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FwCREH The research of miniaturized superconduciting filter with high performance

The superconducting filter is proposed as a prime candidate of the low insertion loss, the
high frequency selectivity, and the miniaturized filters. However, a further miniaturization and
higher performance are demanded in practical applications. We proposed a quasi-spiral
resonator for the miniaturized filter. In this thesis, we show a new design method of a
miniaturized filter, the definition of the miniaturization-coefficient, and design and fabrication
of the superconducting filters using quasi-spiral resonators. This thesis is composed of chapter
8.

Chapter 1 is an introduction. The background of the research, the history of the
superconducting filters, and aim of this thesis are described.

Chapter 2 is a basic theory of filter design. A design theory and an equivalent circuit model to
design the filter are described.

Chapter 3 is a design method of a miniaturized filter. Four important points to obtain
miniaturized filters are proposed. The quasi-spiral resonator is satisfied the points. The design
rule on an efficient filter using the quasi-spiral resonators, and the technique for deciding the
shape of the filters are described.

Chapter 4 is a definition of a mjnjatu:r_ization-coefﬁcient of the resonator and filter. The
miniaturization-coefficients of various resonators and filters were calculated, and then the

domination of our quasi-spiral filter was discussed. We found that the quasi-spiral filters were




superior to other miniaturized filters.

Chapter 6 is fabrication procedure of the filters using quasi-spiral resonators. The MgB; and
NbN thin films were used for filter material. The line and spacing of the quasi-spiral resonators
are 40 um/40 pm and 10 pm/10 um. We fabricated four-poles and ten-poles filters using 40
um/40 pm, and eight-poles filter using 10 pm/10 pm.

Chapter 7 is the experimental results of the filters using quasi-spiral resonators. The
bandwidth, ripple and rejection of out-of-band were almost the same as the electromagnetic

simulation results.

Chapter 8 is a summary. The experimental results and new results are described.
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