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Course Description

The main topics of the course are:

1) impedance matching using the theory of power waves,

2) estimating the obtainable antenna bandwidth using the concept of bandwidth
potential and

3) estimating the worst-case isolation in multiantenna systems using the concept of
electromagnetic isolation.

The theory of power waves greatly simplifies the analysis of matching circuits where
complex termination impedances are used. Contrary to the generally used travelling
wave theory, the power wave theory is directly describing the propagation of power in
microwave networks with complex termination impedances. Using the same S
parameter analysis, both the impedance matching and efficiency of a matching circuit
can be analyzed. In part 2, the obtainable bandwidth of an antenna through a
matching circuit is estimated using the concept of bandwidth potential. Contrary to
the Q value analysis, the bandwidth potential gives meaningful results also then
wideband resonances or multiple resonances are present. This concept can be used
to select best antenna candidates in an early design stage. In part 3, it is shown how
the effect of impedance matching can be removed in isolation analysis using the
concept of electromagnetic isolation. This concept can be used for example to
analyze the effect of metamaterials to antenna isolation, as it removes the effect of
the changing input impedances of the antennas.

The course is targeted for antenna and RF engineers and researchers who study
new antenna concepts or need to use matching circuits in their work. It reviews the
definitions of the reflection coefficient, S and Z parameters (also in the multiport case)
and the Smith chart so that the course can be used as theory refresher for all
antenna engineers. It is also explaining the theory of power waves, which makes the
understanding of impedance matching to complex generator impedances easier. The
course will present some novel views on matching circuit design. For example it will
be demonstrated that the goal of matching circuit design using realistic component
models it not to obtain the best possible impedance match, which may seem
paradoxical at first. Overall, the course will cover the theory and practical aspects of
matching circuit design and impedance analysis and it offers new information to both
beginners and more senior antenna and RF experts.
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