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Abstract

Impact of discrete dopant atoms on multip-gate MOFETs including double-gate and
triple-gate devices are investigated via physical analyses and numerical simulations. To gain
insight into the discrete dopant effects, macro-modeling approach is used for the distribution
of random dopants in the channel. It is found that such effects could become more significant
as devices continue to scale. Even for the extreme case of a single atom in the expected
undoped channel as a result of the undesired impurity, impact from the randomness of the
single dopant is still unavoidable. Device design issues and insights of multi-gate CMOS
devices accounting for discrete dopants are discussed in the paper.
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