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Abstract

This study proposes a switching model for field-effect transistor (FET) packages by extracting the high-frequency parasitic components
of the FET and applying them to a SPICE model. To extract the parasitic components, a curve-tracer device (Keysight Tech. B1506A),
two probe analysis (TPA), and 2-port method are used. The capacitance of the FET varies depending on the drain-source voltage (VDS),
thus a measurement method is proposed by connecting an additional bias tee when measuring using the 2-port method. which varies
with VDS, a measurement technique involving an additional bias tee is introduced during the 2-port method. The effectiveness of the
extracted parasitic components is demonstrated by comparing the capacitance values obtained using the three methods. To apply the
extracted parasitic components to the SPICE model, the existing SPICE model was analyzed and the capacitance formula of the diode
was used. The applied SPICE model was verified through a consistency comparison with the measured Z-parameters, and an FET
switching circuit is used to reproduce the switching noise. To improve the consistency between the simulation and measurement, the
parasitic components of the PCB on which the FET is mounted and the input impedance of the power supply are extracted and applied
to the simulation, and the consistency of the drain-source voltage and drain current between the simulation and measurement are
compared. Thus, the significance of the proposed FET parasitic component measurement method and the SPICE model is demonstrated.
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