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High Sensitivity Analysis of Optical Bio-Sensor
based on Grating-Assisted Strip Directional Coupler
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Abstract A highly sensitive refractive index bio-sensor based on grating-assisted strip directional coupler
(GASDC) is proposed. The sensor is designed using two asymmetric strip waveguides with a top-loaded
grating structure in one of the waveguides. Maximum light couples from one waveguide to the other at
the resonance wavelength satisfying phase-matching condition (PMC), and it shows that the change in
phase-matching condition with the change in refractive index of the analyte medium in the cover region
can be used as a measure of the sensitivity. The proposed sensor will be an on-chip device with a high
refractive index sensitivity, and the sensor configuration offers a low propagation loss, thereby
enhancing the sensitivity. Furthermore, variation of the sensitivity with the waveguide parameters of

sensor is evaluated to optimize the design.
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Fig. 1. Schematic configuration of optical bio—sensor
based on grating—assisted strip directional
coupler (GASDC).
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Fig. 2. Dispersion curves of rigorous leaky-wave
(dashed-lines) and surface-wave (solid-lines)
of GASDC: (a) & (b), and the normalized loss
ratio of two rigorous modes: (c) & (d).
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Fig. 3. (CoIor Onllne) Variation in phase—matching
condition of grating period along with refractive
index of analyte.
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Fig. 4. Variation of the coupling efficiency along
propagation distance of GASDC: (a) & (b), and
variation of the cross talk: (c) & (d).
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Fig. 5. (Color Online) Field distributions visualizing the
effect of An, in GASDC: (@) 7'E, mode, and

(b) 7'M, mode.
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