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We propose a general approach to the synthesis of cross-coupled resonator filters using an
analytical gradient-based optimization technique. The gradient of the cost function with respect
to changes in the coupling elements between the resonators is determined analytically. The
topology of the structure is strictly enforced at each step in the optimization thereby eliminating
the need for similarity transformations of the coupling matrix. For the calculation of group delays,
a simple formula is presented in terms of the coupling matrix. A simple recursion relation for the
computation of the generalized Chebychev filtering functions is derived. Numerical results
demonstrating the excellent performance of the approach are presented.
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