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Low-frequency Y parameters in the two-port network have been studied to
analyze the mechanism and properties of the traps in GaN devices. The DC bias of the gate voltage
was set to be 0 V, where there is two-dimensional electron gas between the GaN channel and AlGaN
barrier. The DC bias of the drain voltages and the sample temperature were precisely controlled by
small intervals. Furthermore, the device simulation was combined with the experimental results, and
the origins of the peaks were identified. The imaginary parts of Y22 signals have the traps located
in GaN and self-heating effect peaks which don’ t almost depend on the temperature. Y21 signals have

trap peaks in AlGaN in addition to Y22 peaks. Therefore, two-type traps and self-heating effects
are divided using Y22 and Y21. The small-signal equivalent circuit with the trap circuits can be
constructed using these results, and the improvement of the module performance is expected by design
using the equivalent circuit.
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