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Abstract

In this paper, we proposed a 13.56 MHz wireless power transfer system using loop antennas with tunable impedance
matching circuits. In general, a wireless power transfer system shows an impedance mismatching due to a reflected im-
pedance, because a coupling coefficient is varied with respect to separation distance between two resonating antennas.
The proposed system can compensate the effect of this impedance mismatch owing to tunable impedance matching cir-
cuits using varactor diodes. Therefore, transmission efficiency is enhanced, moreover, the center frequency of the system
is not changed, regardless of separation distance between two antennas. In order to demonstrate the performance of
the proposed system, a wireless power transfer system with tunable impedance matching circuits is designed and imple-
mented, which has a pair of loop antennas with a dimension of 30 cmx30 cm. The input return loss, coupling coefficient,
efficiency, and input impedance variation with respect to a distance between loop antennas were measured. From mea-
sured results, the proposed system shows enhanced performances than the case of the general fixed 50 & impedance
matching circuits. Therefore, we verified that the proposed wireless power transfer system using the proposed impe-
dance matching scheme will be able to ensure robust operation even when the separation distance of antennas is varied.

Key words : Wireless Power Transmission, Loop Antenna, Coupling Coefficient, Impedance Matching, Efficiency,

Resonance, Varactor Diode
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Fig. 1. Configuration of a rectangular loop antenna with
a capacitance matching circuit.
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Fig. 2. (a) Combined model of transmitter and receiver
antenna, (b) Equivalent circuit shown in trans-
mitter antenna.
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Table 1. Capacitances and input voltages considerting input impednace variation with respect to distance between two

loop antennas.

Distance(cm) 50 40 30 20 10 5
Item

Impedance [Q] 50 49,86 48.4 42.05 22.6 10.9
Gy [pF] 218 218 216.7 210.8 191.5 177.8
C: [pF] 512 5128 5204 558.3 761.6 1,097

Vi [V] 1.3 1.3 1.4 1.7 2.5 34
Theory

o=V [V] 6.8 6.8 6.6 53 1.7 0.2

Vi [V] 14 14 1.5 1.8 27 3.6
Measured

Va=¥ [V] 6.7 6.7 6.4 54 1.9 0.5
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