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Development of the Isotropic Millimetric Wave Filters
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Abstract

A development of filters was conducted to achieve performance of transmittance at a specific
frequency of millimetric wave W-band by using metamaterials. Filter structures were designed to
arrange “unit element” on a plane at even intervals, where the unit element was the split ring
resonator (SRR) which was the double rings of the square. Samples that have several conditions of
the unit element dimensions and arrangement were prepared. With the “regular arrangement” that is
arranged unit elements so that all the splits of the ring became the same direction, anisotropy was
seen In a transmission characteristic of millimetric wave by the parallel and orthogonal configuration
of the direction for the incidence of polarized wave. The filter structures which were arranged the
direction of the split of the ring at right, left, up and down at the same frequency and periodically
within 4*4unit elements or 2*2 were fabricated. The characteristic of these structure bodies was
isotropy, and there were the band pass filters that transmit selectively around 89GHz on the
dimensions of the unit element 1.75mm. Furthermore, scaling law was confirmed when it was
compared the characteristic of these various arrangement with different dimension each other. In
addition, the characteristic was little influence of conductor thickness.

KEY-WORDS : metamaterials, W-band, millimetric wave filters, isotropic, the split ring resonator
(SRR)
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