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Abstract

This paper analyzes the forward and reverse in-band communication of a wireless power transfer (WPT) system from the perspective
of a wireless channel. Unlike conventional wireless communication channels, the WPT wireless channel was modeled as an
ultra-narrowband frequency-selective wireless channel with a memory effect. The communication performance of the forward link and
the bit error rate performance of the reverse link were analyzed according to the operating frequency, coupling coefficient, and load
conditions. The proposed WPT channel analysis model provides an integrated perspective that interconnects WPT and in-band
communication, offering new insights for the design of an optimal WPT system. To verify these results, the theory was validated through
simulation. A comparison with the actual Qi standard confirmed the validity of the analysis proposed in this study.
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Table 1. Simulation parameter.

Parameter Symbol Value Unit
Input voltage Vi 24 \Y%
Operating frequency 5o 120, 360
Primary inductance L 20
Secondary inductance L, 20 u
TX capacitance G 100/11
RX capacitance G 100/11 o
Primary coil loss R 0.15
Secondary coil loss R, 0.15 °
Coupling coefficients k 0.2 -
Average load Zr 100 Q
Load modulation a4z 5 Q
Number of bits N 10° -
Noise value (std) 0, 5x107°
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General WPT (Qi 1.0) 0.1~03
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model and practical Qi standard characteristics.

Item Qi standard This paper
Operating 110~205 kHz (Qi 1.x)| Resonance observe at
frequency 360 kHz (Qi 2.0MPP) 120/360 kHz

Forward-link FSK frequency-selective
modulation resonant channel (FSK)
it | e | Uiy e
. Af constrained within
Forward-link A1 <1 kHz r];sonant bandwidth
Reverse-link Load modulation Near-field backscatter
modulation (ASK) channel (ASK)
Coupling 0.1~04 Coupling-depended
coefficient (k) channel

Load impedance | Tens to hundreds of Q| Load-depended channel

Resonant

_ Q-factor governs
bandwidth =//@

communication

Q-factor effect |High-Q in Qi2.0 MPP| Memory-link channel
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