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Application of FFT Algorithm Associated with CZT in Demodulation
of Fabry-Pérot Pressure Sensors

Dai Xiajuan Wang Ming Ben Yuhong
(Jiangsu Key Laboratory of Opto-Electronic Technology, School of Physical Science and Technology ,
Nanjing Normal University . Nanjing. Jiangsu 210097, China)

Abstract The fast Fourier transform (FFT) demodulation method conbined with chirp Z-translation (CZT) is
adopted for Fabry-Pérot pressure sensors and its principle and error are analyzed theoretically. In the simulation,
cavity lengths from 397 to 403 pm with the space of 0.5 pm are simulated. The result shows that the relative error
by this new method is less than 0.01% and the maximum absolute error is less than 0.05 um. In the experiment of
the demodulation of the MEMS Fabry-Pérot pressure sensor, whose metrical range is from 0 to 3 MPa, its resolution
reaches 0.01 MPa, its linearity between the length of the cavity and pressure achieves 0. 99316 and the standard
deviation between measured pressures and real pressures is less than 0.005 MPa. Experiments show that this new
method adapts to the practical demand with higher resolution and less calculation consumption.
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Fig. 2 (a) Wavelength-intensity spectrum, (b) frequency-intensity spectrum after interpolation
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