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Support 
From the working mechanism part in the Part 2, it is easy to know that the direct 

impact factors of 𝛥𝐶 are proof mass M, overlapping area A of adjacent electrodes, the 
initial gap d0 between adjacent electrodes, spring coefficient K and acceleration a. And M, 
A and K are determined by many other structural parameters. For example, the length 
and the width of spring both influence its elastic capacitance, so the variations of these 
parameters lead to the changing spring coefficient K. To obtain the optimum structural 
parameters, it is necessary to research on the influences of every parameter and determine 
their values basing on that final calculation results whether could obtain the preliminary 
goals. COMSOL provides parameter sweep analysis, by which the influence of different 
parameters could be directly reflected through the calculation results. However, it is quite 
difficult to realize the sweep calculation covering all relevant parameters at the same time, 
as there are too many structural parameters available. Therefore, control variate method 
is adopted at sweep calculation.  

Before sweep calculation and analysis, to ascertain the scales and steps of all relative 
parameters is quite necessary. To make sure structural rationality, parameters’ ranges de-
pend on the primary structural size of the model in this article. And to show the influence 
of various parameters clearly, their sweeping scales are determined as large as possible. 
A good example is that the initial gap between adjacent electrodes is 1 μm. To avoid the 
direct touch between the electrodes and gain the changing tendency as comprehensive as 
possible, the scale of gap d0 is set as [0.6,1.4] μm and step is 0.1 μm. The physical meaning 
of each parameter is introduced in Part 2 of the text. And the sweep scales, steps and 
results are shown in Table S1, Figure S1 and Figure S2 below. Hereby specifically stated 
that the calculation result accuracy of whole mass Ma is limited by FEM software for wconn, 
but this will not interfere with the analysis results as its values and variations are both 
very small. 
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Table S1. Sweep scale and step of the other eight parameters. 

Parameter Scale(μm) Step(μm) 

d0 [0.6,1.4] 0.1 

weh [2,6] 0.5 

lsp [220,300] 10 

wsp [1.2,2.8] 0.2 

lovrlp [95,103] 1 

dsp [0.5,1.5] 0.1 

wf [3.1,4.1] 0.1 

wconn [2,4] 0.2 
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Figure S1. Displacement sweep results of the other eight parameters. 
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Figure S2. Output voltage Vout sweep results of the other eight parameters. 
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Figure S3. Overall mass Ma sweep results of the other eight parameters. 

 


