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Fig.3 The capacitance-voltage characteristics of device
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Fig. 6 Current density-voltage curve of thermionic emission
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Abstract: The gate characteristics of AlGaN/GaN high electron mobility transistors (HEMT) are
affected by both temperature stress and electrical stress. Under the high temperature gate bias
(HTGB) stress, the gate characteristics of the device are degraded, for example the gate leakage
current is increased. To study the degradation mechanism, the mechanism of gate leakage current of
AlGaN/GaN HEMT is analyzed after high temperature stress at 250 °C while the gate voltage is
—2 V. With the increase of HTGB time, the gate leakage current increases continuously, and the
gate leakage current density of stressed device recovers about 20% after standing at room
temperature. The result shows that the gate leakage current is caused by thermionic emission (TE) in
the forward bias range. In the reverse bias range, the Poole-Frenkel (PF) emission dominates in the
small voltage range; In the range near the threshold voltage, the gate leakage current is caused by the
trap assisted tunneling (TAT) in the barrier layer; In the large voltage range, the Fowler-Nordheim

(FN) tunneling causes the gate leakage.

Key words: AlGaN/GaN HEMT; high temperature gate bias stress; mechanism of gate leakage

current



