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Abstract

WPT systems generally require a matching circuit between very low input impedance and high output impedance,
and the design of a high-efficiency, wideband impedance matching circuit is a prerequisite for ensuring the
performance of WPT systems. This paper presents a design of an impedance matching circuit using vector diagrams
and a design using the series-parallel equivalent conversion method. A three-stage matching circuit was designed for a
circuit with a high impedance conversion ratio. Using a design method based on vector figures, the optimal
intermediate impedance was derived by first equally distributing the Q values of each matching stage based on the
principle of geometric mean, and the entire circuit was designed by cascading the T network, which is advantageous
for low impedance processing, and the Pi network, which is advantageous for absorbing stray capacitance of the high
impedance stage. In addition, the reliability and effectiveness of the design methodology were confirmed by verifying
it through a step-by-step verification process using serial-parallel equivalent conversion for design value verification.
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Table 3. Step 2: T-type matching network design conditions

Input
P=100 [W]
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Input
P=100 [W]

I, =+/100/27.14=1.92 [A]
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KOL: L —L,+4, h=14+1,
KVL : I/Lnil/2+l/o
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Fig. 17. Vector diagram for T-type impedance matching
network for Z,, = 27.14(2 and Z,,, = 10012
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Fig. 18 Results for T-type matching network for
Z, =27.14(2 and Z,, = 10042
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Fig. 19. Verification of T-type matching network results for
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Fig. 21. S-parameters(S11) of the Z_ = 242 and
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Fig. 22. S-parameters(S21) of the Z, = 22 and

Z . = 100 £2Matching circuit
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