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Application Utility Analysis of Series-cascaded Ring Resonators Based
on SOI Slot Optical Waveguides in Integrated Optical Biochemical Sensor

Jaesik Jang' and Hongsik Jung"*

Abstract

This study investigated via computational analysis the application utility of series-cascaded ring resonators based on silicon-on-insu-
lator (SOI) slot optical waveguides in integrated optical biochemical sensors. The radii of the two rings in the series-cascaded ring res-
onators were 59.4 um and 77.6 pum respectively, and the coupling distance was 0.5 um. The series-cascaded ring resonators were
computationally analyzed using FIMMProp and PICWave numerical software. The free spectral range (FSR), full width at half max-
imum (FWHM), sensitivity, and quality-factor (Q-factor) of the series-cascaded ring resonators were 12.2 nm, 0.134 nm, 4100 nm/RIU,
and 11580, respectively, and the measurement range was calculated to be slightly smaller than 3x10° RIU. Although the measurement
range was smaller than that of the single ring resonator, upon considering other characteristic parameters, the series-cascaded ring res-
onators are found to be more effective as integrated sensors than single ring resonators.
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Fig. 1. Schematic of add-drop single ring resonator.
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Table 1. Materials parameters and dimensions used in the simulation.

Parameter Description Value
Coupling distance 0.5 pm
Waveguide height 0.32 um
W, Waveguide width 0.2 um
W Slot width 0.12 pm
R1 Radii of Ring 1 59.4 um
R2 Radii of Ring 2 77.6 pm
ng Refractive index of Si 3.4757
Rgio, Refractive index of SiO, 1.444
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Table 2. Comparision of characteristic parameters of series cascaded
ring resonator (Ring-s) and single ring resonator (Ring-2).

Parameter Ring 2 Series ring resonator
FSR 1.75 nm 12.2 nm
FWHM 0.22 nm 0.134 nm
O-factor 7080 11580
Sensitivity 560[nm/RIU] 4100[nm/RIU]
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