A Control Method to Deal with
Wide Input Range and Receiver Misalignment

for Capacitive Power Transfer System
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E 41 AA A

Table. 4.1 Specification

R 80 ~ 120 V
Z71g AARAAE (Crink) 0.5 ~ 1.0 nF (50% ~ 100% misaligned)
=9d% 100 V
FEFuS 100 ~ 141 kHz
2912 1 (S) o AlH& 0.42 ~ 0.64
A48 oEH (L) 2.5 mH
H Z=EF] (Tdead) 250 ns
B9 43 (L) 265.5 uH
293 AHNAE (C) 1 uF

# 42 AlEEeld ety

Table. 4.2 Simulation parameters

P Ay 80 V
=A% 100 V
949 50 W
B 578 200
TE Zus 100 kHz
~9A 1 (S) o] Alule 0.64
7} FAANAE (Crinkr2) 2 nF
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Table. 4.3 Parts and parameters used for hardware verification

S; and S, C3M0065090D (Cree Jil)
Rectifying Diodes C3D16060D (Cree jil)
Ciink1, Ciink2 2.11 nF, 2.01 nF
L, 2.5 mH (EE2519S, Samwha)
L, 109.4 uH (EI3026S, Samwha)
Ce 220 uF / 450 V (Electrolytic capacitor)
Control Part DSP (TMS320F28377S)
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ABSTRACT

In recent years, because of advance in power semiconductors and power electronics
technology wireless power transfer has been actively researched. This paper analyzes the
existing control problems in the capacitive wireless power transfer system, which is one of
the promising near-field technology. And we propose a control method for wireless power
transfer by applying an active clamping asymmetric half-bridge converter which is suitable

for capacitive power transfer system.

In this paper, output voltage regulation as power conversion device and frequency control
for wireless power transfer are both implemented. Since the power converters often require
wide input range such as universal off-line, batteries, and unregulated bus converters as
input source, it is necessary to reject variation of input voltage. It’s also needed to deal
with the misalignment between the transmitter and the receiver, which is common in the
wireless power transfer apparatus. However, in the case of previous studies, the system
may be complicated because it adds a receiver or transmitter side converter and a current

sensor to deal with the above control issues. In this paper, active clamping asymmetric



half-bridge converter which can control the PWM is applied. In order to deal with input
voltage fluctuation, feed-forward PWM control method is applied and its small signal
model is analyzed. When the receiver misalignment occurs, the resonant frequency is
tracked using the SOGI-frequency locked loop. The proposed method can simplify the
configuration of the power converter by controlling the power converter only at the
transmitter side. Therefore, the proposed method is considered to be a useful circuit for the

capacitive wireless power transfer system.
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