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Signal Processing of Capacitive Load and Gap Measurement with High Precision Using
Surface Acoustic Wave Device
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ABSTRACT

Surface acoustic wave (SAW) device is widely used as a bandpass filter, a chemical or physical sensor, and an actuator. In
this paper, we propose the capacitive gap measurement system with high precision through the signal processing using SAW
device. The research process is mainly composed of theoretical part and experimental part. In theoretical part, equivalent circuit
model was used to simulate the SAW response by the change of capacitance. In experimental part, commercialized capacitor was
used to see the SAW response by the change of load capacitance. After that, gap adjustment system was made physically and the
SAW response by the change of gap which caused the capacitance change was measured. And resolution and stroke was decided
comparing the signal change and basic measurement noise level.
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¢: Phase factor
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N: Number of input IDT finger pair

M : Number of output IDT finger pair

fo: IDT cneter frequency

G, = K°C, f, = Characteristic admittance(mho)
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Figure7. SAW response by the gap distance
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