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A Modulation Strategy for Conduction Loss Reduction in Flying-capacitor Linear Amplifiers

Shunsaku Nomoto®, Keisuke Kusaka, (Nagaoka University of Technology)

This paper presents a novel modulation strategy for a flying-capacitor linear amplifier (FCLA) that reduces conduction losses

and allows operation at any power factor. A WPT system using an FCLA as a power supply is proposed to reduce radiation noise.

However, the presented modulation does not account for operation at low power factors resulting from misalignment between coils

and load fluctuations. This paper proposes a new modulation method that allows full-range power factor operation by controlling

the upper and lower arm MOSFETs complementarily, enabling regenerative operation. Experimental results from a 15-stage FCLA

prototype demonstrate that the proposed method preserves a sinusoidal output even at a low power factor of 0.76. Furthermore, it

improves efficiency by 1.3 points compared to conventional modulation under unity power factor, achieving 93.3% efficiency,

which demonstrates the effectiveness of the proposed strategy.
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Fig. 1. A n-stage flying-capacitor linear amplifier.
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Fig. 2. A proposed modulation strategy for a 2-stage flying-capacitor linear amplifier.
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Fig. 3. Operation modes of a 2-stage flying-capacitor lin
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Table 1. Experimental conditions.
Parameters Symbol Value
Input DC voltage Ve 150V
Output frequency f 85 kHz
Capacitance of flying capacitors - 11 uF
Stage number of MOSFETs in FCLA n 15

%2 MOSFET Dt
Table 2. Characteristics of MOSFETs.

TAUCNO4S6NO17T SCT3030AR
Parameters
(FCLA) (Unfolder)
Drain-source

40V 650 V
breakdown voltage
On-state resistance 3.1 mQ 32 mQ

Diode forward voltage 0.7V 32V
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Fig. 4. Operation waveforms of the 15-stage FCLA

in load power factor: 1.
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Table 3. Efficiency of the 15-stage FCLA

in load power factor: 1.

Input power Output Power Efficiency
Conventional
225 W 215W 95.5%
(Theory)
Conventional
214 W 197 W 92.0%
(Measurement)
Proposed
223 W 215W 96.3%
(Theory)
Proposed
215W 201 W 93.3%
(Measurement)
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Fig. 5. Operation waveforms of the 15-stage FCLA

in load low power factor: 0.76.
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