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Rearrangeable NoC: A Distributed Router Architecture for Exploiting Wire Delay

HIrROKI MATSUTANI,t+ MICHIHIRO KOIBUCHI,'* HIROSHI NAKAMURA'tt
and HIDEHARU AMANOf

We propose the Rearrangeable NoC (RNoC) architecture, in which on-chip routers are de-
composed into small units, each of which consists of buffers and simple control logic. The
decomposed units are distributed on the wire links in order to overcome the wire delay with-
out repeater buffers. They are bypassed or shared by multiple networks on the chip as long as
the required operating frequency is met. Bypassing several units on a link can reduce the av-
erage buffering counts for each packet transfer, which also reduces the communication latency
and energy consumption, while it forms long unbuffered wire lines that would quadratically
increase the wire delay. Here we discuss how to decompose on-chip routers into smaller units
and how to distribute them on the link. We also discuss how to use (or bypass) each unit on
the link in order to bypass more units as long as the required frequency is not harmed.
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