000000000 0O00O0OooD0OooOooOg Vol.2 No.3 71-82 (Sep. 2009)

71

googobooooooggno
gboogbobobbooboobotooogan

o o o ogft
0O O o ogfbt2

0o o o oft
O O O 0Of?

ooo0ooooOoooUooU0oU0oO0oOO0oOOoLOOoUOoUOUOOOOOOOoDOO
oooooooobooO00oO0o0oOo0O00O0bOO0DOO0OO0DOO0DO0
0ooooo0o0ooooDOo0o0oO0oOOooO0o0DoO00O0oOoDoooooOO0ooDO
00o0o00o00o0o0o0ooO0o0Oo0o0oo0oOOo0OoUoO0oOOoooDoUoO
000oo0o0oo0o0oO0o0ooOo0oDOoO0o0oOOOo0OoOo0OoOOoO0oOOOOOO
oooooo0ooooobo0oO0obOO0oDOo0O0OO0OO00OO0OO0DOO0DOO
00ooo0oo0oo0ooooo0o0ooooOoUo0oOOoooooooOooooooo
oooooooo0oooo0oooolo0o030000o0o0oooO0o0DoOOnDn
oooobooooooooO0oobooo0ooobO0obOoo0oooboo0oo00000 DVES
0 Dynamic Voltage and Frequency Scalingd 0 0000000000000 00O0O
000000000000000 46%00000000000

A Study of Low-power Variable-pipeline Router
Using Pipeline-stage Integration

Yuto HiraTa,™! HiROKI MATSUTANTI, !
MicuiHIRO KoiBucHI™? and HIDEHARU AMANOTLT2

Network-on-chip achieves both high scalability and high throughput, by us-
ing a large number of pipelined routers for packet processing. In this paper, we
propose a low-power on-chip router which can dynamically adjust the depth of
its pipeline structure in response to the operating frequency and traffic loads.
To increase the workload per pipeline stage at each frequency, it reduces the
pipeline depth when the frequency is low by speculatively executing multiple
pipeline stages in parallel unlike a simple cascading that drastically decreases
the frequency. FEvaluation results show that the best pipeline structure op-
timized to the performance or power is varied from one stage to three stages
depending on applications. The proposed router reduces up to 46% of the power

consumption compared with that of router using the traditional fixed-pipeline
structure with DVFS (Dynamic Voltage and Frequency Scaling).
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