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Innovative design of electronics material based on identifying and preserving
mathematical structures
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In this research, we aimed at developing a new designing framework of
innovative electronics material for which conventional designing approach has become too expensive
due to the rapid increase of the complexity and size of target designs. The main idea there was to
establish a unified approach where the physics, the mathematical model, and its numerical
computation were demanded to be consistent in terms of a certain mathematical structure. As outcomes

of this research, we have developed several important supporting new techniques, such that new
structure-preserving model reduction techniques, new fast iterative solvers for electronics dynamics
computations. Then we considered some electronics dynamics computations by efficient,
energy-conserving parallel numerical methods, which confirmed the validity of the concept of the
unified approach in that it actually enables efficient, stable computation.
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