oo QuuiidduLbbbbodddooooooooooboboo

Jan. 26,2015-00 OO

HEN

Development of WPT systems is one of the most practical and attractive fields of the day, and number of studies concerned
with WPT have been reported [1, 2]. Although the systems proposed in previous works have some variations in design, they
intrinsically make use of radio frequency energies in common, as well as they have the same goal of attempting high power
transmission efficiency. These situations lead necessity of low loss matching circuits for all WPT systems.

For the simplest L-shaped two-element matching circuit between two purely resistive port impedances, the loss in the

matching circuit in perfect matching condition is given by

dissipativeloss 1 [r;
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where ry, r, are the port impedances (r; > r;) and Q is the quality factor of the lumped elements, assumed sufficiently large
[3]. Some interesting results can be derived from Eq. (1), e.g., for a high impedance ratio of r/r,, multi-stage matching
will lead better efficiency than single-stage one. While Eq. (1) may be of use in many situations, it is not wonder to doubt
if it works for complex impedances. In general cases, we apply Ep. (1) after “tune out” the imaginary part. This procedure
is simple but just a stopgap. Since the effect on the efficiency is not clarified, it makes the analysis obscure. In this work,
we expand Ep. (1) for arbitrary complex impedances and establish a guideline for effective circuit design. Some analysis

examples for particular situations are also given.
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