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Abstract: We present a subthreshold swing model for a symmetric junctionless double gate MOSFET. The scale length

A, required to obtain the potential distribution using the Poisson's equation is a criterion for analyzing the short channel

effect by an analytical model. In general, if the channel length z, satisfies £, >1.54,, it is known that the analytical model

can be sufficiently used to analyze short channel effects. The scale length varies depending on the channel and oxide

thickness as well as the dielectric constant of the channel and the oxide film. In this paper, we obtain the scale length

for a constant permittivity (silicon and silicon dioxide), and derive the relationship between the scale length and the

channel length satisfying the error range within 5%, compared with a numerical method. As a result, when the thickness

of the oxide film is reduced to 1 nm, even in the case of Z, < 4,, the analytical subthreshold swing model proposed in

this paper is observed to satisfy the error range of 5%. However, if the oxide thickness is increased to 3 nm and the

channel thickness decreased to 6 nm, the analytical model can be used only for the channel length of L, > 1.84,.
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Fig. 1. Schematic cross sectional diagram of JLDG MOSFET.
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Fig. 2. Curves of drain current and gate voltage for the different

channel lengths in the region of subthreshold.
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Fig. 3. Comparison of subthreshold swings for this model and
TCAD simulation [12] under given conditions. The dotted and
solid lines denote results of this model (n=1) and those using
n=31 in Eq. (1), respectively.
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Fig. 4. Contours of L,=1.54, for silicon and oxide thicknesses.
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