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[bookmark: _Hlk2820712]Table S1. Comparison of the performance with that from other previous works on stretchable pressure sensors.1-8
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[bookmark: _Hlk521333428]Figure S1. Evaluation of GIG multilayer electrodes on the 3D micropatterned substrate. (a) Transmittance-sheet resistance data of the fabricated GIG multilayer electrodes with different ITO thicknesses (50, 80, and 150 nm) on the glass substrate. (b, e, h) Resistance change (R/R0) versus elongation of the GIG multilayer electrodes with ITO thicknesses of (b) 50 nm, (e) 80 nm, and (h) 150 nm. (c, f, i) Resistance change (R/R0) of GIG multilayer electrodes as a function of stretching cycles at 30% strain for samples with ITO thicknesses of (c) 50 nm, (f) 80 nm, and (i) 150 nm. (d, g, j) Surface optical images of the GIG electrodes on the 3D micropatterned substrate with ITO thicknesses of (d) 50 nm, (g) 80 nm, and (j) 150 nm after 10,000 stretching cycles at 30% strain, as observed using an optical microscope.
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Figure S2. FEM simulations for samples with different ITO thicknesses on the 3D micropatterned PDMS substrate. (a) ITO thickness of 50 nm. (b) ITO thickness of 200 nm. The stress distribution of the ITO electrodes was estimated for a forcing load of 120 MPa in the stretching direction.
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[bookmark: _Hlk520933793]Figure S3. Stretching tests of ITO (200 nm) electrode on the 3D micropatterned substrate. (a) Resistance change (R/R0) versus elongation of the ITO electrode. (b) Resistance change (R/R0) in ITO on the 3D micropatterned substrate as a function of stretching cycles at 30% strain. (c) Surface optical image of the ITO electrode on the 3D micropatterned substrate after 10,000 stretching cycles at 30% strain, as observed using an optical microscope.
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Figure S4. Evaluation of PEDOT:PSS/EMIM-TCB composite electrodes on the planar PDMS substrate. (a, c) Resistance change (R/R0) versus elongation of the PEDOT:PSS/EMIM-TCB composite electrodes with different EMIM-TCB concentrations: (a) 0.5 wt% and (c) 1 wt% EMIM-TCB. (b, d) Resistance change (R/R0) in PEDOT:PSS/EMIM-TCB composite electrodes with different EMIM-TCB concentrations as a function of stretching cycles at 30% strain : (b) 0.5 wt% and (d) 1 wt% EMIM-TCB.
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Figure S5. Pressure response difference of touch-pressure sensors according to substrate structure: (a) Planar PDMS substrate and (b) 3D micropatterned PDMS substrate.
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[bookmark: _Hlk2912967]Figure S6. Capacitance change (C/C0) versus different pressure of (a) 20 kPa, (b) 40 kPa, and (c) 80 kPa. The structure of electrode-dielectric (2.7 m)-electrode was used for measurements.
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[bookmark: OLE_LINK6]Figure S7. Resistance change (R/R0) versus pressure from 0.5 to 40 kPa. The resistor-type of the device as used for measurements.
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Figure S8. Stretching tests of the transparent and stretchable single touch-pressure sensor. (a, b, c, d, e, f, g) Static stretching test. (a) Initial, (b) 10% stretching, (c) 20% stretching, (d) 30% stretching, (e) 20% releasing, (f) 10% releasing, (g) 0% releasing. (h, i, j, k) Cyclic stretching test. (h) Initial, (i) 100 cycles, (j) 1,000 cycles, (k) 10,000 cycles at 30% strain.


[image: ]
Figure S9. Strain-stress relations. (a) Upper (GIG) and lower (PEDOT:PSS/EMIM-TCB) electrodes on the 3D micropatterned substrate and (b) single device on the planar and 3D micropatterned substrates.
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Figure S10. Responses of 4x4 array of touch-pressure sensors before the static stretching test. Two devices (1x4, 4x4) were not functioning in this array. Among 16 sensors, 14 showed good operation.
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Figure S11. Responses of the 4x4 array of touch-pressure sensors after the static stretching test at 30% strain. Two devices (1x4, 4x4) were not functioning in this array. The devices displayed good stretchability and stability by detecting touch and pressure stimuli under 30% strain quite well.
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Movie S1. Demonstration of 4x4 touch-pressure sensor array distinguishing between touch and pressure signals by green and red LEDs.
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Movie S2. Demonstration of 4x4 touch-pressure sensor array controlling a self-made toy car moving in different directions.
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