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So-called current collapse and breakdown voltage in field-plate AlGaN/GaN

HEMTs with a deep acceptor in the semi-insulating GaN buffer layer are studied.

It is shown that when the acceptor density is higher, the current collapse is reduced due to the
field-plate effect and the breakdown voltage is enhanced. It is also analyzed how the breakdown
voltage of AlGaN/GaN HEMTs with a high-k passivation layer depends on the gate-to-drain distance. As
a result, the breakdown voltage increases as the gate-to-drain distance increases, indicating that
the electric field between gate and drain are almost uniform (3 MV/cm).In addition, a double
passivation structure with a thin SiN layer and a relatively thick high-k passivation layer is
analyzed, showing that the breakdown voltage is enhanced due to the high-k layer effect.
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