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Partial Discharge Voltage Prediction in Printed Wiring
Boards and Their Expansion to High Frequency

HAKATA Tomoyuki and SATO Hiroshi

With the recent increase in frequency and power of power conversion equipment, the risk of dielectric breakdown
in multilayer printed wiring boards is increasing. In order to respond to risks, a technology for predicting the
partial discharge generation site and partial discharge start voltage, including support for the high frequency
range, has been desired.

Conventionally, for simple shapes such as twisted pairs of enameled wires and sphere electrodes, the partial
discharge start voltage has been predicted from electric field CAE analysis and theory. However, there was no
predictive technology involving printed wiring boards, especially in the high-frequency region.

In this paper, assuming a multilayer printed wiring board, we investigated the prediction technique of partial
discharge phenomena between the upper and lower copper traces with the insulating layer in between, especially
in the high-frequency region (including the MHz band).

Clarification of the partial discharge start voltage and discharge site by electric field CAE analysis and
discharge theory, and actual measurement evaluation showed that the partial discharge start voltage in the high-

frequency region can be derived by adding a frequency-dependent correction factor. As a result, it became

possible to predict the partial discharge start voltage up to 5 MHz with 30% accuracy.
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