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Abstract
The experiment result shows that under unipolar voltage stress electrons tunneling into ultra-thin gate oxide during on-time
will recombine with the trapped holes and neutral electron traps would be generated. These electron traps would assist electrons
tunneling into gate oxide. It is proposed that the characteristic time 7 for the charge to be trapped in SiO, is longer than the on-
time ¢, of unipolar stress. During the on-time few charges are trapped and during the off-time some trapped charges will be
detrapped thus very few neutral electron traps are generated. With the stress time increasing the density of neutral electron
traps would reach a critical value and then the gate oxide would break down abruptly. The increase in unipolar breakdown time

tgp is attributed to fewer charge trapping during the on-time and charge detrapping during the off-time.

Keywords ulira-thin gate oxide ramp voltage time dependent dielectric breakdown
PACC 7750 7360H 7340

* Project supported by the National Natural Science Foundation of China Grant No. 60206006 the Program for the New Century Excellent Talents in
University of Ministry of Education China Grant No. NCET-05-0851 and the Advanced Research Foundation for National Defence of China Grant No.
51308040103 .



