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A Study on Communication Protocols for Wireless 3-D NoC

Hirok1 MaTsuTant, 112 MicHiHIRO Ko1BUCHT, T3
TADAHIRO KURODA™ and HIDEHARU AMmANOT4

We have been proposing a novel 3-D CMP architecture, in which the num-
ber and types of chips stacked in a package can be changed in response to the
applications running on the CMP, by using the inductive coupling based 3-D
IC technology. In such a 3-D CMP, multiple chips, each of which has an ar-
bitrary horizontal on-chip network topology, are stacked together and form a
single network. To avoid deadlocks in such networks, in this paper, we propose
a flow control method, deadlock-free routing strategy, and router architecture
based on the bubble flow control for the vertical inter-chip communications. As
preliminary evaluations, we implement the vertical bubble flow router and show
that the total hardware amount of the NoC increases by approximately 29%.
This area overhead is reasonable compared to the existing deadlock avoidance
techniques that duplicate the virtual channel buffers of all routers in a network.
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