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ABSTRACT

Reduction of breakdown voltage is serious short channel effect (SCE) by shrink of channel length. The deviation of
breakdown voltage for doping concentration is investigated with structural parameters of sub-10 nm double gate (DG)
MOSFET in this paper. To analyze this, thermionic and tunneling current are derived from analytical potential
distribution, and breakdown voltage is defined as drain voltage when the sum of two currents is 10 zA4. As a result,
breakdown voltage increases with increase of doping concentration. Breakdown voltage decreases by reduction of
channel length. In order to solve this problem, it is found that silicon and oxide thicknesses should be kept very small.
In particular, as contributions of tunneling current increases, breakdown voltage increases.
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Fig. 1 Schematic diagram of Double Gate MOSFET with
doping concentration dependent potential energy
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Fig. 2 (a) Distributions of potential energy for drain voltages
(b) contribution of tunneling current for drain voltage.
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