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Development of a Paper-Based Pressure Sensor
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Abstract

Nowadays, electronic devices have become the necessary parts of our daily life. Generally, these
devices are fabricated on silicon substrates. However, if they are no longer in use, they will become
electronic waste causing some environmental issues. Therefore, a new concept to develop environmental-
friendly electronic devices has emerged. This work aims to develop a new pressure sensor using a paper
substrate as the diaphragm so-called a paper-based pressure sensor for the first time. The developed
pressure sensor is piezoresistive type where the deflection of the diaphragm causes a change in the

resistance of the resistors located at the edges of the diaphragm. Therefore, the pressure can be
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determined by reading from the resistance change. In this work, 3 fabrication methods of graphite
resistors including inkjet-printing, screen printing and our proposed method using water mask were
studied. The results showed that our proposed method was capable of fabricating resistors with the
desired resistance. After the fabrication of the paper-based pressure sensor, the deflection of the
diaphragm due to pressures was analyzed using an analytical method and a simulation by ANSYS and
compared to the experimental results. Finally, the fabricated pressure sensors were tested and the results
showed high sensitivities of the developed paper-based pressure sensors which are suitable for use at
low pressures.

Keywords: pressure sensor, piezoresistive, screen print, water mask
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Specifications Paper-based pressure sensor Commercial silicon-based MEMS
pressure sensor (MPX2300DT1,
Freescale Semiconductor)
Material Filter paper, colloidal graphite Silicon

Sensing principle

Piezoresistive

Piezoresistive

Sensing area dimension (LxW)

20 mm. x 20 mm.

3 2.41-2.72 mm.

Pressure ranges

0 - 1.2 kPa (9 mmHg)

0 — 300 mmHg

Sensitivity

100.72 mQ)/Pa (5,659
UV/V/ImmHg)* at < 750 mQ/Pa
32.58 mQ/Pa (2,057
WUV/V/mmHg)* at > 750 mQ/Pa

5 UWV/V/mmHg

Time for fabrication

< 3 hours in laboratory

> 1 day in clean room
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Device cost

$1.73 per device

$5.38 per device

(sale price)
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Deflection chart obtained from analytical method,
program ANSYS and experiments at various pressure
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The resistance of the circuit at various

pressure values

+ Resistance ofthe circuit
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