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Applications and Prospects of Flexible Piezoresistive Pressure Sensors

WANG Kang, YU Yan”
(School of Optical and Electronic Information, Huazhong University of Science and Technology,

Wuhan 430000, China)

Abstract ; Flexible piezoresistive pressure sensors have the advantages of mechanical flexibility, weara-
ble, low fabrication cost, and sensitivity can be optimized through structural design. These characteristics
make them of important application value in health detection, robot tactile perception and shape recogni-
tion. However, sensors still face problems such as energy drive, environmental interference and reuse in
practical application. Researchers have carried out a lot of work and achieved some innovative research
results around these directions. Compared with the structural design to constantly update the upper limit
of sensor sensitivity, it is the future development trend to improve the comprehensive performance of sen-
sor in line with practical application. This paper reviews the common applications of flexible piezoresistive
pressure sensors in daily life, and looks forward to the future development direction in view of the existing
problems in application, and introduces the progress of related work in recent years.
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Fig. 1 High sensitivity pressure sensor detects physiological
signal; (a) Schematic diagram of sensitivity adjustable by
external pressure; (b) Pulse waves at different pressure;
(¢) The single period pulse wave; (d) Blood pressure
waveforms and values collected at the carotid artery (CA),
brachial artery (BA), radial artery (RA), and dorsalis pe-
dis artery (DPA) "
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Fig. 2 Graphene artificial throat; (a) Device for sound detec-
tion and transmission; (b) Acoustic response of graphene sound
detection system; (c¢) Device for sound detection and transmis-
sion; (d) Different output waveforms when no speaking, normal

speaking, laryngeal movement and opening or closing mouth"**!
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Fig. 3 Pressure sensor detect body movements: (a) Photograph
of the sensor attached to a face; (b) Output of the sensor for

different facial expressions; (c¢) Output of the sensor for differ-

ent body movements'?
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Fig. 4 Pressure stimulation adjusts manipulator motion: (a)
Photograph of hanging table tennis with and manipulator with
pressure sensor; (b) Current response of the sensor when ma-

nipulator encounters the table tennis'*
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Fig. 5 Pressure stimulation adjusts the grasping force of the ma-
nipulator; (a) Photograph of the manipulator with two pressure
sensors; (b—c) Output of the sensor when grabbing and relea-

sing 5 g and 50 g objects™
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Fig. 6 Flexible piano pad based on flexible pressure sensors:
(a) Photograph of the flexible piano pad with good flexibility;
(b) The method of converting sensor signal to volume; (c¢)

. . 2
The output volume increases as the pressure rate increases !
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Fig. 7 Sensor array recognize the shape of the applied object

and distinguish the force area; (a) A key is placed on the
sensor array; (b) Recognize the key shapes by color; (c¢)
Two weights of different masses are placed on the sensor array;
(d) Three—dimensional bar diagram of sensor current change

with weight placement'*’
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Fig. 8 Seneor array miniaturization; (a) Photograph of 8 x 8
sensor array; (b—c) Sensor outputs when placed on smooth gel

and gel with foreign bodies in the middle
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Fig. 9 Large —scale integrated sensor array on knitted gloves:

(a) A array of 548 sensors integrated on knitted glove; (b)

Pressure distribution for grabbing multimeter, stapler, pitaya
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Fig. 10 Sensor array multimodal sensing: (a) Electrical signals
output when the sensor is attached to the surface of glass with
hot water; (b) Electrical signals output when the bracelet is
placed on the bending sensor; (c¢) The output of electrical sig-
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nals as the insect crawls on the sensor!®’
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Fig. 11 Sensor resist to temperature, strain and humidity: (a)
The sensor output voltage changes when grabbing and releasing
glass bottles with different temperatures water; (b) The output

voltage changes of the sensor under different tensile states were
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captured by dry and wet hands
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Fig. 12 The sensor heals up to 30 min after cutting at room

temperature and can hold up to the weight of 100 g’
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Fig. 13

pressure sensor; (a) Changes of bulb brighiness under pressing

The application of zero standby power consumption

action for sensors with photoresist gasket and without it; (b)

Application of sensors with photoresist gasket and without it in
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human—computer Interaction
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when the palm touches the sensor array™’
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Fig. 15 Self—powered pressure sensor; (a) Schematic dia-

gram of self—powered pressure sensor structure; (b) Measure-

ment of static and dynamic force by pressure sensor'®"’
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