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Abstract: We propose a SPICE model of drain-induced barrier lowering (DIBL) for a junctionless cylindrical surrounding
gate (JLCSG) MOSFETs. To this end, the potentia distribution in the channel is obtained via the Poisson equation, and
the threshold voltage model is presented for the JLCSG MOSFET. In a JLCSG nano-structured MOSFET, a channel
radius affects the carrier transfer as well as the channel length and oxide thickness; therefore, DIBL should be expressed
as a function of channel length, channel radius, and oxide thickness. Consequently, it can be seen that DIBLs are
proportiona to the power of -3 for the channel length, 2 for the channel radius, 1 for the thickness of the oxide film,
and the constant of proportionality is 18.5 when the SPICE parameter, the static feedback coefficient #, is between 0.2
and 1.0. In particular, as the channel radius and the oxide film thickness increase, the value of n remains nearly constant.
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Fig. 1. Schematic cross sectional diagram of junctionless cylindrica
surrounding gate (JLCSG) MOSFET.
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Fig. 2. Comparison with threshold voltages of this model and
Hu's model for channel length under given conditions.
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Fig. 3. DIBLs for gate oxide thickness with channel length as a
parameter for JLCSG MOSFET. Dotted line denotes proportional
line for power of 1 for gate oxide thickness.
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