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High index-contrast silicon-on-insulator nanophotonics
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We will present recent progress i several devices based om silicon-on-insulstor nanophotonics using deep-UV
lithography. We will report on high efficiency grating couplers, ultra-compact amrayed waveguide gratings and
ring=resonaior based biosensors

W have Bbricated such gratimg couplers in 501 with a measured coupling efficiency of 6% The gratings have
B Fqcﬂyr.inl of 10xi0 ].|.||::I and the 1dB bandwidth is 40 nm. The high coupling efficiency is achieved by pd:dlnj_l
gald bottom mirror 1o an existing SOl-grating coupler wsing BCB waler-bonding In this way, coupling to the
substrate i3 avoided, and all the light can be coupled upwards by the gratng The coupling eiliciency can be
. funher increased by using a mon-wniform grating to a theoretical valwe of more than 90%

We also optumised and fabricated several very compact SO0 arrnyed wavegnide graotings, Here we present o 16
chamnel AWG for rowting parposes, with o 200 GHz channel spacing. The AW has 36 amrayed waveguides. The
gaps between the (shallowly etched) army waveguide apertures are 190nm. The device has an insertion loss of 2
1o 3 dB, and a side lobe level (giving rise 10 crosstalk) of -15 1o -2048.

Fimally, we demonsirate a sensor based on an 501 optical microning resonstor with radins 4 micron. We find our
device capable of detecting bulk refractive index changes of 7*107" using sall concentrations. The silicon surface
hias heen ;;|'||:|'|1|'.:|I.I)I modified nlhurinj; for immobilization of Wotin molecules. We test avidinhiotin affinity
sensing by Aowing m avidin solution over the modified microning wsing o microfluidic system and observe the
camesponding resonance wavelength shift. Moreower, we demonstrae ensy and aliganment 1olerant coupling of
light into and out of our device.
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