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Fig.1 (a)Energy band and two dimensional electron
gas; (b) Wave function for fundamental, excited states
in channel and surface state in AlGaN/GaN hetero-
junction '
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Table 1 Measured active energies from transient cur-
rent and G-R noise ‘

x |W/nm| Measuring method |Active energy/eV|Reference
0.35| 29 Transient current 0.3 [2]
0.281 30 Transient current 0.37 [3]
0.2 | 30 G-R noise 0.8~1 f4]
0.2 | 40 G-R noise 0.42 [5]
0.14 16 G-R noise 0.35 [6]
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Fig.3 Energy band and two dimensional electron gas
(a) and wave function for excited states in channel
and surface state (b) in AlGaN/GaN/AlGaN double
heterojunction with surface defects
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Fig.4 Transition among fundamental state in chan-
nel,surface state and surface defect state
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Location and Active Energy for Trap in AIGaN/GaN HFET

Xue Fangshi'

(National Key Laboratory of Monolithic Integrated Circuits and Modules, Nanjing
Electronic Devices Institute, Nanjing 210016, China)

Abstract; The fundamental state, excited state, and two-dimensional surface state in AlGaN/GaN HFET are investigated
through self-consistent solution of Schrddinger equation and Poisson equation,from which the trap location and active energy
are determined. It is found that the barrier width is thinned by the surface defects, which enhances the hot electron tunneling
between channel and surface tremendously. From new trap model constituted of emission from surface defect and hot elec-
tron tunneling, the transient current and G-R noise in AlGaN/GaN HFET are explained satisfactorily. At last a new way to
alleviate traps and improve HFET performance through the changing of material growth and technological process is dis-
cussed. !
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