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Fig.1 Coaxial shunt and GaN size comparison chart
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Fig.2 Double pulse test circuit
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Fig.3 Improved double pulse test circuit
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Fig.4 Sampling link equivalent circuit model
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Fig.5 Conventional four-layer PCB structure diagram
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Fig.6 Low parasitic inductance layout design
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Fig.7 Test chart of three current detection schemes
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Tab.2 Comparative analysis results of different schemes
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A high bandwidth current measurement method for
GaN devices based on symmetrical PCB structure

MEI Yang, FU Qiang
( Collaborative Innovation Center of Key Power Energy-Saving Technologies in Beijing,

North China University of Technology, Beijing 100144, China)

Abstract; For the GaN device high-frequency switching action, the current is difficult to be measured accurately,
and a high-bandwidth current detection method based on symmetric PCB structure is proposed. The method uses the
current shunt principle to detect GaN device current, optimizes the design of the printed circuit board based on the
magnetic induction principle, makes the parasitic inductance of the shunt resistor partially canceled by controlling
the current flow path on the PCB board, and cooperates with appropriate compensation networks and preamplifiers
to achieve a flat amplitude and frequency characteristic in the wide bandwidth measurement range. At the same
time, the proposed current detection method requires a compact PCB board, which is easier to install than the com-
mercial coaxial shunt. A wide-band double-pulse test circuit for GaN devices is built, and the current detection
method proposed in this paper is compared with the commercial coaxial shunt detection method. The test results ver-
ify the effectiveness and accuracy of the proposed current detection method.

Key words: GaN device; current measurement; parasitic inductance ; double pulse test



