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Design and simulation of a Bio-MEMS sensor with optical
detection

Mahdieh Khorsandifard, Yashar Gholami Mehrabadi and Kian Jafari

k_jafari@sbu.ac.ir, Shahid Beheshti University, Electrical engineering department

Abstract- In this paper, a Bio-MEMS sensor is designed to detect biomolecules. This sensor is based on surface
tension. When the sample is adjacent to the sensor, the target molecules present in the sample are absorbed by the
receptors. The absorption of these molecules causes the plate to move. The amount of target molecules in a sample
is determined by measuring the amount of displacement. The amount of displacement is measured using an optical
ring resonator as all pass filter. The use of optical structure in detection has increased the sensitivity of this sensor.

According to simulations, the optical sensitivity of this sensor is «/+«& # The first resonance mode for the sensor
is 44 KHz and its bandwidth is & KHz.

Keywords: micro electromechanical systems, optical ring resonator sensor, waveguide.
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