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Abstract

Power Consumption is an increasingly pressing problem in modern processor
design. Since the on-chip caches usually consume a significant amount of power, it
is one of the most attractive targets for power reduction. This project presents a
two-level filter scheme, which consists of the L1 and L2 filters, to reduce the
power consumption of the power consumption of the on-chip cache. The main idea
of the proposed scheme is motivated by the substantial unnecessary activities in
conventional cache architecture. We use a single block buffer as the L1 filter to
eliminate the unnecessary cache accesses. In the L2 filter, we then propose a new
sentry-tag architecture to further filter out the unnecessary way activities in case of
the L1 filter miss. We use SmpleScalar to simulate the SPEC2000 benchmarks and
perform the HSPICE simulations to evaluate the proposed architecture.
Experimental results show that the two-level filter scheme can effectively reduce
the cache power consumption by eliminating most unnecessary cache activities,
while the compromise of system performance is negligible. Compared to a
conventional instruction cache (32 KB, two-way) implemented with only the L1
filter, the use of atwo-leve filter can result in roughly 30% reduction in total cache
power consumption. Similarly, compared to a onventional data cache (32KB,
four-way) implemented with only the L1 filter, the total cache power reduction is
approximately 46%.

Keywords: Block buffer, filter scheme, low-power cache, power consumption,
unnecessary cache activity.
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176.gec Programming Language Compiler 784238656211 31384113066

CINT2000 181.mcf Combinatorial Optimization 132862206988 67879944204

' 197 parser |Word Processing 623496981528| 333797230413
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