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Study of a Novel SU-8 Fiber Fabry-Perot Pressure Sensor
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Abstract A novel pressure sensor based on a high-aspect-ratio structure formed by SU-8 photoresist is proposed.
The advantage of the structure lies mainly in the design of separation of sensing membrane deformation with the
length change of Fabry-Perot (F-P) cavity. which restricts the linear measurement in most traditional pressure
sensors. The sensor is based on F-P interferometer and phase demodulation method. The structural parameters have
been ascertained, which will be dealt with during sensor fabrication through numerical simulation. The main sensing
elements of the designed model include a silicon membrane and a square column on it. The membrane is with
diaphragm thickness of 100 pm and radius of 1500 ym. Meanwhile, the square column is with the dimension of
100 pm X100 pm X400 pm. The sensitivity of the structure model is presented as 2. 606 pm/MPa from simulation.
Under the guidance of the simulations, the fundamental processing is defined.
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Fig. 1 Schematic of the micro Fabry-Perot sensor. (a)
Stereoscopic view of the structure; (b) side view
of the structure without pressure on the structure;
(c¢) deformation of the pressure sensing membrane
under load makes the Fabry-Perot cavity length

change
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Fig. 2 Deformation simulation result of different shapes of membranes. (a) Deformation distribution of a square

membrane; (b) deformation distribution of a rectangular membrane; (¢) deformation distribution of a circular membrane
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Fig. 4 Simulation comparison of the square column
with different design dimensions
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Table 1 Simulation result

Dimension /pm’ thimal Maximum lateral
position /pm displacement /pum
150 X150 790~940 0.2625198
100 X100 845~945 0.2631744
50X 50 840~890 0.2635976
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