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Effects of Passivation and FP Structure on Current Collapse
in an AlIGaN/GaN HEMT"

Ma Xiangbai’, Zhang Jincheng, Guo Liangliang, Feng Qian, and Hao Yue

(Microelectronics School s Xidian University, Key Laboratory of Wide Band-Gap Semiconductor Materials and
Devices of the Ministry of Education . Xidian University, Xi’an 710071, China)

Abstract: Due to the gecometry and polarization of AlIGaN/GaN HEMTs, the clectric field in the gate-drain region is very
high, and is sufficient to produce a tunneling current from the gate metal to the surface of the AlGaN barrier layer. The e-
lectrons that tunnel to the semiconductor surface can accumulate on the surface near the gate, resulting in the extension of
the depletion region and current collapse. Bias stress measurements were made to determine an AlGaN/GaN HEMTs current
collapse. Surface passivation prevents the electrons from getting trapped at the surface, and a field plate suppresses the elec-
tric field at the gate edge, thereby reducing the gate leakage by a significant factor. Thus the current collapse can be effec-
tively suppressed by surface passivation and the field-plate structure.

Key words: current collapse; passivation; field-plate
PACC: 7280E; 360L; 7220]
Article ID: 0253-4177(2007)01-0073-05

% Project supported by the State Key Development Program for Basic Research of China(Nos.2002CB3119,513270407) ,and the National
Defense Scientific and Technical Key Laboratory Foundation of China(Nos.51432030204DZ0101,51433040105DZ0102)
T Corresponding author. Email:coolmaer@163. com
Received 25 July 2006, revised manuscript received 4 August 2006 (©2007 Chinese Institute of Electronics



