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A Low Power Network-on-Chip
Using Error Correction and Detection Codes

Yu Kosmva, ! HIRok1 MATSUTANT, !
MicHiHIRO KoiBucHI'?13 and HIDEHARU AMANOT!

As semiconductor technology improves, the supply voltage is lowered and
bit-error rate is increased, which introduces a difficulty in further reducing the
supply voltage of the chip with maintaining the bit-error rate using low-power
techniques, such as DVFS. We propose and evaluate a low-power Network-on-
Chip (NoC) structure based on fault-tolerant techniques in order to reduce the
supply voltage while maintaining the bit-error rate. We first define eight practi-
cal fault-tolerant techniques and propose a router structure that supports all of
them. The proposed router speculatively performs the routing computation and
the error detection/correction at the same cycle. Also, it performs the link-level

retransmission without additional buffer resources by using unoccupied part of
input buffers. Evaluation results show that a fault-tolerant technique that uses
the link-level parity check for header flits and the end-to-end level CRC error
detection for data flits achieves the best energy efficiency. It also shows that
the energy consumption for sending a flit is reduced by 45%.
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Fig.1 A fault-tolerant router structure (input and output pores between local cores are omitted).
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Fig.2 An input and output port structure on a fault-tolerant router.
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Fig.3 The probability of packet errors for each bit error rate (BER).
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Fig.5 Area overhead of fault-tolerant routers.
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