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Design of Directional Couplers in Bilevel Microstrip
Using the Least Squares Residual Method
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Abstract

In this paper, a design method for directional couplers using bilevel microstrip substrates is
proposed. This kind of broadside-coupled coupler provides large coupling factors and broadband
characteristics which can not be provided by conventional edge-coupled couplers.

Physical dimensions needed for design are obtained by numerical analysis of characteristic
parameters of the coupler using the least squares residual method, a kind of variational method, and an
eigenvalue problem analysis method.

A 3[dB] directional coupler is designed by the proposed method at the center frequency of 1 GHz,
built, and tested. The validation and accuracy of the method are confirmed by comparing the numeri-
cal results with the experimental resulits.
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Fig. 1. The geometry of the bilevel coupler. (port
1 and 4 are isolated inputs, port 2 is the di-
rect output for port 1, and port 3 is the di-
rect output for port 4).
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Fig. 2. Entire cross section of the coupler.
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