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Reducing energy and increasing capacity — new directions
for integrated optics in information interconnection,
communications, sensing and processing

David Miller
Stanford University

Information processing is increasingly limited by the energy required for interconnections and by
the need for greater density of communications. Optics and photonics are the only approaches
that allow us both to increase density and to reduce energy for communications on and off
electronic chips and for all longer distances [1]. Fortunately, recent advances and future
possibilities show that integrated photonics can provide the necessary technical solutions;
indeed, such advanced photonics technology will be essential if our use of information is to
continue to increase at current rates [1]. This talk will summarize the arguments for why we need
such photonics and also some of the surprising directions we will need to consider; for example,
for short distance interconnects inside and possibly between machines, to reduce energy we may
need to avoid any time-multiplexing and exploit parallel free-space optics instead. Fortunately,
technologies like silicon photonics could help us do this. Such integrated technologies also offer
radical possibilities such as self-configuring optics [2] that can help increase communication
density and that also offer many exciting opportunities in sensing and in information processing
with optics itself.
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