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Analysis of strip-line circuit based on mode impedance
including higher mode impedance

Koichiro Tani Takaharu Hiraoka Hsu Jui-Pang

Faculty of Engineering, KANAGAWA UNIVERSITY

3-27-1 Rokkakubashi Kanagawa-ku Yokohama 221,Japan
TEL.045-481-5661

Abstract ~ So far, various microwave strip-line circuits have been analyzed and synthesized based on
transmission line theory. However, practical strip-line circuit can be understood as a two-dimensionally
extended circuit. Hence, it is reasonable to treat the strip-line circuit as a two-dimensional planar circuit
rather than one-dimensional transmission line circuit. In order to analyze the planar circuit based on the
conventional circuit theory, the planar circuit is divided into transmission line part and junction circuit
part, and mode impedance including higher modes are defined properly for each part. Then, circuit equa-
tions are formulated in terms of mode impedance and then input/output characteristic can be calculated by
solving these equations. In this report, firstly general method is described and then is applied to 1-stage
stub filter circuit and two-branch line hybrid circuit. Validty of the method is confirmed by these examples
and then convergence behavior with mode number is investigated.

key words  transmission line/junction, planar circuit, mode impedance(external), dominant mode effective impedance.
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