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An adaptive buffer regulating scheme for on-chip routers

SHI Wei, GUO Yufeng, DOU Qiang, ZHANG Ming, REN Ju
(College of Computer, National University of Defense Technology, Changsha 410073, China)

Abstract; In the traditional Network-on-Chip routers, packets from different directions are temporarily stored in different buffer regions, and

these buffering resources are independent from each other. Under non-uniform traffic patterns, buffers in some input channel will be crammed by

the coming packets quickly, while the others are still in idle state. As a result, the buffers are utilized inefficiently, and it has a negative influence

on the overall network performance. In the method proposed, an adaptive buffer regulating scheme that can be used to achieve similar performance

by using less buffering resources was introduced. The VLSI implementation of a router with the buffer regulating scheme was completed under 90nm

CMOS process. The experimental results show that the proposed router can bring significant performance improvement and power reduction under

non-uniform traffic patterns, 20.3% area saving of the proposed router and 41% power reduction of the buffers can be achieved compared to the

traditional one.
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MR e 8 RSN T2 20.3%

F1 BBKMEIEE MPBSR BEMELE( x 10" wm’)

Tab.1 Area comparison of generic router and MPBSR

Power comparison of different buffers

TR Ky 2 MPBSR
PR 1.3 1.3
2 pp 42.27 31.72
VC 8 9.7 12.2
VA 38.1 23.5
SA 2.2 4.1
I 6.4 6.9
5878 99.97 79.72

5 #hig

St T — PP ARl b R 2% rh S B R B O
A8 s 1 Bl 2503 Fo G TR Y 19 38 17 2 el
s, BT T —Fh R L A4 MPBSR, 52
W R R, A M 4% TR A R E BT,
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MPBSR % Hi i HAT — & B0 He TR B 2
REAYTH LT , MPBSR fi% H 5 A0SR % phy 23 1Y 249 1
25% [ MR IR 41% W R PhDIRE , 1 Hh e 2 1k
T A8/ T 20.3%
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