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Abstract: Attributed to the advantages of mechanical flexibility, high sensitivity, excellent repeatability, low
power consumption, and high spatial resolution, polymer-based flexible capacitive pressure sensors have attrac-
ted widespread attention, which are widely used in wearable electronic devices, electronic skin, and other fields.
In this review, we briefly introduce various pressure sensing materials with different sensing mechanisms. Sub-
sequently, we systemically summarize the recent progress of polymer-based flexible capacitive pressure sensing
materials, including their sensing mechanisms, advantages and disadvantages as well as optimization strategies.
Finally, the current challenges and future development trends of capacitive pressure sensing materials are also
discussed in this paper.
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Figure 1

Design and assembly of piezoresistive sensor based on MXene/PANI foam with 3D porous structure. (a)

The synthesis process of MXene (Ti,;C, T, ) colloidal solution; (b) Synthesis procedures of PANI solution; (¢) Prepa-

ration process of MXene/PANI foam; (d) The fabrication steps of interdigital electrode and sensor assembly

(Reprinted with permission from Ref. [13]; Copyright 2012 Wiley-VCH GmbH)
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Figure 2 The PEMC-based high performance capacitive pressure sensor using conductive fabric electrodes. (a) Sche-

matic illustration of the PEMC fabrication process; (b-i) schematic diagram of the PEMC-based pressure sensor using

conductive fabric electrodes; (b-ii) SEM image of the PEMC structure; (b-iii) Photographic images (top view) and 3D

modeling images of PE (white) and the PEMC (dark); (¢) PEMC structures capable of (i) compression, (ii) bending,

(iii) stretching, and (iv) stretch-twist coupling (Reprinted with permission from Ref. [25]; Copyright 2019 American

Chemical Society)
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Figure 3 A novel strategy to fabricate capacitive pressure sensor utilizing the inartificial design of the surface

roughness of paper. (a) Schematic process for the fabrication of the paper-based capacitive pressure sensor;

(b) Photograph of the fabricated pressure sensor; (c¢) Schematic depiction of the pressure sensor under ap-

plied pressure (Reprinted with permission from Ref. [27]; Copyright 2017 WILEY-VCH Verlag GmbH &.

Co. KGaA., Weinheim)
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Figure 5 An iontronic flexible pressure sensor enabled by graded interlocks of an array of hemispheres with fine

pillars in the ionic layer (Reprinted with permission from Ref. [38]; Copyright 2022 American Chemical Society)
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Figure 6 A strategy for iontronic pressure sensor with ultra-broad-range high sensitivity by in-

troducing engineering intrafillable microstructures (Reprinted with permission from Ref. [40];

Copyright 2020 The Author(s))
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ted with permission from Ref. [42]; Copyright 2021 The Author(s))
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