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Thermal management is an important element of
electronic product design. Reliable performance of these
products is directly related to effectively controlling the
component junction temperatures within specified limits.
The maximum temperatures specified by the device
manufacturers are derated by the design engineers to
meet reliability criteria. Long component life may be
achieved by designing the products with sufficient heat
transfer components, materials, and features. Design
engineers look for cost-effective ways to transfer heat
from the dissipating components. The selection
processes used to evaluate the thermal management
components include consideration of such features as
ease-of-assembly, repairability, and upgradability. A
cost-effective thermal management solution must be a
complete solution that takes all of these needs into
account.

Many electronic components are available in a
variety of packages—some of which are thermally
enhanced. These packages offer improved thermal
performance at the component level.

A variety of interface materials are available that
span a wide range of cost, ease-of-use, and thermal
performance. Typically, these materials enhance the
flow of heat from the component case to the heat sink
and can even provide electrical isolation when needed.
With the advent of high-temperature acrylic adhesives,
there are pressure-sensitive thermal tapes on the
market that can eliminate fasteners in some
applications. There are a variety of spring clips used to
attach heat sinks to high-speed microprocessors and
sockets to reduce assembly costs.
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A complete thermal-management solution must
include not only the component-level and interface-level
thermal resistances, but also the heat sinks or other
heat-transfer components used to transfer the
dissipated heat to the cooling medium, typically ambient
air or water.

To begin the heat-sink selection process, it is
necessary to characterize the required performance.
The temperature difference, sink to ambient, is the driving
force that transfers the heat. The available temperature
difference (“delta T”) divided by the power dissipation
gives a performance target in degrees — centigrade per
watt (°C/W). This value, coupled with the ambient
conditions (temperature and air velocity) is needed to
guide the design engineer. The heat sink may be selected
based on this calculated thermal-performance target while
understanding the size of the component package and
the space available for the heat sink.







