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Fine-grained power control
using a multi-voltage variable pileline router

TAKEO NAKAMURA, ! HIROKI MATSUTANT, !
MicuIRo KoisucHr,? Kivrvosnr Usamrt3
and HIDEHARU AMANOT!

We propose a Multi-Vdd fine-grained variable pipeline (MVFG-VP) router in
order to reduce the power consumption and improve the reliability of Network-
on-Chip (NoC) designed for many-core processors. MVFG-VP router adjusts
its pipeline depth (i.e., communication latency) and supply voltage level of in-
put buffers whether the packet is coming or not. Unlike Dynamic voltage and
frequency scaling (DVFS) routers, MVFG-VP routers share the same operating
frequency, and thus there is no need to synchronize neighboring routers working

at different frequencies. Compared with MV-VP (Multi-Vdd Variable Pipeline)
router which applies multiple voltage control to the whole router, MVFG-VP
router increases the area and possibility to apply low voltage, as the voltage con-
trol is applied to each input buffer. An MVFG-VP router is designed by using
a 65nm process, and evaluated using a full-system CMP simulator. Evaluation
results show that 31.1% power is reduced with 5.2% performance overhead.
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