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Thermal Management for Advanced
Microprocessors

Increasing microprocessor performance has historically been
accompanied by increasing power and increasing on-chip
power density both of which present a cooling challenge. In
this presentation, the historical evolution of power is traced
and the impact of power and power density on thermal
solution designs is illustrated. With the transition to multi-
core microprocessor architectures, Thermal Design Power
(TDP) is well managed and the design-architecture
advancements are pursued to address power efficiency.
However, thermal designers still need to account for areas of
thermal non-uniformity caused by a non-uniform
distribution of power dissipation on the die. In addition to
the die, thermal management is also required on
interconnect, package substrate, as well as socket contacts.
Thus thermal modeling tools and measurement metrology is
critical to predict thermal issue in the early-stage of package
designs. Industrial and academic researchers have
correspondingly increased their focus on developing
innovative and cost-effective solutions in devices, circuits,
architectures, packaging and system level heat

sinking. Examples of some of the current packaging and
system thermal solutions are provided to illustrate the
strategies used in their design. This is followed by a brief
discussion of some of the future trends in demand and
solution strategies that are being developed by academic
and industrial researchers to meet these demands.
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