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Integrated silicon photonic chips for highly multiplexed early cancer biomarker detection
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An efficient and robust method for series connection of photonic crystal micro cavities that are coupled to photonic
crystal waveguides in the slow light transmission regime was experimentally demonstrated. It was shown that group
index taper engineering provides excellent optical impedance matching between the input and output strip waveguides and
the photonic crystal waveguide, a nearly flat transmission over the entire guided mode spectrum and clear multi-resonance
peaks corresponding to individual micro cavities that are connected in series. Series connected photonic crystal micro cavities
are further multiplexed in parallel using cascaded multimode interference power splitters to generate a high density silicon
nano photonic microarray comprising 64 photonic crystal micro cavity sensors, all of which are interrogated simultaneously
at the same instant of time. The devices were fabricated on a SOI wafer with 250 nm silicon layer and 3um buried oxide
(BOX) layer. All components including PCWs, PC micro cavities, group index tapers and strip waveguides are patterned on
SOI chip simultaneously. PCW devices with and without PC tapers were fabricated on the same chip. Light is coupled into
and out of the devices using sub wavelength grating couplers via polarization maintaining single mode fiber on the input
side and standard single mode fiber on the output side respectively. Optical spectrum analyzer (OSA) is used to analyze the
transmitted light. All the transmission spectra of PC devices with and without PC tapers were normalized to the spectrum
from a reference waveguide comprising two grating couplers and one single strip waveguide. All spectra are measured in water
with the objective to implement biosensing.
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