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Coupling matrix synthesis for cross-coupling bandpass filters with
frequency-dependent coupling
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(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: The coupling matrix synthesis which represents the topology and characteristics of the
filter, is the focus of the cross-coupling filter design. In this paper, a generalized eigenvalue-based
optimization synthesis method is proposed. Through the nonlinear least-squares solution, the generalized
eigenvalues of the coupling matrix are approximated to reference point of the zeros of the polynomial of the
generalized Chebyshev response transfer function, and the optimal solution of the coupling matrix is
obtained. This is a supplement to the classical bandpass filter coupling matrix synthesis method, and
establishes the basis for the design of the frequency-dependent cross-coupling filters.
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Fig.1 Lumped circuits of the J/K converters and ABCD matrixes
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