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Study on development of high performance thin dielectric lens for next
generation millimeter wave antenna using high permittivity materials
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The objective of this study is to establish a new design method for thin
lens antennas with convergence performance superior to that of conventional lens antennas by
combining high dielectric constant materials and topology optimization. We develop a dielectric lens

that is both thin and highly convergent, which can be used as a cover for next-generation
millimeter-wave sensors.

The FDTD (Finite-Difference Time-Domain) method and topology optimization are used to analyze and
design the mechanism of the convergence effect of thin lenses. In this study, topology optimization
using the normalized Gaussian network (NGnet) is used to design the spatial distribution of high
dielectric materials with high precision. With the proposed method, we clarified that the
convergence effect can be achieved even with a lens that is about 1/4 the thickness of conventional
lenses.
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