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Abstract

Flexible and wearable devices have been gaining attention in recent years. Compared with other types of pressure

sensors, capacitive pressure sensors provide more advantages including simple structure, high stability and

reliability, and lower power consumption. This study proposed the flexible capacitive pressure sensors with a

double dielectric layer of a porous micro-pillar composite structure of polydimethylsiloxane (PDMS) as the

dielectric layer. To further enhance the sensitivity, barium titanate (BT) particles were mixed in the PDMS due to

their high relative permittivity. Moreover, finite element analysis (FEA) was utilized to simulate the displacement of

the dielectric layer under applying external pressure. The FEA simulation results showed that the proposed

structure of the dielectric layer could effectively enhance the sensitivity of the flexible capacitive pressure sensor.

Furthermore, the flexible capacitive pressure sensor demonstrates a superb performance with a high sensitivity of

7.847 kPa , a low detection limit of 0.21 Pa, and a fast response and release time of 20 ms and 25 ms. The developed

sensors have an excellent sensing capability and can be applied widely for monitoring of heartbeat, sensing of the

robot arm, measuring of floor height, detecting of weights of objects, and real-time monitoring of healthcare.

Keywords

Flexible capacitive pressure sensor; Dielectric layer; Porous micro pillar composite structure; Polydimethylsiloxane;

Barium titanate particle

Recommended articles

Cited by (7)

Porous conductive electrode for highly sensitive flexible capacitive pressure sensor over a wide range

a b c

Share Cite

 ↗
 ↗

−1

F

https://www.sciencedirect.com/science/article/pii/S027288422200205X
https://www.sciencedirect.com/science/article/pii/S0272884222002103
https://www.sciencedirect.com/journal/ceramics-international
https://www.sciencedirect.com/journal/ceramics-international/vol/48/issue/9
https://doi.org/10.1016/j.ceramint.2022.01.191
https://s100.copyright.com/AppDispatchServlet?publisherName=ELS&contentID=S0272884222002085&orderBeanReset=true
https://www.sciencedirect.com/topics/materials-science/dielectric-material
https://www.sciencedirect.com/topics/materials-science/barium-titanate
https://www.sciencedirect.com/topics/materials-science/elemental-analysis
https://www.sciencedirect.com/science/article/pii/S0925838822043109
https://www.sciencedirect.com/


2023, Journal of Alloys and Compounds

Show abstract

Highly sensitive and wearable capacitive pressure sensors based on PVDF/BaTiO<inf>3</inf> composite

fibers on PDMS microcylindrical structures

2022, Measurement: Journal of the International Measurement Confederation

Show abstract

An Overview of Flexible Sensors: Development, Application, and Challenges

2023, Sensors

Ag Nanowire/CPDMS Dual Conductive Layer Dome-Based Flexible Pressure Sensor with High

Sensitivity and a Wide Linear Range

2022, ACS Applied Nano Materials

Highly Porous Conductive Electrode for Highly Sensitive Capacitive Flexible Pressure Sensor Over a

Wide Pressure Range

2022, SSRN

Dual-Mode Flexible Capacitive Sensor for Proximity-Tactile Interface and Wireless Perception

2022, IEEE Sensors Journal

View all citing articles on Scopus

© 2022 Elsevier Ltd and Techna Group S.r.l. All rights reserved.

Copyright © 2023 Elsevier B.V. or its licensors or contributors.
ScienceDirect® is a registered trademark of Elsevier B.V.

https://www.sciencedirect.com/science/article/pii/S0263224122010181
https://doi.org/10.3390/s23020817
https://doi.org/10.1021/acsanm.2c02955
http://www.scopus.com/scopus/inward/record.url?partnerID=10&rel=3.0.0&view=basic&eid=2-s2.0-85134223752&md5=20d5bd6a81d0a432b0175d91bd67c85
https://doi.org/10.1109/JSEN.2022.3171218
http://www.scopus.com/scopus/inward/citedby.url?partnerID=10&rel=3.0.0&eid=2-s2.0-85123686038&md5=6c646e3c6bc9422aa8fd593d844b652c
https://www.elsevier.com/
https://www.relx.com/

