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Design of Load Impedance Measurement System with Directional Coupler
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Abstract

This study presents a load impedance measurement system for wireless power transfer (WPT) with variable loads. The proposed
structure consists of a directional coupler separating the incident and reflected voltage waves into the load, a gain/phase detector that
calculates the amplitude ratio and phase difference of both waves, a DAQ board that converts the measured raw data into PC-based
data, and a MATLAB code that extracts the reflection coefficient and load impedance. A load impedance measurement system operating
at 6.78 MHz is manufactured to verify the proposed structure. The experimental results show that proposed system calculates the re-
flection coefficient error within 8.5 %FS (full-scale).
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Table 1. Parameter of lumped-element in directional coupler.
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Table 2. Comparison of load impedance measurement results.

Reflection coefficient error
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Table 3. Comparison of reflection coefficient error.

Ref. Center frequency | Reflection coefficient error
[14] 433 MHz 37 %FS
[15] 400 MHz 28 %FS

This work 6.78 MHz 8.5 %FS

FS: full-scale.
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