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Future high performance computers will be limited by the performance of communications
in the computer networks, memory subsystems, and perhaps even within microprocessors
themselves. Already, it is clear that within massively parallel high performance computers, the communications paradigm must change. While microprocessors continue to benefit
from Moore’s Law scaling of transistor performance, no Moore’s Law exists for communications. As a result, communications efficiency in terms of energy/bit has remained largely
flat over the past decade. Left unchecked, the fraction of power consumed by the computer
network will begin to dominate the machine power. Moreover, the use of serial electrical and
optical links has led to bottlenecks in pin density and wire/fiber count. These bottlenecks
are being felt not only in the computer network, but also in the memory, processor, and
network switch subsystems. Recently, silicon microphotonics has demonstrated the ability
to significantly improve communications efficiency while dramatically increasing communications density through the use of wavelength division multiplexing. Here, we review
approaches for modulation, filtering, switching, and detection in a silicon photonics platform, highlighting recent results along with the many challenges that remain to implement
a stable low-power wavelength division multiplexed silicon microphotonics platform.
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