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Fig.1 Degradation of saturation drain current Ipst versus
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The largest degradation of lps of 0. 3@ m nMOSFET
happened at the maximum substrate current point while

that of 0. 18 m nMOSFET happened at the maximum gate
voltage.
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while that of 0. 181 m nMOSFET at the maximum gate voltage.
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Nonlucky Electron Model Effect in Utra-Deep Submicro LDD nMOSFETs”

Yang Lin’an, Yu Chunli, and Hao Yue

(Microelectronics I nstitute, Xidian University, Xi’ an 710071, China)

Abstract : This paper presents the degradation characteristics of two groups of LDD nMOSFETSs with different channel length
and gate oxide thickness that are fabricated on 0. 181 m CMOS technology. It isfound that in 0. 181 m nMOSFETSs the device li-
fetime under channel hot-carrier (CHC) stressislower than that under drain avalanche hot-carrier (DAHC) stress,contrary to
the usual thinking that the worst case stress condition depends on the gate voltage with the maximum substrate current. There-
fore,the hot-carrier stressinduced device degradationin 0. 181 m nMOSFETs cannot be explained in the framework of the lucky
electron model (L EM) . Our investigation suggests that such & nonL EM effect” may be due to the fact that the increased inter-
face trap (interface state) generation region at the S-SO: interface by the channel hot electrons with high energy near the maxi-
mum impact ionization site movesfrom the lightly doped drain (LDD) diff uson region to the boundary of the bulk and LDD re-
gion beneath the gate oxide. The current path islocated closer to the S-S0O: interface.
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