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Temperature is a key factor in electronic devices, 
particularly in the field of power electronics, where 
increasing power density while reducing system size 
is a major objective.

To assist in the thermal design of power electronic 
devices and ensure their good operation and long-
term reliability, this work addresses the study of heat 
distribution in printed circuit boards (PCBs).

Particular attention is given to the influence of high-
copper technologies. This technology is being 
increasingly adopted despite its higher cost, owing to 
its significant improvements in heat dissipation, 
durability, and high-current handling capability [1]. 
Therefore, the study takes into account the effects of 
convection and radiation on the lateral surfaces of the 
board, as well as the temperature gradient across its 
thickness.
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The simulation results show that, although the copper layers
can be considered isothermal regardless of their thickness,
the temperature gradient within the FR4 insulating material
depends on this parameter. This occurs because the copper
acts as a heat spreader, conducting heat towards the PCB
edges, where convection and radiation take place.

Therefore, the findings indicate that the significant increase
in copper trace thickness in high-copper technologies leads
to a heat distribution markedly different from that of
conventional PCBs.

Consequently, simulation models capable of accurately
representing these effects are required.
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Using 3D FEM simulations, three case studies are
carried out. All simulations are performed on a PCB
with fixed dimensions of 55 × 85 mm and three
layers of FR4 insulating material with a thickness of
1.6 mm. In each case, the thickness of the four
copper layers is set to either 70, 140, and 210 μm.

Natural convection and an ambient temperature of
25 °C are considered in all simulations. Active
components are modeled as localized heat sources
with different power levels.

Temperature distribution in the 70 μm copper-layer PCB.

Temperature distribution in the 140 μm copper-layer PCB.

Temperature distribution in the 210 μm copper-layer PCB.


