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Abstract:

Design and Feasibility Construction of Waveguide Impedance Matching Using
Transverse Patterned Planes

By: Ali Ghajar

Impedance matching networks, are very important in microwave engineering. We need
matching at the input of waveguide type power dividers and antennas. Some considerations of
designing matching network are complexity of implementation, having wide bandwidth,
compactness and adjustability.

Many approaches has been investigated for impedance matching such as using irises, rods ,
apertures, posts, stub tuners and lumped microwave elements, which could be used only for
narrow band matching. Another approaches are tapered or stepped transformer, multi-section
quarter wave transformer, tapered homogeneous dielectrics filled waveguide, longitudinally
inhomogeneous waveguides, which have a wide bandwidth, but sometimes their length reach
to wavelength.

In this thesis, new type of impedance matching network in microwave was introduced, which
has wide bandwidth, while its length was shortened. The Structure of proposed impedance
matching network consists of some patterned dielectric backed conductive planes.

First, Green's functions of the structure were obtained, then magnetic field integral equations
were formed, and then these equations were solved, by Galerkin's method. Next, suitable pattern
of conductive plane, was obtained by MATLAB genetic algorithm tool. The extracted results
obtained by the proposed approach, were compared with that of simulated one by HFSS, and
method accuracy was verified. Also it has been shown that, the proposed impedance matcher
in comparison with another compact and wideband microwave impedance matcher, is more
compact, and more practical.

Key words: Genetic algorithm, Impedance matching, Green's function, Galerkin's method,
and Frequency selective surface.
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