
Accepted Manuscript

Title: A simple analysis to improve linearity of touch mode
capacitive pressure sensor by modifying shape of fixed
electrode

Authors: Myong-Chol Kang, Chang-Sik Rim, Yong-Taek Pak,
Won-Man Kim

PII: S0924-4247(16)30913-X
DOI: http://dx.doi.org/doi:10.1016/j.sna.2017.06.024
Reference: SNA 10183

To appear in: Sensors and Actuators A

Received date: 13-11-2016
Revised date: 8-6-2017
Accepted date: 24-6-2017

Please cite this article as: Myong-Chol Kang, Chang-Sik Rim, Yong-Taek Pak,
Won-Man Kim, A simple analysis to improve linearity of touch mode capacitive
pressure sensor by modifying shape of fixed electrode, Sensors and Actuators: A
Physicalhttp://dx.doi.org/10.1016/j.sna.2017.06.024

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.sna.2017.06.024
http://dx.doi.org/10.1016/j.sna.2017.06.024


A simple analysis to improve linearity of touch mode capacitive pressure sensor 

by modifying shape of fixed electrode 

Myong-Chol Kang*, Chang-Sik Rim , Yong-Taek Pak, Won-Man Kim. 

Institute of Semiconductor, Kim Chak University of technology 

Kyougu 60, Yonggwang Street, Pyongyang, DPR of Korea 

*Corresponding author 

Highlights 

 “A simple analysis to improve linearity of touch mode capacitive pressure sensor by modifying shape of 

fixed electrode” 

 By Myong-Chol Kang, Chang-Sik Rim , Yong-Taek Pak 

   

 Simple analytical analysis is presented for the deflection of square diaphragm. 

 A formula was derived to modify the shape of fixed electrode.  

 The linearity of sensor is improved in touch operating range.  

 The linear region is increased, but sensitivity of senor is decreased.  

Abstract 

In this paper, we simply analyze the change of touched area between the square diaphragm and the fixed 

bottom electrode of the touch mode capacitive pressure sensor. The virtual radius model of the circular 

diaphragm is utilized for the analytical analysis. A formula is derived to modify the fixed electrode shape for 

improvement of linearity based on the analysis. Finite element analysis (FEA) is used for simulation by 

software ANSYS and the accuracy of the analytical analysis is investigated. Simulation results of the 

proposed model shows good agreement to the analytical analysis. In the model with modified electrode, the 

linearity is more improved than the typical one, while sensitivity is decreased. The analysis results suggest 

that the analytical model can be used to design fixed bottom electrode of touch mode sensor. 
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Introduction 

Capacitive pressure sensors are widely used for different kinds of applications owing to high sensitivity, low 

turn-on temperature drift, low power consumption and robust structure. Their characteristics and stability are 

improved thanks to the development of Micro-electromechanical systems (MEMS) technique.  
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