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Abstract :

In order to achieve carbon neutrality, it is desired to develop vertical GaN power devices that
can greatly contribute to energy saving in power electronics equipment. One of the important issues
is the design of the device termination that maintains the desired breakdown voltage. The design
used device simulation to meet the target breakdown voltage, and the parameters were adjusted
through an enormous number of trial and error. Therefore, in this paper, two basic studies were
conducted to apply topology optimization, which is a method for automatically deriving high-
performance structures, to the termination structure of GaN power devices.

First, we proposed a method to solve only the Poisson's equation in the electric field calculation
under the applied drain-source bias. As a result, it was shown that the computational accuracy is
almost the same as that of the conventional method, and the analysis time can be greatly shortened.

Next, focusing on the fact that the target termination structure (FLR structure) can be regarded
as a structure with a normalized dose of 0 or 1, we proposed a method of binarizing the dose using
the double well potential. As a result, although a structure capable of binarizing the dose quantity
could be derived, it became clear that the maximum electric field strength of the objective function

of the obtained structure was larger than the initial value.
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