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A Study of Heat-Spreading-Aware Processor

Miwa, Shinobu
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Performance of modern microprocessors is often constrained by the chip temperature
. Therefore, we studied a method to reduce chip temperature for performance improvement of microprocessors
. We focused on Turbo Mode, which is widely used in modern microprocessors. Our technique is to use Activi
ty Migration for upgrading the maximum CPU frequency during Turbo Mode. We developed a method to apply Act
ivity Migration to a microprocessor with spatial fine granularity and its design methodology. We evaluated
our technique with the combination of some simulators. The result shows that our technique achieves 14.5%
of performance improvement in exchange for 2.8% of area increase.
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(a) Temperature of a module without AM

(b) Temperature of a module and its copies under AM
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SPEC CPU 2008 benchmark programs

Processors EHE (mm*2)

BASE 30.481 1
AM-D 36.400 1.194
CLST 39.413 1.293
PRO1 31.327 1.028
PRO2 31.956 1.048
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