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MEMS/CAPACITIVE PRESSURE SENSOR/X-RAY LITHOGRAPHY

This research aimed to design and fabrication of capacitive pressure sensors
which have two different types of diaphragm. Polymer capacitors fabricated by X-ray
lithography were coated by metallic films in order to be electrically conductive
material. The dimension of capacitors is 500 micron x 500 micron and gap between
electrodes was 60 micron. The diameter of diaphragms fabricated by polymer
materials was 1000 micron. The diaphragm made of Polyimide (PI) and
polydimethylsiloxane (PDMS) were 25 micron and 60 micron thick, respectively. Is
Polymeric capacitor was mounted on a pressure sensitive diaphragm so that its
capacitance varies with input pressure. The pressure sensors with PDMS diaphragm
(SUT-S) and that with PI diaphragm (SUT-I) were calibrated by MPX4250 for
0-100 kPa and MPX5700 for 0-500 kPa, respectively. Characterization of SUT-S
pressure sensor showed the maximum capacitance change of 38.23%, sensitivity of
4.714 fF/KkPa, error of + 9% full scale and rise time/fall time of 1s. On the other hand,
Characterization of SUT-I pressure sensor showed the maximum capacitance change
of 38.23%, sensitivity of 0.03343 fF/kPa, error of + 9% full scale, rise time of 7s and
fall time of 27s, respectively. Applications of the SUT-S and SUT-I sensors in

motorcycle tire pressure monitoring system (TPMS) were demonstrated. The system



could monitor the pressure inside a motorcycle tire in a range of 0 — 100 kPa for
SUT-S and 0 — 230 kPa for SUT-I sensor with maximum error of 8.27% and 3.9%

full- scale measurement error, respectively.
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