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This study presents a high-sensitivity, miniaturized fiber-optic Fabry-Perot acoustic
microphone that integrates a capillary-tube structure with a hydrogel diaphragm to achieve
wideband optical acoustic pressure sensing. The sensing head has an overall size of approximately
125 um X 170 um, demonstrating a highly compact form factor. Experimental results show that,
when operated at a wavelength of 1550 nm, the proposed microphone exhibits stable and linear
frequency response over a range from 100 Hz to 10 kHz. For hydrogel concentrations of 40% and
80%, the achieved sensitivities reach 122 mV/Pa and 410 mV/Pa, respectively. Owing to its simple
structure, low fabrication cost, and strong immunity to electromagnetic interference, the proposed
sensor is well suited for applications in cochlear implants, hearing aids, medical devices, and
consumer electronics.
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