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Multi-Channel Phase Calibration Method
Using Multi-Phase Modulation for a Wireless Power Transfer System
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Abstract

This paper presents a multi-channel phase calibration method using multiphase modulation for phased-array wireless power transfer
(WPT) systems. The proposed architecture consists of one reference channel and multiple calibration channels, in which the phase of
each calibration channel is modulated at a distinct frequency. The receiver is synchronized with the modulation timing of the transmitter
and detects the magnitude of the combined signal using an envelope detector. The beamforming phase for each channel was then
extracted through a fast Fourier transform (FFT) analysis. The calculated phase values are fed back to the corresponding calibration
channels and applied to vector modulators to achieve optimal beamforming. To validate the proposed method, a four-channel
phased-array WPT system was implemented. The effectiveness of the calibration approach was experimentally verified by measuring
the power gain after phase calibration. The results demonstrate that the proposed system enables the parallel phase calibration of multiple
channels, making it well suited for large-scale multi-channel WPT applications.
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Table 1. Review of previous studies.
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Fig. 1. Multi-phase modulation transmitter of wireless po-
wer transfer system.
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Fig. 2. Multi-phase modulation receiver of wireless power
transfer system.
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applying multi-phase modulation.
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Table 4. Comparison of related research results.
No. Base technology Method Calibration time complexity with Phase (fahbratlon
respect to number of channels (V) error estimation (°)
[41,[5] Retrodirective array Parallel o) 15~30
. . 0( KA'* 1)
[6] RSSI-based codebook beamforming Serial . 5~13
(K& : phase resolution)
7 REV-based beamforming Serial O(N) 5.6
REV-based O(TNI)
This work multi-phase quulatlon Parallel (M number of parallel calibration 6.2
beamforming channls)
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