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Abstract: Porous conductors are known to demonstrate excellent electrical, mechanical, and chemical
resistance. These porous conductors demonstrated potential applications in various fields such as electrodes for
supercapacitors, flexible heaters, catalytic electrodes, and sorbents. In this study, we described a pressure
sensitive device using conductive and porous sponges. With an extremely simple “dipping and drying” process
using a single-walled carbon nanotube (SWCNT) solution, we produced conductive sponges with sheet
resistance of < 30 kQ/sq. These carbon nanotube sponges can be deformed into any shape elastically and
repeatedly compressed to large strains without collapse. The pressure sensors developed from these sponges
demonstrated high resistance change under pressure of up to a half of their initial resistance.
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Fig. 1 (a) SEM images of CNT sponge. (b) Pressure
response of sponge. inset: resistance change
under 40 kPa

Fig. 2 () An AFM image sprayed s-SWCNTs
between electrodes. (b) A magnified view
of the outlined region in part a
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Fig. 3 Electrical properties of the SWCNT-FETs on
Si0,/Si substrate. (a) Output characteristics
of the device. A gate voltage between -10
V and 10 V was applied in 5 V steps. (b)
Transfer characteristics of the device
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Fig. 4 (a) Schematic diagram of a CNT-based sponge
pressure sensor integrated with an SWOCNT-
FET element. (b) Transfer characteristics of
SWCNT-FETs with different external pressures
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