ougooonon

Jogoogodbotubotdbtoboobobod

goon

00000000000 DO00O000U00O0 LSloooooooooooooooog
goboboboooobobboooooboboooobbboooobobbuoooobbboooon
0(Q00)00000000000O0DO0oUOUODOODbPOOOOODOOOODOOOO
0000000000000 oooSTPOODODODOOOOOODODODDODOODODODOOO
gobobboooobobodooobooboooboboboooobobooouoboobooo

O0O0ooOoSTPOOODOOVAdODODOODOOOOOOOOOOOOOOO DualVdd
ODVOOOOODO0O0O00O0O00000000D00000Do0o0O PowerGating(PG) OO
000000000000oooooOoO00ooSTPOODOOOOOOOODODOODODOOODO
gobboobooooboobbooooooboooobbbooooooboogooboboooon
gooooobobooobboooobobobooobobbloobooooDbbooooobo
2000000000 bO00oO0b30oUb0oUbUoooDbOooLoDboooDboobDbOooo
o0l1000b0ooooboobbo20000000030000000DOD0O0O0ODODOO
gobobobooooooboooooobobobboooboboboooonooboooooo
gogboboboooobobbooooobooooboboooobbboooobbboooonoo
000000000000 0oOoOoSPICEOD0OOODOOOOOODOOOOODOODOn

o09000000b00b0e000Db00DO0OD0O0ODOODOODO0ODO0ODbDOD

goooo gygjoddgooodooououoo, bbb bb, 000000 oa, b

ugoooooaooon



Abstract

A Study on Super-Low-Power Self-Timed Pipeline with

Autonomous Power-Supply Control

Recently, the electric power consumption of system LSI's has been increased rapidly.
The dynamic (run-time) power consumption increases with the reduction of circuit
latency, while the static (leak) power consumption is increased by the growth of micro-
fabrication technology. To reduce the power consumption, self-timed pipeline (STP) is
the promising system architecture since it has no global clock forcing every circuit work,
and thus provides dynamic power-saving feature. In this study,a self-timed autonomous
power-supply control is proposed for leak power reduction by using power gating (PG)
and dual voltage-switching (DV) schemes. In STP, data is transferred locally by a
handshake between adjacent pipeline stages. By utilizing this locality, flexible and fine
power supply control can be realized. Each pipeline stage of the STP, becomes one of
three states,1 idle, 2 busy, and 3 congestion. To reduce the power consumption,1 power
is gated, 2 voltage is switched to normal (Vdd), and 3 voltage is switched to minimum
(Vmin). This makes it possible that each stage consumes minimal power without any
influence on the transfer of the data packets. The additional circuit for power and
voltage control can be small by utilizing local handshake signals expertly. As a result of
evaluation by SPICE, I reduced leak electricity of 60 O at the time of congestion more

than 90 O at the time of a idle.
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