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Abstract:
Silicon photonics is a promising candidate for large-scale integrated optics.  It is compatible with well-
developed and cost-efficient CMOS technology and can be integrated with electronic devices monolithically.
A single-mode silicon strip waveguide designed for operation in the infrared has a typical submicron cross-
section of  450 nm by 250 nm.  Highly confined optical modes allow for high density integration and
waveguide bends with micrometer scale radii of curvature.  The high confinement, however, also produces
major challenges when attempting to efficiently couple light between silicon strip waveguides and optical
fibers.  Mode conversion from a single-mode fiber, with mode field diameter equal to 10 micrometers, results
in a coupling loss that is greater than 20 dB.  In this talk, I will discuss this long standing challenge and our
group's approach to solving this problem using bilayer cantilever couplers.  We have experimentally
demonstrated 1.6 dB coupling loss for transverse electric polarization and 2.0 dB coupling loss for transverse
magnetic polarization.  The approach enables broadband coupling from 1500 nm to 1600 nm wavelength
and direct access to devices on an entire chip surface without dicing or cleaving the chip.
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