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Effect of annealing on Performance of ALD AlL,O; insulated gate AlGaN/GaN MOS-HEMT Devices
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[ Abstract] The effects of different annealing temperatures on the properties of Al,O; gate dielectric were
investigated, and the effects of post-gate annealing (PGA) on the properties of Al,O; AlGaN/GaN MOS-HEMT
devices were further verified. The results show that the fixed charge and voltage resistance of the dielectric material
can be improved by annealing at 400°C N , for 5 min. The breakdown field strength of alumina increases from 7.0
MV/cm to 8.0 MV/cm. The hysteresis C-V measurements show that the negative fixed charge density increases by
an order of magnitude and the movable charge decreases significantly. The Al,O; AlGaN/GaN MOS-HEMT device
fabricated by 400°C post -gate annealing (PGA) has a threshold voltage of 0.7 V, a sub-threshold slope of 230
MV/dec, a maximum gate bias voltage of 14 V, a saturation current of 600 mA/mm, and an on-resistance of 5.88
Q- mm, 10’ high on/off ratio, low off-state leakage current less than 10 mA/mm.
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