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High-Perfomance Core and Low-Power Cores
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Abstract A heterogeneous multi-core processor, which is consists of the combination of fine-grained power gating
for split ALU and coarse-grain power gating for cores, is designed and evaluated. Although the high-perfomance
core (HP-Core) and the low-power core (LP-Core) run with the same ISA, the HP-Core is a Superscaler with higher
clock frequency, compared with the LP-Core. Each core shares 16KB L1 Cache and TLB, and is designed using
Fujitsu 65nm CMOS technology. As a result, the perfomance of HP-Core increased by 24%. The leakage power
is reduced by 46% for executing Dijkstra and Blowfish, while the power comsuption is increased by 63% for Quick
Sort and JPEG. Area overhead is 9.2%.
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2R L. MR NY—S—F 4 VT REAT %, TOF—L
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Wake up | Execution
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Ab=VEERL, 1=y FORY—TRFIET S, HAH)
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Sleep or Dyanmic Sleep Control
Not Sleep

Sleep only Cache miss
Not Sleep
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#£ 1 Break Even Time for Each Unit (cycles)

Temperature (C) | 25 | 65 | 100 | 125
ALU 136 (35| 156 | 9
SHIFT 168 40| 17 | 2
MULT 111131 13 | 8
DIV 80 |24 10 | 6
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10 Performance of HP-Core and Geyser-0
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11 HP-Core Leakage Power
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# 2 Area Overhead (um?)
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