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Nonuniform and Temperature-
Dependent Power in Microprocessors

Recent developments in microprocessors have resulted
in as many as eight processor cores, soon to be followed
by sixteen. These cores have average power dissipation
twice that of chip average, and some regions of the chip
have power density below 3% of the average. This
results in a higher package thermal resistance than that
of a uniformly powered chip, with the ratio of
nonuniform to uniform thermal resistance strongly
dependent on packaging and cooling technology.
Leakage current, once a negligible component of power
dissipation, has increased as lithography technology has
progressed through 90, 65 and 45 nanometers and
should continue through 32 and 22 nm. The reduction in
chip power per degree will soon be 1% and will increase
in the future. Such power reduction justifies advanced
cooling solutions in terms of not only energy
minimization, but in some cases also in terms of total
packaging and cooling cost.
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