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Abstract

Most modern computer systems employ cache systems in order to alleviate the access time gap
between processor and memory system. The power dissipated by the cache systems becomes a
significant part of the total power dissipated by whole microprocessor chip. Therefore, power
reduction in the cache system becomes one of the important issues. Partial tag cache is the system
for the least power consumption. The main power reduction for this method is due to the use of
small partial tag matching, not full tag matching. In this paper, we first analyze the previous
regular partial tag cache systems and propose a new address matching mechanism by using locality
buffer and address compression. In simulation results, the proposed model shows 18% power
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reduction in average, still providing same performance level, compared to regular cache.

» Keywords : Low power cache, Partial

compression
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Table 4. Energy Consumption

Opt. Cache Energy(pJ)
Benchmark| Tag
Length| Full Tag | Partial Tag A

bitcount 2 3.95E+05 3.20E+05 19.2%
blowfish 4 4.08E+05 3.40E+05 16.4%
crc 3 4.80E+05 3.95E+05 17.2%
dijkstra 5 5.23E+05 4.40E+05 15.4%
fft 5 4.85E+05 4.08E+05 15.9%
ispell 5 6.98E+05 5.85E+05 16.0%
mad 6 2.07E+05 1.73E+05 16.2%
patricia 6 9.73E+05 8.23E+05 15.4%
quicksort 5 3.68E+05 3.08E+05 16.4%
rawcaudio 1 2.93E+05 2.11E+05 27.8%
rijndael 3 2.63E+05 2.20E+05 16.2%
str search 5 1.48E+03 1.24E+03 15.9%
tiffmedian 5 1.16E+06 8.73E+05 24.3%
untoast 5 1.95E+05 1.57E+05 19.56%
average 18.0%
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Fig. 12. Energy Consumption vs. Cache Size
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