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Table S3. Average, standard deviation, and coefficient of variation of the relative resistance 

change (ΔR/R0) under various temperatures (30, 40, 50, 60, 70 ℃).  
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Figure S1. Pore size distribution from SEM image analysis. Mean diameter and standard 

deviation of the pores were 179.4831 μm and 1.7611 μm, respectively. 
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Figure S2. SEM image of sugar template-based microstructure. Scale bar, 1 mm (left) and 500 

μm (right). 
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Figure S3. Relative change in capacitance versus time graph with an applied pressure of 10 Pa.  
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Figure S4. Photographs of a bare PDMS sample pressed by a 1 mm diameter tip under different 

compressive strains: 0 % (left), 50 % (right). Scale bar, 1 mm. 
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Figure S5. a) Schematic and b) optical image of 3 x 3 array device. 
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Figure S6. a) Relative capacitance change curve of a 500 μm pore sample under repeated 

loading and unloading of 70 kPa of pressure for 1000 cycles. The inset is the plot of relative 

change in capacitance versus pressure under loading and unloading. b) Percentage change in 

relative capacitance (change in output signal divided by original output signal before cycling) 

with 1000 cycles. 
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Figure S7. Response time of a 500 μm microporous capacitive sensor upon the loading of 2 

kPa of pressure. 
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Figure S8. a) Schematic and optical images of different shapes of 3D microstructured elasto-

mers: b) pyramid, c) square horn, d) cuboid. Scale bar, 5 mm. 
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Figure S9. Simulated data of structural effect on the mechanical properties and stress 

distribution. a) Simulation of compressive force versus compressive strain curves for the 

differently shaped microstructured samples. b) Simulated images of stress distribution on each 

sample, under different compressive strains: 0 %, 10 %, and 47.5 %. 
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Figure S10. a) Schematic and b) optical image of 3D porous PDMS thin film combined with 

adhesive carbon electrode. Scale bar, 1 cm. 
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Figure S11. Optical image of microstructured PDMS: before (left) after (right) being swollen 

by toluene. Scale bar, 1 cm. 
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Figure S12. Relative change in conductance versus time graph with an applied pressure of 10 

Pa.  



S-18 

 

 

Figure S13. a) Resistance change curve of a 500 μm pore sample under repeated loading and 

unloading of 70 kPa of pressure for 1000 cycles. b) Percentage change in relative resistance 

(change in output signal divided by original output signal before cycling) with 1000 cycles. 
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Figure S14. Response time of a 500 μm microporous piezoresistive sensor upon the rapid 

loading of pressure. 
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Figure S15. a) Schematic and b) optical image of combined sensor distinguishing temperature, 

pressure and proximity. Scale bar, 1 cm.  
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Figure S16. Resistance versus time plot under sudden change in temperature.  
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Figure S17. Response of sensor under strain. a) Relative capacitance change versus time plots 

of our capactive sensor under a repeated pressure of 15 kPa under 0 and 15 % strain. b) Relative 

resistance change due to temperature of our piezoresistive sensor under 0 and 15 % of strain. 


