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Development of a Pressure Measurement System with the Parallel Structure
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Abstract

In this paper, we developed a pressure measurement apparatus with the parallel structure to improve

the measurement efficiency of pressure sensors by reducing the measurement time of pressure. The

developed system has two parallel positions for loading Silicon pressure sensor and has a dual valve
structure. The semiconductor pressure sensors prepared by Copal Electronics were used to confirm the
performance of the developed measurement system. Two stage differential amplifier circuit was
employed to amplify the weak output signal and the amplified output signal was improved utilizing a
low-pass filter. New apparatus shows the measurement time of pressure two times ‘shorter than that

of conventional one with the serial structure, while both structures show the similar linear output

versus pressure characteristics.
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The pressure measurement apparatus
fabricated in this study.
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Fig. 2. Example diagram for supplying a pressure
in the pressure measurement system[6].
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Fig. 3. Conventional pressure measurement Sys—
tem with the serial and single valve
structure.
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Fig. 4. Developed pressure measurement system

with the parallel and dual valve structures
; (a) side view (b) top view with
connection lines.
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(b) Sensor structure
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Fig. 5. Pressure sensors used in this study[7].

R1 ~ R4 : Plszo resistars
R < Bullt-in chip resistor for tamp, Compensation
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Fig. 6. Bridge circuit for measuring a pressure.
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Fig. 7. The output waveform of a bridge circuit
for an applied pressure at P=5 kPa.
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Fig. 8. Amplifier circuit used in this study.
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Fig. 9. The amplified output signal; (a) w1thout a

low-pass filter (b) with a low-pass filter.
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