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An Architectural Support for Compiler-Directed
Fine Grain Power-Gating

Masaakl Konpo, ! Tosarya KoMopa, 2
HirosHI SASAKI™® and HIROSHI NAKAMURAT213

As leakage-power consumption becomes dominant in the total power con-
sumption of LSI chips, it is necessary to reduce the leakage current not only for
the standby period but also for the application running time. Run-time power
gating (RTPG) is a technique to reduce leakage power during the program exe-
cution by turning on and off circuit components in much finer temporal/spatial
granularity. The problem associated with RTPG is the time delay for restarting
the execution and the dynamic power overhead for active-sleep mode transition.
To address these issues, in this paper, we propose a compiler and architecture
co-operative power-gating control technique. We evaluate the proposed tech-
nique and the results reveal that the proposed technique can control the power-
mode effectively so that about 80% of leakage energy of the functional units is
reduced with 0.43% performance penalty.
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(a) Example CFG (b) Estimated Idle Cycle (c) Sleep Control Bits
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Algorithm 1 Sleep Control Bit 00O
BET: Assumption of Break Even Time
W L: Assumption of Wake-up Latency

for all s do
for all f do
if Idle[s][f] < BET + WL && Tsrc[s][f] < BET + WL then
SCBIs][f] < 1 /* turn-on FU f */
else
SCBs][f] < 0 /* turn-off FU f */
end if
end for
end for
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