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Heat Dissipation Analysis of 12kV Diode by the Packaging Structure
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Abstract

Steady state thermal analysis has been done by a finite element method in a diode of 12kV
blocking voltage. The diode was fabricated by soldering ten pieces of 1200V diodes in series,
capping a dummy wafer at the far end of diode series, and finally wire bonded for building anode
and cathode terminal. In order to achieve high voltage and reliability, the edge of each diode was
beveled and passivated by resin with a thickness of 25m. It was assumed that the generated heat
which is mainly by the on-state voltage drop, 9V for 12kV diode, is dissipated by way of the
conduction through diodes layers to bonding wire and of the convection at the surface of
passivating resin. It was predicted by the thermal analysis that the temperature rise of a pn
junction of the 12kV diode can reach at the range of 16~34C under the given boundary conditions.
The thickness and thermal conductivity(0.3~3W/m-K) of the passivating resin did little effect to
lower thermal resistance of the diode. As the length of the bonding wire increased, which means
the distance of heat conduction path became longer, the thermal resistance increased considerably.
The thermal analysis results imply that the generated heat of the diode is dissipated mainly by the
conduction through the route of diode-dummy wafer-bonding wire, which suggests to minimize the
length of the wire for the lowest thermal resistance.
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