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Abstract

Quantum effects in the poly-gate are analyzed in two dimensions using the density—gradient method, and their impact
on the short-channel effect of double-gate MOSFET's is investigated. The 2-D effects of quantum mechanical depletion at
the gate to sidewall oxide is identified as the cause of large charge-dipole formation at the corner of the gate. The bias
dependence of the charge dipole shows that the magnitude of the dipole peak-value increases in the subthreshold region
and there is a large difference in carrier and potential distribution compared to the classical solution. Using
evanescent-mode analysis, it is found that the quantum effect in the poly-gate substantially increases the short-channel
effect and it is more significant than the quantum effect in the Si film. The penetration of potential contours into the
poly-gate due to the dipole formation at the drain side of the gate corner is identified as the reason for the substantial
increase in short-channel effects.
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Fig. 1. Schematic diagram of a symmetrical dual-gate

MOSFET structure used for simulation. Only the
top half of the structure was actually simulated,
exploiting the symmetry of the structure.
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Fig. 2. Electron concentration contours of a double gate

MOSFET. Note the significant pileup of electrons

near the gate corner.
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Fig. 3. Contour of electron concentration for a double
-gate MOSFET at various bias conditions.
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