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The surface measurement results of the samples with roughness grade 
P200 P400 P800 and P1200 
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Relative deviation of the four samples 

 
Supplementary Figure S2 demonstrates the Relative deviation of four samples at different 
pressure levels, calculated by the division of the standard deviation by full scale measured 
value. The relative deviation can be worked out which are no more than 2.5% all along the 
working scale. 
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Frequency response of the Device  

 

 

  
 

Supplementary Figure S3 demonstrates the frequency response with the loading frequency 
1Hz, 4.55Hz, 19.2 Hz respectively. The applied pressure wave and the response signals 
remain synchronous at low frequencies until the frequency reaches to almost 20Hz, an 
obvious delay of the output signals can be observed. 
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than xt are compressed to the height of xt with different strain degree depending on their 
original height, other portions remain original state; (d) The numerical models of these three 
different working principles.   
The meanings of the symbols in these equations are listed below: 
DF-Distribution functions of the micro-structured profile;  
P-Pressure applied on the device  
Ca-Capacitance of the device  
Co-Contact ration of the device  
Cond-Conductivity of the device  
p-bulk polymer materials’ strain-stress property  
cond- bulk conductive polymer materials’ piezoresistive property 
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The height distribution of different surface profiles 
Pyramid-1D  Pyramid-2D Brick-1D 

     

Brick-2D Sine-1D Sine-2D 

     

Sphere-1D  Sphere-2D  Random rough surface 

     

Supplementary Figure S7 The height distribution of different surface profiles  
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The elastic responds of the different surface profiles 

 
Supplementary Figure S8  The elastic responds of the different surface profiles 
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Supplementary Figure S9 (a) Two layer device structures under the condition of lateral 
sliding; (b)The height distribution of different surface profiles in their original state and side 
sliding steps of two contact surfaces 
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The simulated performance comparison between surface profiles 
 

 

 
Supplementary Figure S12 The simulated performance comparison between surface profiles 

(a)Overall plot (b)Magnified plot.  
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