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Abstract In the design of embedded systems, especially battery-powered systems, it is important to reduce energy
consumption. In these days, cache memories are used not only in general-purpose processors but also in processors
for embedded systems. Static energy (leakage energy) consumed in cache has been increasing with the decrease of
the feature size. The Drowsy cache is one of the techniques to reduce leakage energy consumption of caches. The
Drowsy cache reduces leakage energy by changing cache line mode into the low-leakage mode. In the Drowsy cache,
when the cache line in the low-leakage mode is accessed, it has to be changed into the normal mode, and it takes one
or more clock cycles. Thus, these penalty cycles may significantly degrade the cache performance. In this paper,
we propose three kinds of Way-Prediction Drowsy Cache which achieve a high-energy reduction with the minimum
performance overhead. Experimental results demonstrate the effectiveness of the proposed cache architectures.
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