Vol.2010-ARC-191 No.4
oooooooooo 2010/10/18

IPSJ SIG Technical Report

(@)
)
C
o
(@}
T
(e
[
(@)
T
C
N
(@}
T
C
w

i
1
1
il

NoC UOODOOOODDOOOOODOOOODDO |

(@]
T
C
~
(@]
T
c
o
(@]
T
C
o
(@]
T
[
~

O o o o g g o oB o o o ot
ooo oofs O O Ol O o o ofs

e
Lo
o
b

(@)
el
C
[e)
(@)
T
c
©
(@)
el
C
=
o
(@)
T
C
=
[

=S
i
o
i

0oo0oOooooooooooDoooooo-0000000000000 Network- |
on-ChipONoCOODDODOODODODODODODODODOOO0O0Oooooooooooooooo
JOod0000000o00dbOoO0o0bOO0o0o0obOo0oDobOOo0ooDoboo0ooDoDOOoOoDa CP
00000000000000000000000000 0000 Dynamic voltage
and frequency scaling0 DVFSOO D O000D000O0DO0OO0OODOOOOO |
Jo0ddd0dd0oobooo0o00o0ooooooo0o0o0ooooooooboobooOooa .
0D00D000000000200 2000000000000000000000 EL2 on cache: L2 cache bank Mon-chip router
0000 65nm 000000000000 O0OOC CMPOOOOOOOOOOOOO 01 1600 CMPOOOOOOO 1l600000000000000D0O0OC0O0OOOOCPUDOL1IOOODOOO
0000000000 000000 1.0%02.1%00000NoC 000000000 L2000000000000D0L200000000000ODOO0OOODOOOUOODOOOODODDO
10.4%044.4%000000

[
-
N

CP

C
N
()
(@]
o
C
-
D

CP

[
-
(&1

S
L5
'y

s

A Multi-Vdd Variable-Pipeline Router for NoCs

1. 0 OO0
HiroKI MATSUTANL 12 YuTo HiraTa, 3 0000000000000010000000000000000000000000
MicHiHirRo KoisucHr, ™ KiMryosur Usawmi, 00000O000000000DbO00D0 20004000000000000000CMPO
HirosHl NAKAMURAT! and HIDEHARU AMANOT 0000000000000000000000000000000 10 1600 CMPO
gooooooooo cMpOOOOOOOOOOOODOOO Network-on-ChipDNoCDl)
We propose a Multi-Vdd variable pipeline (MVP) router in order to reduce 0000000000000 00000o000DoDo00oOooDoooOoDoooOoOn
the power consumption and improve the reliability of Network-on-Chip (NoC)
designed for many-core processors. MVP router adjusts its pipeline depth (i.e.,
communication latency) and supply voltage level in response to the applied f10000000 OOOODDODODO
workload. Unlike Dynamic voltage and frequency scaling (DVFS) routers, all Graduate School of Information Science and Technology, The University of Tokyo
MVP routers share the same operating frequency, and thus there is no need to t2000000000000 (SPD)
synchronize neighboring routers working at different frequencies. In this paper, Research Fellow of the Japan Society for the Promotion of Science (SPD)
we implemented a MVP router that can select two supply voltage levels (and +3 000000000 000000

pipeline modes) using a 65nm process, and we evaluated it using a full-system
CMP simulator. Evaluation results show that although the application perfor-
mance is degraded by 1.0% to 2.1%, the standby power of NoC is reduced by
10.4% to 44.4%.
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t4 00000000 /JOOOOoDoOoOOO
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t 000000 DO0O0OOO
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