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Abstract : We have proposed the “dynamically variable line-size cache (D-VLS cache)” as a novel on-chip cache
architecture for merged DRAM /logic LSIs. The D-VLS cache can make good use of the high on-chip memory band-
width, and optimizes its cache-line size at run time according to memory-reference characteristics of programs. For
an on-chip memory-path architecture having the D-VLS cache, the memory-system performance will be improved
due to high cache-hit rate. In addition, the energy consumption for accessing to the on-chip main memory (DRAM)
will also be reduced by activating only the on-chip DRAM subarray corresponding to the cache line to be replaced.
This paper evaluates the performance/energy efficiency of an on-chip memory-path architecture with the D-VLS
cache. In our simulation, it is observed that the performance improvement achieved by employing a D-VLS cache
is about 20% while it reduces the energy consumption for accessing to the on-chip DRAM by 68%, compared to an
on-chip memory-path architecture with a conventional cache having fixed line size.
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