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A Low Power Cache Memory Architecture
based on Tag Compare Reuse
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Abstract : This paper proposes a novel architecture for low-power instruction caches called “history-based look-up
cache (HBL cache)’. In conventional n-way set-associative caches, there are n locations where a cache line can be
placed in the cache space, and all ways are activated on every cache access because of the parallel search strategy.
On the other hand, the HBL cache attempts to reuse the tag comparison results, and reduces the cache-access
energy by avoiding the unnecessary way activations. The tag-comparison results are recorded in an extended BTB
(Branch Target Buffer) for branch prediction. In our evaluation, it is observed that the HBL cache reduces the
energy consumption by about 72 %, while it degrades the performance by only 0.2 %, compared with a conventional
set-associative cache.
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