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HCONoC: a novel high-performance hierarchical optical network on chip

Li Hui*, Gu Huaxi® , Yang Yintang ™
( * State Key Lab of ISN, Xidian University, Xi’ an 710071)
(™ Institute of Microelectronics, Xidian University, Xi’an 710071)
Abstract

To address the problems that traditional electrical interconnects face in the aspects of bandwidth and delay, a
hierarchical cluster-based optical network on chip, called the HCONoC for short, was proposed based on the optical
packet switching mechanism. The topology, layout, and the methods of node addressing and scalability method
were designed for the proposed network. Two new router architectures, which were both non-blocking, were de-
vised for its different structural levels. The loss properties of routers were analyzed. An efficient routing algorithm
was developed for the network based on its topology character and node addressing to improve the network through-
put and minimize the average delay. Finally, the delay and the throughput of the HCONoC were evaluated using
OPNET. The simulation resulis showed that the network exhibited more performance advantages under local traffic
patterns than the uniform traffic pattern.

Key words:; optical communications, multi-core, optical interconnects, network on chip (NoC) , optical net-

work on chip (ONoC)
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