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A Design of Directional Coupler on a Two-layer Substrate Structure
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ABSTRACT

Edge-coupled microstrip directional coupler is widely used in microwave circuits, but its directivity is degraded because of the
differences in the even- and odd-mode phase velocities. In order to solve this problem, a method of using a two-layer substrate is
presented. The moment method is used to analyze coupled microstrip lines on a single-layer and a two-layer substrate structures,
and 10 dB directional couplers are fabricated on a single-layer and a two-layer substrates. It is shown that a directional coupler on
the two-layer substrate structure leads to better directivity than a directional coupler on the single-layer substrate structure.
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Fig. 1. Cross sectional view of multi-layer, multi-

conductor lines.
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Fig. 2. Microstrip lines on a two-layer substrate.
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Fig. 3. Even- and odd-mode phase velocities vs.
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(W/Hy = S/Hy = 1.43, £, = 10, £, = 2.6).
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Fig. 6. Even- and odd-mode characteristic impedances vs. W/Hy.
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