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Abstract
Silicon has been the mainstay material for the electronics industry over the last 40 years. However,
it has had a very limited impact in the area of optoelectronics because it is extremely inefficient as a
light emitter, it is incapable of detecting photons for 1.3-1.55 µm wavelengths of interest in
telecommunications, and it is lacking of electro-optic effects for high-frequency light modulation.
Nevertheless, several recent breakthroughs, including fast silicon optical modulator [1, 2] and
Raman silicon laser [3] based on Silicon-on-Insulator (SOI), have sparked an intense interest in the
field of silicon photonics, the technology of implementing conventional photonic functionalities in
a silicon host. Such an advance in the development of individual silicon photonic devices boosts
the promise that silicon could in the near future be considered as an optical material for
optoelectronic applications. In this talk, we present an overview of silicon photonics in the industry
perspective. We start with discussion of technical challenges of interconnects for high performance
computing as higher data rate transmission (bandwidth) is required with a trend of multi-core and
many-core CPUs. We then discuss the role of silicon photonics in the possible electrical
interconnect to optical interconnect transition. We review the fundamental photonic building blocks
for silicon-based optoelectronics applications and the recent advances. Both high speed silicon
modulators and silicon Raman amplifiers and lasers are covered. We also address technical
challenges associated with photonics and electronics integration.
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