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The Study of Fat H-tree Topology for Network-on-chips

HIROKI MATSUTANI,* MICHIHIRO KOIBUCHItt and HIDEHARU AMANOft

Fat H-Tree is a tree-based interconnection network providing a torus structure, which is
formed by combining two folded H-Tree networks, and is an attractive alternative to tree-
based networks such as Fat Trees. In this paper, new routing algorithms are proposed for
Fat H-Tree, and performance and network logic area of Fat H-Tree are compared with those
of other trees-based networks. In addition, an efficient layout of Fat H-Tree is proposed for
three-dimensional ICs, and the two- and three-dimensional layout of Fat H-Tree are evalu-
ated in terms of required wire resources and energy consumption. The results show that 1)
Fat H-Tree outperforms a same-scale Fat Tree in terms of cost and performance; 2) Fat H-
Tree consumes less energy than the Fat Tree; 3) Fat H-Tree slightly increases wire resources
compared with the Fat Tree, but the current process technology can provide sufficient wire re-
sources for implementing Fat H-Tree based on-chip networks; 4) The three-dimensional layout
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of Fat H-Tree reduces its total wire length by up to 49.8%.
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Fig.1 Typical network topologies (16-core).
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Fig.3 Fat H-Tree (black tree).
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Fig.6 Splitting a 64-core Fat Tree (2,4, 1) into four.
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Fig.7 Splitting a 64-core red tree into four.
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0 1 Channel bisection B,
Table 1 Channel bisection B..

N-core 16-core 64-core 256-core
HT 4 4 4 4
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03 0ooooo R
Table 3 Number of routers R.

N-core 16-core 64-core 256-core
HT (4" —-1)/3 5 21 85
FT1 4™ —-2m)/2 6 28 120
FT2 4™ — 2" 12 56 240
FHT 2(4™ —1)/3 10 42 170
Mesh N 16 64 256
Torus N 16 64 256
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Table 4 Total unit-length of links L (1-unit = distance
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