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Development of a High-Frequency GDU for Wireless Power Transfer System with FCLA

Rintaro Kusui, Student Member, Keisuke Kusaka, Member, Jun-ichi Itoh, Senior-member,

This paper proposes a high-frequency gate driver unit (GDU) for a flying capacitor linear amplifier (FCLA) for a

wireless power transfer (WPT) system. The conventional configuration of the controller and GDU has an isolation

amplifier with a time delay in the closed-loop of the proportional controller. Since the time delay causes an unstable,

the frequency band of the controller is limited. In the proposed configuration, the output voltage is controlled by the

proportional controller in each GDU. The output voltage command is input to GDU from isolation amplifier at outer

of close-loop of the control system. Due to this, the time delay is removed from the closed-loop. Thus, it allows the

controller to be operated at a high frequency. The proposed configuration is tested with a class-A amplifier. From the

results, it is confirmed that the proposed system operates at 85 kHz, which is the fundamental frequency of WPT.
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Fig. 1. FCAL for WPT system.
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Fig. 2. Operation region of n-MOSFET.
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Fig. 4. Simulation waveform for 4-series FCLA.
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(b) Proposed configuration without isolation amplifiers
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Fig. 5. Controller and GDU configuration for FCLA.
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Fig. 6. Class-A amplifier for GDU test.
Table I Specification of test circuit.
Prameters Symbol Value
DC voltage Voe 40 \Y
Isolation amp. input voltage Vin 120 mVpp
Load resistance R 40 Q
Gate resistance R, 75 Q
MOSFET IXFH220NO6T3,IXYS
. . ADB003, Analog Devices
Operational amplifiers THS3001, Texas Instruments
Isolated amplifiers Si8920, Silicon Labs

Digital isolators ADuM120N, Analog Devices
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