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Deep Learning-Based Modeling of Millimeter Wave GaN HEMTs
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Abstract

In the millimeter-wave bands, gallium nitride high-electron-mobility transistors (GaN HEMTs) are expected to be
used for high-capacity wireless communications and high-resolution radar systems. However, due to the strong
nonlinearity in current-voltage characteristics caused by current collapses and short-channel effects on GaN HEMTs,
there have been challenges in large-signal modeling, which are essential for amplifier design. In this paper, an
innovative large-signal model is developed by applying an artificial neural network (ANN) only to the current source
to avoid over-fitting issues. This model showed highly accurate agreement in the current-voltage and small-signal
characteristics up to 120 GHz, and the large-signal characteristics at 71 GHz were also consistent.





