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Fig. 1. Different kinds of pressure sensors: (a) Capacitive pressure sensor; (b) resistive pressure sensor; (c) piezoelectric pressure

sensor; (d) triboelectric pressure sensor.
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Fig. 2. Capacitive pressure sensor and resistive pressure sensor: (a) Graded intrafillable architecture (GIA)-based iontronic pressure

sensor with ultra-broad-range high sensitivity®!; (b) comparison in contact area of electrode and microstructure among hemisphere,

tilted pillar, intrafillable pillar without gradient and GIAP!; (c) resistive pressure sensor with interlocked microdome arrays!*?;

(d)the change in resistance among planar, single microdomes and interlocked microdomes!*?.
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Fig. 3. Piezoelectric pressure sensor and triboelectric pressure sensor: (a) Flexible piezoelectric pressure sensor based on polydopamine-
modified BaTiO3/PVDF composite film®); (b) the output voltages and currents of pressure sensors with different contents of
PDA@BTO nanoparticles®™); (c) a flexible self-powered pressure sensor with coarse PDMSF7; (d) pressure sensitivity indicating dif-
ferent sensitivities at different pressure regimes/57.
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Fig. 5. Space resolution: (a) Self-powered high-resolution and pressure-sensitive triboelectric sensor matrix based on cross location

techniquel®!l; (b) high-resolution electroluminescent imaging of pressure distribution using a piezoelectric nanowire LED array. A

convex character pattern, such as ‘ABC’, is used to apply the pressure pattern on top of the ITO electrodel®; (c) sensor array

tracks to gesture and gives pressure distribution mapll; (d) electroluminescence images of the device at strains of 0 and ~0.15%, re-
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Fig. 6. Pressure sensor with high pressure resolution: (a) Detection of different micro pressure objects placed on three concrete

bricks weighing 320 kPal*!l; (b) capacitance signals corresponding to panell®!; (c) experimental set-up of a car with a GIA-based ion-

tronic pressure sensor bonded under a rear tire, the test frequency is 10 kHzP!; (d) capacitance signals corresponding to a loaded,

unloaded, and reloaded 1.7 kg bag of paper towels in the trunk of the car®l; (e) capacitance signals corresponding to a 50 kg female

passenger getting into and out of the carl!.
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Fig. 7. Pressure sensor used for tactile sensing: (a) Schematic and scanning electron microscope image showing the working prin-

ciple of the Si nanoribbon pressure sensor with a cavity®; (b) resistance change when prosthetic limb taps a keyboard and catches

a baseballl®d; (c) a chameleon-inspired stretchable electronic skin with interactive color changing controlled by tactile sensing!®!;

(d) the change of colors under different pressures®!.
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SPECIAL TOPIC—Flexible electronics

Sensing mechanisms and applications of
. *
flexible pressure sensors
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Abstract

As an emerging type of electronic devices, flexible pressure sensors have more advantages than rigid sensors
in human-computer interaction, healthcare, and tactile sensing in robots. These advantages, however, require
the materials to be thin and soft. For applications in human bodies, the sensor needs to be biocompatible and
mechanically match the biotissue such that they can be conformable to the skin textures, or be implanted in the
body. Sensitivity, response time, limitation of detection, and stability are basic properties to evaluate a pressure
sensor. Recently, some other parameters of flexible pressure sensors including pressure response range, pressure
resolution, space resolution, and stretchability have also been studied, enabling such devices to have a wider
application prospect. This review introduces about the state of the arts of flexible pressure sensors in recent
years, and is intended to discuss the sensing mechanisms, properties, and potential applications of flexible

tactile sensors. At last, we talk about the future of flexible tactile sensors.

Keywords: flexible pressure sensor, wearable electronic device, tactile sensing, health monitoring
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