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Analysis of the Equivalent Circuits of the 3-Dimensional Stepped
Discontinuity in Microstrip Lines
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Abstract

A microstrip circuit with multilayer structure is applied variously in the MMIC. For effective transmission
between microstrip lines with different dielectric height, it is need to analyze and to induce accurately the
equivalent circuit in 3 dimensional stepped discontinuous microstrip line.

In this paper, by using the S parameters obtained by FDTD numerical method and measurement, T equivalent
circuit and its element values were induced. And the analyzed and measured results showed good agreement in
1~5 GHz range.
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Fig. 1. The kinds of discontinuity circuits with

2-dimensional structure.
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Fig. 2. The structure of stepped 3-dimensional
microstrip discontinuities.
(a) Structure in reference [4]

(b) Structure in this paper
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Fig. 3. Equivalent network for stepped 3-dimen-

sional microstrip discontinuity.
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Fig. 5. The basic structure of microstrip line for

analysed and fabricated.
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Table 1. The data for analysis and fabrication.
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Fig. 6. The comparison of simulation and measurement data.

(@) Siy and S with 1:0.5 stepped microstrip discontinuity.

(b) i and Sy with 1: 2 stepped microstrip discontinuity.
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Table 2. The extracted element values for less than 5 GHz data.
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Fig. 8. L and C versus normalized height ( ---- :
measured value --*-- : simulation value).
(a) Variation of the inductance,

(b) Variation of the capacitance.
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