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ABSTRACT

SAW device is widely used as band pass filters, chemical or physical sensors, and actuators. In
this paper, we propose the capacitive gap measurement system with high precision using SAW
device. The research process is mainly composed of theoretical and experimental part. In the
theoretical part, equivalent circuit model was used to predict the SAW response by the change of
load impedance. In the experimental part, commercialized capacitor was used to see the SAW
response by the change of load capacitance to check the feasibility as a sensor unit. After that,
experimental setup to measure and adjust the gap was made and the SAW response by the change
of gap which caused the capacitance change was measured. Finally, resolution and stroke was
decided compared with the signal change and basic measurement noise level.
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CbS = CoW,, : Capacitanceof one finger pair
of OutputlDT(F)

W,: Acoustic aperture of input IDT (cm)

Wy,: Acoustic aperture of output IDT (cm)

0= 271'(f / fo) = Electrical transit angle(md)

Rg: Signal input impedance

Z; : Output impedance

¢: Phase factor

N: Number of input IDT finger pair

M : Number of output IDT finger pair
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Fig. 3 Fabrication process
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Fig. 4 Fabricated SAW device
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Fig. 5 Transfer function of SAW device
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