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Abstract: High electron mobility transistors ( HEMTSs) are characterized by high-speed switching
and exceptionally high disruptive electric field , which renders them widely used in the field of pow-
er devices. To enhance the performance of HEMT devices, the influences of gate geometry on nor-
mally-off p-GaN/AlGaN/GaN HEMTs with MIS ( metal/insulator/semiconductor ) gate structure
are investigated ,in which an in-situ grown AIN layer of 5 nm is utilized as gate insulator. The AIN/
p-GaN interface presents a more obvious energy band bending and a wider depletion region, which
helps to positively shift the threshold voltage. In addition, the relatively large conduction band offset
of AIN/p-GaN is beneficial for suppressing the gate leakage current. It is demonstrated that com-
pared with the MIS gates with 0 and 6 pum gate uncovered region,a MIS gate with 3 pm gate un-
covered region could achieve a great comprehensive device performance,including effectively sup-

pressing the forward gate leakage current, shifting the threshold voltage to 3 V and keeping a decent
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current density of 46 mA/mm simultaneously. Moreover ,the uncovered region without gate electrode

covering at both sides in gate structure induces a large channel resistance at turning-on process and

on-state. Further,the channel resistance would rise by increasing the length of uncovered region.

Key words; p-GaN/AlGaN/GaN heterojunction; AIN dielectric layer; normally-off operation

devices ; metal/insulator/semiconductor ; gate uncovered region
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Fig.1 Structure and SEM images of AIN/p-GaN/AlGaN/GaN HEMTs
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Fig.3 Semi-log plot transfer and transconductance characteristics
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Fig.5 Gate current-voltage curves
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Fig. 6 Schematic diagram of the device structures
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Fig.7 The simulated energy band diagrams at different

positions for the three kinds of devices
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