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ABSTRACT In this paper, the three-dimensional finite element formulations for the analysis of microwave devices

are described. This method provides two new contributions: 1) edge elements are applied to waveguide discontinuities

to obtain stable approximate electromagnetic fields; 2) a set of two—dimensional finite element solutions is used as a set

of eigen—vectors of input or output waveguides so that the scattering matrix is kept constant regardless of the boundary

position between the waveguide and the connecting discontinuous region. Numerical results for a dielectric rectangular

waveguide and dielectric E-plane waveguides with metalic electrodes are shown. The computed solutions agree well

with the experimental results.
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