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Influence of Structure Parameters on the Hot-Carrier-Effect Immunity
and Short-Channel-Effect Suppression in Deep-Sub-Micron
Grooved Gate PMOSFET

REN Hong=ia and HAO Yue

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

Abstract: Based on the hydro-dynamic energy transport model, the influences of structure parameters on the hot-carrier-effect
immunity and the suppression of short—channel-effect in deep-sub-micron grooved gate PMOSFET are studied and explained in
terms of the device interior physics mechanism. T hese investigated structure parameters include the concave corner, the nega-
tive junction depth and the doping density of channel and substrate. The research results indicate that with the increase of the
concave corner, the negative junction depth and the doping density of channel, the hot-carrier-effect immunity is enhanced: the
threshold voltage increases and the short-channel-effect is suppressed. But as the doping density of substrate rises, although

the short—channel-effect is enhanced. the hot-carrier-effect immunity becomes weaker.
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