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Figure S1. Schematic fabrication process of the negative silicon mold to shape the pyramidal 

micrstructures with varying height and pitch sizes. The change in the pitch can be generated 

using different masks whereas height difference can be achieved by varying the dry etching time 

of the silicon wafer.   

 

 

Figure S2. Optical images of the mold fabrication process 
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Figure S3. SEM micrographs of a) uncoated and b) coated micropyramidal PDMS substrates 

with varying height and pitch size. 

 

a) 

b) 
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Figure S4. The piezoresistive response of the interlocked sensors to a shear stress loading 

ranging from 0 to 40 kPa for a) h = 18 𝜇m and p = 30, 50 𝜇m and b) p = 40 𝜇m and h = 18, 21 

𝜇m. 

 

 

 

Figure S5. The deformed unit cell used in the performed finite element analysis. The stress 

concentration regions can be observed under different applied loads. 
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Figure S6. Change of √𝐴𝑐0(√𝐴𝑐 −√𝐴𝑐0) in response to compressive stress ranging from 0 to 0.4 

MPa for different height and pitch sizes: a) h = 7 𝜇m, b) h = 18 𝜇m, and c) h = 21 𝜇m. The relative 

and absolute resistance change vs. the relative contact area change for d) h = 7 𝜇m, e) h = 18 𝜇m, 

and f) h = 21 𝜇m. 

 

 

 

 
 

 


