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Abstract

In this paper, we present a high-efficiency wireless power transfer system with design and measurements, for three different types
of receivers. The transmitter for the system uses a Class E/F; power amplifier with second harmonic reduction to reduce distortion,
a resonator, and three different types of receivers. The proposed transmitter uses a harmonic filter to reduce distortion, and is designed
to be a load-dependent voltage source, which means that it generates output power according to the load impedance. The resonator
is designed to match the impedance of the receivers by using design parameters between the coils of the transmitter and the receivers.
The receivers are designed using a rectifier based on four Schottky diodes. Experimental results show that the proposed wireless power
transfer system can operate with received power of 17.5~37.1 W and system efficiency of 71.6~75.5 % for three types of receivers.
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Tx: proposed Class E/F; with 2nd harmonic reduction

Resonator Rx Matching Network
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Fig. 2. Schematic of the proposed wireless power transfer system.
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Table 1. Demand power, load resistance and impedance of
receivers for type-A, -B, and -C.

Rx type Power (W) R; (Q) Z.,. (R)
A (Laptop) 40 15.6 50
B (Tablet PC) 20 113 50
C (Mobile phone) 10 14.5 50
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Table 2. Component values and part numbers used for the
designed WPT system.
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System block | Compoenet Part number or value
Transistor FDMC86260
Lon 47 pH
Ly 0.160 ¢H
Cona 860 pF
Tx Ly 024 pH
Cira 256 pF
Chuna 2,500 pF
Liar 045 pH
Cour 1,300 pF
Lyaza 0.582 ¢H
(TLﬁ‘;fog Caza 3,000 pF
G 280 pF
T Loy 0.5 #H
(TalZlI:: EC) Coup 2,800 pF
Crap 200 pF
Loyre 0.568 «H
(Mol;i};zepgone) Cone 2,800 pF
G0 129 pF

Ocilloscope . DC power
| = supply

Electric loads

08 12, AR F4 A A% A9 34 74 AR
Fig. 12. Photograph of the measurement setup for the pro-
posed WPT system.
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# 3. o] ByE Aot 4% i
Table 3. Performance comparison to the previous works.

Ref. Topology | Freq. (MHz) | Charging distance (cm) Rx’s configuration Nys,max (70) P max (W)
[9] Class E 6.78 3 Homogeneous 74.7 27.8
[10] Class E 6.78 3~5 Heterogeneous, Homogeneous 81.4 39.7
[11] Class E 6.78 3 Heterogeneous, Homogeneous 85.5 457
[12] Class E 6.78 2~6 Single 81 27
[13] Class E 6.78 2 Homogeneous 71.7 20
This Proposed
work | Class E/Fs 6.78 3 Heterogeneous 75.1 37.1
N. g =2 [3] M. Acar, A. J. Annema, and B. Nauta, "Analytical design
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