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The sensitivity enhancement method of condensing-type SAW gas sensor

based on electrode thickness optimization
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Abstract: This paper improves the sensitivity of condensing gas sensor by optimizing the electrode thickness
of surface acoustic wave (SAW) resonator. Based on the fluid-solid coupling theory, the multi-physics three-
dimensional periodic model with and without liquid film load was established in the finite element commercial
software, and the corresponding coupling mode (COM) parameters were extracted. Using the COM model
and P-matrix cascade technology, the sensor response of liquid film load at different electrode thickness was
calculated, and the variation curve of condensing SAW sensor’s sensitivity with the electrode thickness was
obtained. Experimentally, SAW detectors with six different electrode thicknesses were fabricated. Dimethyl
methyl phosphonatesamples were used to test the performance of the sensor, which verified the correctness of
the theoretical analysis. The results show that the sensitivity of the condensing SAW gas sensor first increases
and then decreases with the increase of electrode thickness, and the optimal normalized electrode thickness is
between 6.4% and 7.6%. The research results are of great significance to further improve the sensitivity of the
Sensor.

Keywords: Condensing-type surface acoustic wave gas sensor; The fluid-solid coupling theory; Electrode

thickness optimization; Sensitivity
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Fig. 1 Adsorption principle
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Fig. 2 Structure diagram with liquid membrane load
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Fig. 3 Three-dimensional periodic model with liquid

membrane load
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Table 1 Boundary conditions of the model
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Table 3 Material parameters of piezoelec-

tric quartz substrate
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