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3 Dimensional Integrated SRAM/DRAM Hybrid Cache

SHINYA HASHIGUCHI,* Naoto FUKUMOTO, KoJi INOUE
and KAzZzUAKI MURAKAMI:+

This paper proposes a novel cache architecture for 3D-implemented microprocessors. 3D-1C
is one of the most interesting techniques to achieve high-performance, low-power VLSI sys-
tems. Stacking multiple dies makes it possible to implement microprocessor cores and large
caches (or DRAM) into the same chip. Unfortunately, applying the 3D DRAM cache causes
performance degradation for some programs, because increasing cache size makes access time
longer. To tackle this issue, the proposed cache supports two operation modes: a fast but
small SRAM cache mode and a slow but large DRAM cache mode. An appropriate operation
mode is selected at run time based on the behavior of application programs. The evaluation
results show that the proposed approach achieves 15% of memory performance improvement.
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