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Design and simulation of a crystal photonic sensor for pressure
measurement

Afshin Taheri, AlirezaGhaffari, Mahmood Seifouri, Saeed Olyaee*

Faculty of Electrical Engineering, ShahidRajaee Teacher Training University, Tehran,
Iran. s olyaee@srttu.edu

Abstract- In this paper, a new pressure sensor in order to create a high-sensitivity structure by using two-
dimensional photonic crystal structures is designed and simulated. To create the structure, a main waveguide is
used to transmit light from the input in combination with a ring resonator as well as the output waveguide. The
maximum sensitivity of the sensor at a pressure of 1 GPa is equal to 10 nm/GPa and the best quality factor at a
pressure of 3 GPa is equal to 2122. Also, the size of the structure is about 272um?, which is very small compared
to structures in this field and has high simplicity and flexibility. PWE method has been used to extract the
photonic band gap and also FDTD method has been used to extract the output spectra of the designed structures.

Keywords: ring resonator, pressure sensor, photonic band gap, photonic crystal.
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