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Thermal Analysis of Electronic Circuits
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Abstract

In recent years, due to the “CASE (Connected,
Autonomous, Shared, Electric)” technological
trend, electronic control units (ECUs) need to be
installed at free locations and they need to realize
higher performance, have more electronic capabili-
ties, high-density packaging, and integrate multi-
ple functionalities. These requirements crowd
heat-generating components and accelerate deteri-
oration. On the other hand, consumer electronic
devices such as smartphones are progressing in
their complexity and downsizing. These are
achieved by saving power through high-perfor-
mance semiconductors and improving the heat
dissipation structure. The thermal design is impor-
tant to achieve similar performance in ECU. The
thermal design makes it possible to secure the re-
quired product life, performance, and quality by
predicting temperature and dissipating heat, while
pursuing the limit of heat generation density. Gen-
erally, computational fluid dynamics, which is 3D
simulation, is used for the prediction of tempera-
ture. However, it is effective to repeat the thermal
network method, which is 1D simulation, to verify
the feasibility in the upstream area of develop-
ment flow to prevent rework from the down-
stream area. This paper reports on detailed mod-
eling to confirm heat phenomena of the electronic
circuit and discuss the results of 1D simulation
which is accurate and fast.
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