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(Replication—Aware Leakage Management Technique
in Embedded Multiprocessors with Private L2 Caches)
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Abstract :
critical issue as the process technology advances below 90nm. In particular, the leakage power

In modern embedded multiprocessors, the leakage power dissipation has become a
management of the L2 cache is important in designing low-power embedded multiprocessors
because they generally employ a large L2 cache for the performance issue, which making the
leakage power consumption of the L2 cache a major power source in the total chip.

In this paper, we propose the technique to reduce the leakage energy consumption in a private
L2 cache of embedded multiprocessors by selectively turning off replicated data. Turning off the
replicated data can reduce the leakage energy consumption without significant performance loss
because an extra miss due to the turned off replication is smaller and the replications are often
invalidated after being shared by other cache to meet the cache coherence. Experiments show
that the proposed technique reduces the energy consumption by 15% on average without any
significant performance loss.
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Fig. 1. Target architecture.
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Table 1. Architectural parameter.

4 Processors, in—-order
32KB, 1-way, 32B block,
1 cycle latency

L2 Private Cache|33.8 %

Shared Bus 4bytes bus width

Off-Chip Memory|300 cycle access latency

Processor

L1 I/D cache
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Fig. 4. Normalized energy consumption.
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