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A Torus-Based Hierarchical Optical-Electronic Network-on-Chip for

Multiprocessor System-on-Chip
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2. PREVIOUS WORK

Several on-chip optical interconnection networks have been proposed in the litera-
ture. Shacham et al. [2008] proposed a circuit-switched augmented folded torus net-
work based on 4 x 4 optical switches. Gu et al. [2008] proposed an optical mesh with
low power loss and cost. Petracca et al. [2008] proposed a nonblocking crossbar and a
nonblocking mesh for chip multiprocessors (CMPs), and showed that the nonblocking
mesh achieves better throughput. Kash [2007] proposed an intrachip optical network
ICON, using three-dimensional integration technology. The photonic NoC is combined
with a separate multiprocessor plane, which allows electronic and photonics planes to
be optimized separately. Kirman and Martinez [2010] proposed an all-optical network
for CMPs. Multiple optical network layers are used to increase bandwidth, and for the
benefit of design simplicity and power efficiency, wavelength allocation and routing
pattern are all set at design time. Cianchetti et al. [2009] proposed an optical routing
network, called Phastlane, for large-scale cache coherent microprocessors. Low-latency
nanophotonics is exploited to make packets traverse several hops under contentionless
conditions.
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