measurement of mouse movements for static and dynamic pressure detection, including single/double/triple clicks and hold-and-drag operation (IL of 35 wt%). c) Calculation of the pressure resolution of the commercial weight scale with pens. d) Performance comparison in the sensitivity and full sensing range between the flexible iontronic pressure sensor from this work and other capacitive pressure sensors. Note: The reference numbers correspond to those in Table S3.
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描述已自动生成]Figure S8. The operating mechanism of the robotic hand. a) Circuit diagram of the robotic hand with two iontronic pressure sensors. b) Schematic diagram showing the use of the proportion-integration-differentiation (PID) system to control the robotic hand based on the capacitance measurements C0/C1 from the iontronic pressure sensor on the thumb/index finger. Cb and CL are the boot thresholds of the sensor on the thumb and index finger, respectively. θ is the rotation of the motor for the robotic finger with θt for the present value. C1setpoint is the desired value and its difference with C1 is noted as error.
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中度可信度描述已自动生成]Table S1. Different designs in the laser ablation pattern for varying microstructures



	wt%
	mIL(g)
	mPVDF-HFP (g)
	macetone (g)
	Molarity (mol/m3)

	20
	0.06
	0.3
	2
	59

	35
	0.105
	0.3
	2
	105

	50
	0.15
	0.3
	2
	149

	n20 wt%=mIL20 wt%/MW =0.00015 (mol)
n35 wt%=mIL35 wt%/MW =0.000268 (mol)
n50 wt%=mIL50 wt%/MW =0.00038 (mol)
v=macetone/acetone=2.55×10-6 (m3)
c20 wt%=n20 wt%/v≈59 (mol/m3)
c35 wt%=n35 wt%/v≈105 (mol/m3)
c50 wt%=n50 wt%/v≈149 (mol/m3)
n: amount of substance of IL; m: mass; MW: molar weight of IL; v: volume of the acetone; c: molarity; wt%: weight percent of the IL in PVDF-HFP. Density of acetone : 0.784g/cm3 and MW=391.3


Table S2. Molarity calculation


	Table S3. Performance comparison between this work and other capacitive pressure sensors

	Number
	Types (EDL/parallel plate)
	Sensing range (kPa)
	Sensitivities
	Material
	Structure
	Parameters
	ref

	1
	parallel plate
	0-5
	0.022
	PDMS 
	Pyramid (dielectric layer)
	(d, 
	1

	2
	parallel plate
	0-0.3
	0.062
	Graphene nanoplatelets /MWCNTs /Silicone rubber 
	Porous structure (dielectric layer)
	(d, 
	2

	
	
	0.3-4.5
	0.033
	
	
	
	

	3
	parallel plate
	0-1700
	0.065
	CNT/PDMS 
	Different height domes (dielectric layer)
	(s)
	3

	4
	parallel plate
	0-1.5
	0.42
	PDMS
	Tilted micropillar (dielectric layer)
	(d, 
	4

	
	
	5-14
	0.04
	
	
	
	

	5
	parallel plate
	0-1
	0.51
	Ti3C2Tx/(PVDFTrFE) composite 
	Nanofibrous scaffolds (dielectric layer)
	(d, 
	5

	
	
	10-150
	0.01
	
	
	
	

	
	
	150-400
	0.006
	
	
	
	

	6
	parallel plate
	0-1.6
	0.73
	PU and calcium copper titanate (high permittivity)
	Sponge (dielectric layer)
	(d, 

	6

	
	
	1.6-22.8
	0.135
	
	
	
	

	
	
	22.8-120
	0.026
	
	
	
	

	7
	parallel plate
	0-0.5
	0.854
	Boron Nitride/PDMS
	Foam (dielectric layer)
	(d, 

	7

	
	
	0.55-2.1
	0.29
	
	
	
	

	8
	parallel plate
	0-1
	1.12
	PVDF and insulating PMMA
	PVDF Nanofiber and   PMMA microbeads (dielectric layer)
	(d, 
	8

	9
	EDL
	0-0.5
	1.194
	PVDF and [BMIM]PF6
	Porous PVDF with [BMIM]PF6 (dielectric layer)
	(s)
	9

	
	
	0.5-120
	0.109
	
	
	
	

	10
	EDL
	0-30
	5.5
	PVA and a superhydrophilic bis(trifluoromethane)sulfonimide lithium salt (LS), and Ti3C2Tx
	Copy sandpaper structure (electrodes)
	(s)
	10

	
	
	30-250
	1.5
	
	
	
	

	11
	parallel plate
	0-2
	6.42
	Ecoflex−MWCNTs
	Porous (dielectric layer)
	(d, 

	11

	
	
	2-10
	1.72
	
	
	
	

	12
	EDL
	0-10
	6.5
	[BMIM]·PF6
	Fabric (dielectric layer)
	(s)
	12

	
	
	10-175
	13.5
	
	
	
	

	13
	parallel plate
	0-0.1
	6.583
	P(VDF-TrFE) and DMF
	Interlocked asymmetric-nanocones (dielectric layer)
	(d, 

	13

	
	
	0.1-1
	0.125
	
	
	
	

	14
	EDL
	0-100
	6.94
	(PVDF-HFP) and ([EMI][TFSA])
	Copy sandpaper structure (dielectric layer)
	[bookmark: OLE_LINK2](s)
	14

	15
	parallel plate
	0-0.5
	7.68
	Graphene
	Three-dimensional microconformal graphene (electrode)
	(d, 

	15

	16
	EDL
	0-7.4
	7.7
	PVA/PANI
	Cone (electrode)
	(s)
	16

	17
	parallel plate

	0-1
	8.31
	TPU-dielectric layer
TPU and AgNW-electrodes
	Fabric (dielectric layer)
	(

	17

	
	
	1-5
	2.32
	
	
	
	

	18
	parallel plate
	0-0.13
	30.2
	PVDF (dielectric layer) and gold (electrode)
	Dome (electrode)
	(d and s)
	18

	
	
	0.13-10
	0.47
	
	
	
	

	19 
	parallel plate
	1000
	0.314
	CIP/NdFeB/PDMS and CNT/PDMS
	Cilia array and dome array
	(, d)
	19

	20
	EDL
	0-70
	0.24
	Polyacrylamide-Nacl hydrogel
	Fabric electrodes
	(s)
	20

	
	
	70-150
	1.5
	
	
	
	

	
	
	150-330
	0.13
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