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Super AlGaN/GaN Two-Dimensional Electron Gas Materials
and HEMT Devices on Sapphire Substrates’

Zhang Jincheng, Hao Yue, Wang Chong and Wang Fengxiang

( Microelectronics Institute, X idian University, Xi‘an 710071, China)

Abstract: The super AlGaN/GaN two=dimensional electron gas ( 2DEG) material on sapphire substrate is grown by low pres—
sure MOCVD method. Hall measurement reveals that the mobility of 946em®/(V *s) at room temperature and sheet charge
density of about 1.3 X 10" em”™? could be achieved. The mobility and sheet charge density at low temperature ( 77K) is
2578¢m’/(V *s) and 1.27X10"cm” ?, respectively. Based on the AlGaN/GaN 2DEG material. a super AlGaN/GaN HEMT is
fabricated. The A1GaN/GaN HEMT with Lec= lpm and Lsv= 4pm exhibits the maximum drain current density of 485mA/mm
(Ve= 1V) and the maximum extrinsic transconductance of 170mS/mm ( Ve= 0V). Small signal measurement reveals fr of
6. 7GHz and f wa of 24GHz.
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