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Fig. 1 Structure of PHEMT with double d-doped

and T-shaped gate
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Fig. 2 Output characteristics of one of devices un-

der different gate voltage
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Fig. 3 Threshold voltage shift as a function of the

gate—drain bias used during the stress
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Fig. 4 Output characteristics and gate current of

one of devices under different source-drain voltage
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Device Degradation and Reliability Characterization in GaAs PHEMT's’

Liu Hongxial, Zheng Xue.fe.ngl, Hao Yue', Han Xiao]iang], Li Peixian' and Zhang Mian®

(I Microelectronics Institute, Xidian University, Xi‘an 710071, China)

(2 The 13th Research Institute, China Electronic Technology Group Corporation, Shijiazhuang 050002, China)

Abstract: T he electric characteristics in GaAs PHEMT “s are measured before and after stress. The shift of threshold voltage
in GaAs PHEMT “s is caused by two reasons. The temporary shift of threshold voltage is due to the accumulated holes on deep
level in AlGaAs. The permanent shift of threshold voltage is caused by the accumulated holes at the interface between gate
and semiconductor. T he holes originate from field-aided tunneling of electrons out of the traps and capture of some of the holes
that are generated by impact ionization in the channel and flow toward the gate. The accumulated holes result from detrapped
electrons under high electric field and trapped holes by impact ionization. An analytical expression of impact ionization rate
versus maximum channel electric field is educed by fitting the impact ionization rate. T he electric characteristic and reliability

in GaAs PHEMT “s can be evaluated using the analytical expression.

Key words: HEMT: threshold voltage: impact ionization: reliability characterization
PACC: 7360L: 7220]: 7300
Article ID: 0253-4177(2004) 01-0077-05

* Project supported by National Natural Science Foundation of China ( No: 60206006) and National Defence Pre-Research Foundation of China

(No:00J8.4.3D201)

Received 19 January 2003, revised manuscript received 9 July 2003 © 2004 The Chinese Institute of Electronics





