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A Kind of Hierarchical Ring Interconnection Networks-on-Chip
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Abstract  The interconnection performance of the 2-D Networks-on-Chip is so poor in the large
and very large scales that the multi-dimensional interconnections become one of the choices to
achieve better interconnection performance This paper gives a design of a kind of hierarchical ring
Networks-on-Chip based on the regional partition and analyses the static characteristics of the hi-
erarchical rings. Then it proposes a kind of the hierarchical ring router and the routing algorithm
based on the Karnaugh map coding. It tests the characteristics with different sets of the buffers in
the hierarchical router nodes under the uniform random communication pattern and gives a de-
tailed analysis of the dynamic characteristics of the hierarchical rings with the buffers in the hier-
archical router nodes set in accordance with the geometric sequence under the global uniform ran-
dom communication pattern. Finally, it points out the cases when the hierarchical rings work
well according to the comparison of the characteristics of the hierarchical ring interconnections
and some of the 2-D Network-on-Chip interconnections such as Mesh. The results show that, al-
though working poor in small scales, the hierarchical rings can interconnect the large and very

large scales Networks-on-Chip with lower cost and higher performance. Comparatively, the sin-
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gle-hierarchical ring interconnection works better under lower loads and the double-hierarchical

ring interconnection has larger load capability and works better under higher loads.
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