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Sandwich-structured High-sensitivity Resistive Pressure Sensor
based on Silver Nanowire
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ABSTRACT

Elastic resistive pressure sensor is fabricated by a direct spray coating of silver nanowires (AgNWs) on uncured

polydimethylsiloxane (PDMS) and an additional coating of a conductive polymer, poly(3,4-ethylenedioxythiophene):

poly (styrene sulfonate) (PEDOT:PSS). To improve the sensitive and stability, we have fabricated sandwich-

structured AgNW/polymer sensor where two AgNW/polymer—coated PDMS films are laminated with the conducting

surfaces contacted by pressure lamination. It shows a resistance decrease upon loading due to the formation of dense

network of AgNWs. It is demonstrated that the sandwich-structured AgNW/polymer sensor exhibits very high

sensitivity (2.59 kPa™) and gauge factor (37.8) in the low pressure regime. It can also detect a subtle placement and

removal of a weight as low as 3.4 mg, the corresponding pressure of which is about 5.4 Pa. It is shown that the

protrusion of AgNWs from PDMS is suppressed substantially by the over-coated PEDOT:PSS layer, thereby reducing

hysteresis and rendering the sensor more stable.
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Fig. 1. Schematic view of fabrication process of resistive
pressure sensor based on solution process and image
of flexible and stretchable AgNW sensor picked up
by a pincette.
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Fig. 2. (a) Recording of resistance change of sandwich-
structured AgNW/polymer sensor and (b) schematic
view of its deformation under pressure.
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Fig. 3. Measured resistance change of sandwich-structured
AgNW/polymer sensor as a function of the applied
pressure.
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Fig. 4. Transient response of sandwich-structured AgNW/
polymer sensor upon loading of 1 kPa for every 1
second.
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4.2 2

2 Atollds Aulg-2

A
E24

0] 5-(AgNW/polymer) F MEQ)2] FLz0f ofsf

ol MAE ZAE MER 539 AR oY AA
7Nt} Tt Sandwich-structured AgNW/polymer sensori= A
ool A ebg el A7F SR} £ w259 kPa') &
& Btk E3L 54 PatElo] A3k 34 mgiha ofj-$-
S FA L ujEgt #jX] D AAE A=A YA HA T
130T} MEA] 29 sensor= 7] AFHo] 2L ¢
71el A o AgNWZ-9] =7} Eolx]7] wjgo] =2
tes Yebd 4= QI%th %3 PEDOTPSSTol <3
AgNW7} PDMS WO 2HE EEE U4orx A4

Al

oAg o =M TS QP Hel MAE BE 4 gtk

ZEAIAE 7]

=
o

A N

N
=

At
=
A

o 1l

N JH > HE
o

O

ZAel =

o] =& 20189 7 uSshn g WS
FAZIA 9 20179E Y AFZ2AE 2]Yo|| ¢
ato] ALE S

o2
rar

ke

1. Banseok, Y., Chuljon, H., Youngmin, K., Byeongkwon,
J., Jongwoong, K., “A wearable piezocapacitive
pressure sensor with a single layer of silver nanowire-
based elastomeric composite electrodes,” J. Mater.
Chem. A, Vol. 4, pp. 10435-10443, 2016.

2. Sujie, C., Xiaojun, G., “Improving the Sensitivity of
Elastic Capacitive Pressure Sensors Using Silver
Nanowire Mesh Electrodes,” IEEE Trans. Nanotechnol.,



Vol. 14, pp. 619-623, 2015.

Michela, B., Mauro, S., Emilio, S., Stefan, P,
“Mechanical behabior of strain sensors based on
PEDOT:PSS and silver nanoparticles inks deposited on
polymer substrate by inkjet printing,” Sens. Actuators
A-Phys., Vol. 243, pp. 71-80, 2016.

Bo, Z., Zemin, X., Siwei, Z., Qiyi, H., Yuanzhi, C.,
Junwen, Z., Qize, Z., Bo, W., Yunsheng, F., Bin, H., Jun,
Z., Zhonglin, W., “Dual functional transparent film for
proximity and pressure sensing,” Nano Res., Vol. 7, pp.
1488-1496, 2014.

Chang Yong, P., Hyun Kyu, K., Zhao Zhi, J., “Research
for design and characteristic interpretation of capacitive
pressure sensor structure,” Journal of the Semiconductor
& Display Technology, Vol. 14, pp. 1-7, 2015.

Yarjan, A. S., Kento, K., Daiji, Y., Yuanqing, L., Lianxi,
Z., Saeed, M., A., Yoshiaki, N., Kin, L., “From sewing
thread to sensor: Nylon fiber strain and pressure
sensors,” Sens. Actuators B, Vol. 240, pp. 1083-1090,
2017.

He, T., Yi, S., Yalong, C., Wentian, M., Yi, Y., Dan, X.,
Tianling, R., “Scalable fabrication of high-performance
and flexible graphene strain sensors,” Nanoscale, Vol. 6,
pp. 699-705, 2014.

10.

11.

Lijia, P,, Alex, C., Guihua, Y., Yaqun, W., Scott, 1.,
Ranulfo, A., Yi, S., Reingold, D., Zhenan, B., “An ultra-
sensitive resistive pressure sensor based on hollow-
sphere microstructure induced elasticity in conducting
polymer film,” Nat. Commun., Vol. 5, 3002, 2014.
Changhyun, p., Gilyoung, L., Taeil, K., Sangmoon, K.,
Hongnam, K., Sunghoon, A., Kahpyang, S., “A flexible
and highly sensitive strain-gauge sensor using reversible
interlocking of nanofibers,” Nat. Mater., Vol. 11, pp.
795-801, 2012.

Jinyoung, L., Dongkyun, S., Yuseok, S., Jongwoon, P.,
“A Hybrid Bilayer Pressure Sensor based on Silver
Nanowire,” Journal of the Semiconductor & Display
Technology, Vol. 16, pp. 1-5, 2017.

Morteza, A., Aekachan, P, Sangjun, L., Seunghwa, R.,
Inkyu, P, “Highly Stretchable and Sensitive Strain
Sensor Based on Silver Nanowire-Elastomer
Nanocomposite,” ACS Nano, Vol. 8, pp. 5154-5163,
2014.

H422): 2018 49 269, A1AHY: 20184 69 18,
AR L2018 6 19U

Journal of KSDT Vol. 17, No. 2, 2018



