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Sensing performance of micro-ring differential optical biosensor

Guan Lei, Wang Zhuoran, Yuan Guohui, Chen Yuren, Dong Li, Peng Zhenming
(School of Optoelectronic Information, University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract: The sensing performance of micro-ring biosensor on Silicon-On-Insulator (SOI) was studied
through simulation. The sensitivity of 38.71 nm/RIU, detection limit of 1.8x10~* RIU and Q factor of
2.22 x10" were achieved. The effects of noise on the sensor, including the light source noise and
temperature noise, were then investigated. A dual micro-ring differential sensor with reference and probe
channels was proposed, and the wavelength drift induced by the noises can be deducted to reduce the
influence of noise by this differential operation. The relative error of the refractive index change was
reduced by 15.85% through the calculation and numerical simulation, so the micro-ring differential
biosensor can effectively reduce the influence of noise to enhance the sensing performance of the micro-
ring biosensor.
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Fig.1 Structure of the micro-ring coupled single straight waveguide
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Fig.2 Sensitivity response of micro-ring sensor to NaCl solution
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Fig.3 Sensitivity fitting curve of micro-ring cavity sensor to

NaCl solution
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Fig.5 Structure of differential sensor
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Fig.6 Resonance spectrum of differential sensor
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sensor to the NaCl solution
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Fig.8 Sensitivity fitting curve of double micro-ring differential sensor
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