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ABSTRACT

In this paper, we report a high-precision wireless gap sensor based on a surface acoustic wave

(SAW) device. The sensing element is a parallel-plate capacitor whose dimensions are 3x3 mm’,

and
is attached to the SAW device as an external load. The SAW device, equipped with an RF antenna,
serves simultaneously as a signal conditioner and an RF transponder. The center frequency of the
SAW device is 450 MHz. The wireless gap sensor prototype exhibits a resolution of 100 nm and a
sensing range of 50 «m. The proposed sensor system can be used for remote, high-precision gap

measurement in hard-to-reach environments.
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Fig.1 (a) Overall structure of SAW device, (b)
Electro-acoustic equivalent circuit model
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xSt
fo Jfo: IDT center frequency ,
Gy = KZCSfb = Characteristic admittance(mho) ,
CaT = NCaS :Total Input IDT capacitance(F) ,
ChT = MCbS : Total Output IDT capacitance(F) ,
Cas = CyW, : Capacitanceof one finger pair
of Input IDT (F) |
Cbs = CyW,, : Capacitanceof one finger pair
pairof Output]DT(F)
W,: Acoustic aperture of Input IDT (cm) ;
W,,: Acoustic aperture of Output IDT(cm) ,
0= 27r(f / fo) = Electrical transit angle(rad) ,
Rg: Signal input impedance ,
Z; : Output impedance ,
K: Electromechanical coupling coefficient ,
N: Number of input IDT finger pair |
M : Number of output IDT finger pair
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Fig. 2 (a) Structure of capacitive load C; (b) Equivalent

output impedance model

Table 1 Material properties of 128°
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Fig. 3 SAW device with a center frequency of 450
MHz
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Fig. 4 Experimental setup
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