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Tag Comparison Omitting for Low-Power Instruction Caches
Koji Inoue T Kazuaki Murakami ¥

T Department of Computer Science and Communication Engineering, Kyushu University

T Department of Informatics, Kushu University

E-mail: ppram@c.csce.kyushu-u.ac.jp

Abstract : Almost all microprocessor chips employ on-chip caches, because confining memory accesses in on-
chip reduces the latency for memory accesses and the frequency of driving high capacitance I/O pads. The trend
increases the cache capacity to confine more memory accesses in on-chip for achieving high performance and low
power consumption. However, this trend also increases the energy consumed for cache accesses. In this paper, we
propose a novel architecture for low-power direct-mapped instruction caches, called history-based tag-comparison
cache. The cache attemps to reduce the count of tag comparison required for program execution, thereby saving
the energy. Program-execution history recorded in a BTB (Branch Target Buffer) is used for the tag-comparison
omittion. In our evaluation, it is observed that more than 90 % and 80 % of tag-comparison count are reduced for
floating-point programs and some integer programs, respectively.

key words low power, cache, tag comparison, execution history, run-time optimization
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