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Schottky barrier overapping in short channel SB-MOSFETs.
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Abstract : Recently, as the down-scailing of field-effect transistor devices continues, Schottky-barrier field-effect transistors
(SB-FETs) have attracted much attention as an alternative to conventional MOSFETs. SB-FETs have advantages over conventional
devices, such as low parasitic source/drain resistance due to their metallic characteristics, low temperature processing for
source/drain formation and physical scalability to the sub-10nm regime. The good scalability of SB-FETs is due to their metallic
characteristics of source/drain, which leads to the low resistance and the atomically abrupt junctions at metal (silicide)-silicon
interface. Nevertheless, some reports show that SB-FETs suffer from short channel effect (SCE) that would cause severe problems
in the sub 20nm regime.[Ouyang et al. IEEE Trans. Electron Devices 53, 8, 1732 (2007)] Because source/drain barriers induce a
depletion region, it is possible that the barriers are overlapped in short channel SB-FETs. In order to analyze the SCE of SB-FETs,
we carried out systematic studies on the Schottky barrier overlapping in short channel SB-FETs using a SILVACO ATLAS
numerical simulator. We have investigated the variation of surface channel band profiles depending on the doping, barrier height
and the effective channel length using 2D simulation. Because the source/drain depletion regions start to be overlapped each other
in the condition of the L#~80nm with Np~1x10"*cm™ and ¢p, = 0.6eV, the band profile varies as the decrease of effective
. channel length Les. With the La~80nm as a starting point, the built-in potential of source/drain schottky contacts gradually
decreases as the decrease of Le, then the conduction and valence band edges are consequently flattened at Ly~Snm. These results
may allow us to understand the performance related interdependent parameters in nanoscale SB-FETs such as channel length, the

barrier height and channel doping.
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