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Abstract A small LO-cache located between an MPU core and an L1-cache is widely used in embedded processors
for reducing the energy consumption of memory subsystems. Since the L0-cache is small, if there is a hit, the energy
consumption will be reduced. On the other hand, if there is a miss, at least one extra cycle is needed to access
the L1-cache. This degrades the processor performance. Single-cycle-accessible Two-level Cache (STC) architecture
proposed in this paper can resolve the problem in the conventional LO-cache based approach. Both a small L0 and
a large L1 caches in our STC architecture can be accessed from an MPU core within a single cycle. A compilation
technique for effectively utilizing the STC architecture is also presented in this paper. Experiments using several
benchmark programs demonstrate that our approach reduces the energy consumption of memory subsystems by
64% in the best case and by 41% on an average without any performance degradation compared to the conventional
LO0-cache based approach.
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1 RXUF—IT7 TV r—vay

Benchmarks | Description Code size | Active code size

aes AES 55.10 KB 3.47 KB

cjpeg JPEG Compression 71.34 KB 10.53 KB

des DES 56.76 KB 791 KB

djpeg JPEG Decompression 75.95 KB 6.50 KB

huffde Huffman Decoder 49.23 KB 0.88 KB

mpeg2dec MPEG-2 Decoder 84.76 KB 9.66 KB

mpeg2enc MPEG-2 Encoder 112.30 KB 33.38 KB

mp3player MP3 Player 64.64 KB 7.31 KB

mpegddec MPEG-4 Decoder 256.05 KB 27.47 KB

rgbcmyk RGB to CMYK Converter 49.18 KB 2.03 KB

rgbhpg High-Pass Gray-Scale Filter 49.45 KB 2.19 KB

rgbyiq RGB to YIQ Converter 49.38 KB 2.09 KB

rsa RSA 100.23 KB 10.91 KB

taskset A aes, cjpeg, des, djpeg, huffde 308.38 KB 27.34 KB

tasksetB mpeg2dec, mp3player, rgbcmyk, rgbhpg | 248.02 KB 21.19 KB

tasksetC mpeg2enc, mpegddec, rgbyiq, rsa 517.96 KB 62.66 KB
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