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Abstract

In this paper, a gas sensor using a modified 90° hybrid coupler structure with conducting polymer which operates at 2.4 GHz is
represented. Conducting polymers are used to the gas sensing material in proposed sensors. The conducting polymer varies its electrical
property, such as work function and conductivity corresponding to the certain gas. To verify this variation of electrical property of
conducting polymer at microwave frequencies, the conducting polymer is incorporated with the 90° hybrid coupler structure, and this
proposed sensor operates as reflection type variable attenuator and variable phase shifter. The conducting polymer is employed as
impedence-variable transmission lines that cause a impedance mismatching between the general transmission line and conducting
polymer. The experiment was conducted with 100 ppm ethanol gas at temperature of 28°C and relative humidity of 85 %. As a result,
the amplitude deviation of S5, is 0.13 dB and the frequency satisfying £ S,; = 360° is shifted about 2.875 MHz.
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Fig. 1. Conceptual diagram of gas detection mechanism.
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Fig. 3. Geometry of the proposed gas sensor.
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