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ABSTRACT

Capacitive pressure sensors were designed and fabricated using microelectromechanical
system technology. In this design, a polymeric diaphragm was used to transfer input gas pressure into
mechanical displacement due to its deflection. Variable capacitors having 500 pm—wide and 500 pm—
high interdigital electrodes were formed by x-ray lithography of SU-8 photoresist. The capacitor
electrodes were coated with a conformal metal film by sputtering. Electrodes fingers were separated
by 60 p m-wide air gap. When a capacitor structure was attached at the middle of a polymeric
diaphragm its electrode spacing is variable with a corresponding input gas pressure resulting in a
variable output capacitance. Two type of polymeric sheets were used as input pressure diaphragm. A
25 p m-thick Polyimide (PI) diaphragm coupling with a capacitor structure was used as an SUT-I
pressure sensor for 0 — 500 kPa pressure range. Similarly, a 120 p m-thick Polydimethylsiloxane
(PDMS) diaphragm coupling with a capacitor structure was used as an SUT-S pressure sensor for 0 —
1 0 0 kPa pressure range. Both sensors were calibrated using corresponding commercial pressure
sensors as pressure standard. Characterizations showed that the SUT-S pressure sensor has a
maximum capacitance change of 38.23 %, an average sensitivity of 4.714 fF/kPa, an accuracy of + 9
%, rising and falling time response of 1 second. The SUT-I pressure sensor has a maximum
capacitance change of 3.94 %, an average sensitivity of 0.03343 fF/kPa, an accuracy of £ 7.4 %, a
rising time response of 7 seconds and a falling time response of 27 seconds. To demonstrate its
application, the SUT-S pressure sensor along with wireless trasmitter were installed inside an inflated
motor-cycle tire. The apparatus can measure the tire pressure with accuracy of 8.27% from 100 kPa
full scale. The measurement results can be transmitted to the wireless receiver within a radius of 40

meters.
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wasumlas | lulihaadu (mm’) (kPa)
1987 | Hin-Leung Chau 6 pF - 9 0-4
1996 Carlos H. 0.8 pF 3.5pF 7.02 0-689
1997 M.Pedersen 0.135 pF 3.375 pF 0.49 0-100
2000 | ChuanChe Wang 0.073 pF 0.2 pF 0.0225 =70 - 70
2002 | Sung-Pil Chang 0.14 pF 11.35 pF 113.1 0-34
0.25 pF 11.35 pF 113.1 0-178
0.14 pF 11.35 pF 113.1 0-178
2005 Min-Xin Zhu 6 pF 257.6 pF 2.25 80—105
2006 Sherif Saleh 0.8 pF 17.4 pF 1.03 0-482
2006 Jithendra 0.277 pF 1.08 pF 8.04 0-100
2011 Y Zhang 0.22 pF - 2.544 0-2
0.9 pF - 3.141 0-35
2011 | Chia-Fang Chiang 0.481 pF - 0.246 0-100
2011 D.Brox 0.45 pF 19.85 pF 2.25 0-32
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40.75 2.74780 89695 89695 0.04
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Characteristic Min Type Max Unit
Pressure Range 0 100 110 kPa
Voltage Supply 4.5 5 18 A%
Supply Current - 80 - mA
Full scale span (C) - 0.51851 - pF
Full scale span (f) - 4800 - Hz
Effect of tempreture - 0.00672 - pF/°C
Hysteresis error - - +2.9 Yofrss
Accuracy - +9 - %
Sensitivity(C) - 0.004714 0.01714 pF/kPa
Sensitivity(f) 4.7 12.9 34.6 Hz/kPa
Rise time - 1 - sec
Fall time - 1 - sec
Operating Temperature - 20 to 60 80 °C
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Characteristic Min Type Max Unit
Pressure Range 0 - 500 kPa
Voltage Supply 4 - 18 A%
Supply Current - 80 - mA
Full scale span (C) - 0.01337 - pF
Full scale span (f) - 2845 - Hz
Effect of tempreture - 0.00488 - pF/°C
Hysteresis error - - +8.3 Yofrss
Accuracy - +7.4 - %
Sensitivity(C) - 0.03343 0.04810 fF/kPa
Sensitivity(f) 2.08 2.83 4.67 Hz/kPa
Rise time - 7 - sec
Fall time - 27 - sec
Operating Temperature - 20 to 60 80 °C
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