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A Recursive Scalable Topology for Network on Chip
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Abstract The development of integrated circuits makes the number of on-chip cores increase.
Communication among the cores demands higher throughput, lower latency and more scalability.
Traditional on-chip bus can not satisfy the need of on-chip communication. So researchers present
a new interconnect architecture, called network on chip. In order to meet the special demand of
network on chip, this paper gives a scalable topology named Rgrid and its routing algorithm
called DR. Rgrid can reduce the average hops between on-chip cores, whose physical implementa-
tion is much easier than Torus topology. The author implements the Rgrid and Mesh tolopogies
in the Godson3 simulator. The simulation results show that, simulator can gain much better per-
formance using Rgrid topology than using Mesh topology for the Splash2 benchmarks. Compared
to Mesh topology. the IPC of benchmarks of Rgrid increases by 0. 5% ~148% , the average laten-
cy degrades by 5% ~81%.
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The author now works in Institute of Computing Tech-
nology. taking part in the design of on-chip interconnection
of Loongson No. 3. On-chip interconnection design includes
topology design and router architecture design. The aim of

this work is gaining a high performance and easy to realize on

chip interconnection architecture. The topology choice affects
the performance of on chip system seriously. So the author
did many performance analyses, and designed many kinds of
new topologies. The Rgrid topology is one of our topology

design experiments.



