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Electrical conversion for electromobility includes AC-DC conversion, DC-DC stages. The associated topologies can be
various: B6, Matrix-Dab... but all contains half bridge implementation. Half bridge with High Voltage and Low Voltage
MOSFET pair are then typically used, for instance for bidirectional charging — discharging and 12V or 48V supply. In
addition, the switching frequency should be large enough to limit the passives size, meaning that switching losses
are not anymore negligible in regards of the ohmic losses.

To do so, individual packaging of the MOSFET can be used, but an alternative is to integrate a given number of the
MOSFET pairs in one single packaging. The evaluated supplier solutions are all based on Direct Bonded Copper (DBC)
technology, see left figure. The dimensions measured (see figure 1) are consistent with the state of the art. This
assembly is either filled with a protective gel on the die and bonding; or is completely over-molded around and at
the top with plastic.
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Figure 1: Left: DBC modules cross section. Figure 2: Comparizon model/measure for 4 different

modules and different conditions

The objective of the present work is to evaluate the optimal geometry for half bridges, DBC, overmolded integrated
power modules. The numerical approach, semi analytic, is validated against experimental measurement with
existing prototypes from different suppliers (figure 2).

It is then proposed to optimize a powermodule geometry, keeping the material quantity identical. The proposed
approach significantly reduces computation time without compromising precision, providing an efficient and reliable
evaluation tool for power electronic assembly optimization.
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