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Abstract The Slot structure is superior in improving the sensitivity of integrated optical waveguide sensor and
decreasing the detection limit. The microring optical biosensor based on PSQ-Ls polymer waveguide with the slot
structure is studied. The influence of height, width and slot width of the Slot waveguide on the sensitivity is analyzed
at the 850 nm band, and the optimized cross section parameters of microring sensor are gained for the single mode
transmission. The bend loss and free spectral range of the Slot waveguide microring are analyzed, and the
relationship between structural parameters and performance of microring sensor, such as extinction ratio, quality
factor, is obtained. The optimized bend radius and coupling efficiency of the microring are achieved. Compared to
the ridge waveguide based microring sensor, the Slot waveguide based microring sensor has twice of the sensitivity
and a half of the detection limit.
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Fig.2 Effective index of waveguide versus index of upper cladding. (a) TE polarization; (b) TM polarization
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Table 1 Sensitivity at different waveguide widths

Waveguide width W /pm 0.5 0.6 0.7 0.8 0.9

Sensitivity S /(nm/RIU) 72.88 75.18 68.49 59.92 51.73
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Table 2 Performance parameters of polymer waveguide microring optical biosensor based on Slot structure or ridge structure

at different signal to noise ratios

Signal to noise ratio Performance parameters
R /dB O empinduced /P oA /pm Dy, /(107 RIU)
Slot ridge Slot ridge Slot ridge
structure structure structure structure structure structure
10 0.49 0.50 4.06 4.01 5.41 10.50
15 0.49 0.50 3.25 3.22 4.32 8.40
20 0.49 0.50 2.69 2.67 3.57 6.95
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