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A CAM-based Highly Associative Cache Partitioned
into Generations with FIFO Replacement Policy

SHo OKABE!! and Kok ABgf!

Content Addressable Memory (CAM)-based Highly-Associative Caches
(HAC) are widely used in high performance embedded microprocessors. In
this paper, we partition SRAM in a subbank into first- and second-generations
according to access frequency. The method is further improved by employing
FIFO replacement policy for the second-generation SRAM, with respect to fea-
sibility and area costs without decreasing cache access performance. Simulation
experiments revealed that the proposed method can realize significant power re-
duction without increasing access delays compared with traditional CAM-based
HAC.
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Fig.3 The case when the first generation SRAM exhibits a hit. The shaded tags or data require

energy for matching or output.
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Fig.4 Operation example of the proposed method (2).
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Fig.5 Benchmark programs used for evaluation.
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Fig.6 Instruction cache miss rates of benchmarks for the traditional CAM, LPHAC, and proposed
method.
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Fig. 7 Data cache miss rates of benchmarks for the traditional CAM, LPHAC, and proposed
method.
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Fig.8 Average miss rates of benchmarks for the traditional CAM, LPHAC, and proposed method.
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