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Design of Low power On-chip Router
with Error-detection Re-transfer Scheme
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and HIDEHARU AMANOT!

We design and evaluate a dual-Vdd error-detection re-transmission router
for Network-on-Chip (NoC) that connects many IP cores on a chip, in order
to improve the communication reliability and reduce the power consumption.
Typically, the power consumption can be reduced by controlling the supply
voltage in response to the traffic workloads, while such lower supply voltages
sometimes increase the bit error rates. The proposed router employs the error-
detection and re-transmission functions in response to a given voltage level. In
this paper, the dual-Vdd for Dynamic voltage and frequency scaling (DVFS)
and the error-detection and re-transmission are applied to a typical 3-cycle

on-chip router. The proposed router is synthesized, placed, and routed with
Fujitsu 65nm process. Its SPICE netlist is extracted and evaluated in terms of
the power consumption. The results show that the proposed router reduces the
power consumption by 40% at a low traffic workload without harming the bit
error rates.
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