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Abstract

This work investigates the threshold voltage, subthreshold slope and leakage current sensitivity to metal
gate work function and gate length for a n-channel fin field-effect transistor (FInNFET) in a 3-D structure
using the numerical simulation tool Atlas Silvaco. Silvaco-Atlas was used to construct, examine and
simulate the structure and characteristics of the FINFET device in three dimensions. Results were
analyzed and presented to show that the threshold voltage is reduced with the decrease in gate work
function and gate length. The behavior of the subthreshold slope and the leakage current improves with
increased metal gate work function. The SCE in FInFET 3-D can reasonably be controlled and improved
by proper adjustment of the metal gate work function. The obtained results also show that when there is
a reduction of gate length the subthreshold slope decreases and leakage current increases giving a
good saturation region in output characteristics (l4s-Vgs). Simulation shows possible scaling to 8 nm gate
length.
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Fig 1. n-FinFET structure.
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Fig 4. Ibs-Vps characteristics.
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Fig 4. . Threshold voltage versus
gate work function.
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Fig 4. Threshold voltage versus
gate length.
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Fig 2. Ips-Vgs characteristics Fig 3. Ips-Vgs characteristics
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Fig 4. Ibs-Ves characteristics
on linear scale.
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Fig 4. . Leakage current versus
gate work function.
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Fig 4. Subthreshold slope versus
gate length.

Fig 4. lps-Ves characteristics
on log scale.
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Fig 4. Ips-Vgs characteristics
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Fig 4. Leakage current versus
gate length
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