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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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Energy Consumption Performance ]
Benchmark Cache Look-up Ere Eiata Eoutput Ebtbadd Erorat Execution Time
Count ‘ [uJ]q [ fud] [ud] [wJ] uJ [clock cycle]

099.g0 570,554,720 (0.739) 440,457 6,243,422 130,240 73,788 6,887,908 (0.825) 571,152,424 (1.013)
124.m88ksim 64,458,524 (0.447) 49,460 869,311 14,329 18,578 951,679 (0.617) 69,403,572 (1.027)
126.gcc 1,091,527,464 (0.648) 844,870 [ 12,586,507 | 306,949 | 215,461 13,953,788 {0.764) 1,369,322,238 (1.022)
129.compress 11,171,513 (0.250) 8,555 308,555 3,899 1972 275,983 (0.474) 20,798,875 (1.000)
130.11 53,252,741 (0.219) 40,783 1,082,823 21,241 35,332 1,180,180 (0.455) 114,407,367 (1.002)
132.ijpeg 814,158,977 (0.508) 623,528 | 10,328,448 | 141,044 91,927 11,184,949 (0.653) 698,540,345 (1.001)
102.swim 543,002,352 (0.621) 415,814 | 6,313,305 76,250 | 44,126 6,849,497 (0.733) 661,788,288 (1.000)
adpcm_enc 1,625,374 (0.171) 1,244 39,199 828 1,794 43,067 (0.425) 4, 576 912 (1.003)
adpcm_dec 807,394 (0.108) 618 27,591 651 1,442 30,304 (0.380) 3.7 1
mpegZ_enc 344,687,046 (0.194) 763,955 | 7,508,009 | 154,573 | 189,887 || 8,207,325 (0.434) 803,730, 640 {1.002)
mpeg2_dec 24,614,697 (0.126) 18,859 747,699 17,265 14,666 798,490 (0.381) 98,034,091 (1.002)
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