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Abstract

This talk will cover advanced integrated silicon photonic technologies that will significantly impact the performance
and energy-efficiency of future computing and communications systems. InP based integration platform allows
integration of lasers, modulators, and detectors using MOCVD and HVPE. In particular, we have developed a 1000
GHz coherent optical transmitter and receiver on a monolithically integrated InP platform containing 1200 active
devices. On the other hand, CMOS-compatible silicon photonics offer a practical platform for routing and
transporting multi-wavelength optical signals interconnecting electronic processors and memories. Potentially, such a
system can grow to a ~1000 core system optically interconnected by 100~1000 wavelengths where a flat-hierarchy
computing architecture becomes possible. We will give a number of device and system examples, and conclude by
projecting the future cyber-infrastructure filled with integrated chip-scale photonic networking and computing
systems. We will first discuss future networking and computing systems enabled by nanophotonic and
nanoelectronic technologies. Then, we will discuss recently developed silicon CMOS-photonic integrated circuits
capable of reconfigurable signal processing, switching, modulation, and detection. The talk will conclude by
addressing the future prospects on photonic-electronic-integrated circuits on a CMOS-compatible SOI platform and
their impacts on future Information and Communication Technology (ICT).
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S. J. Ben Yoo is Director of Institute of Intelligent and Integrated Information Technology (I°T) and
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the DARPA Award for Sustained Excellence in 1997, the Bellcore CEO Award in 1998, and the Mid-Career Research Faculty
Award (UC Davis) in 2004. Prof. Yoo is a Co-Chair of Photonics in Switching conference 2007, 2008, and 2010.
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