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An Analytical Model of Threshold Voltage for the Asymmetrical
Double-Material-Gate Strained Si HALO Doping Channel MOSFET

XIN Yan-hui, DUAN Mei-xia
(School of Physics and Electronics , North China University of Water Resources and Electric Power , Zhengzhou , Henan 450046 , China)

Abstract: The asymmetrical double-material-gate s-Si( strained Silicon) HALO doping channel MOSFET ( Metal-Ox-
ide-Semiconductor Field Effect Transistor) structure is proposed. The front gate and back gate are composed of two metals
with different work functions. It has the higher doping concentration in the HALO doping channel end near the drain. The
two-dimensional Poisson’ s equation is solved by applying the parabolic potential approximation and the suitable boundary
condition. The analytical models of surface potential ,surface electric field and threshold voltage for the double-material-gate
device are constructed by solving which of the front gate and back gate. Results show that the proposed novel device is ex-

pected to suppress the short channel effect hot carrier effect and drain induced barrier lowering. The derived analytical mod-

els accord with the DESSIS simulation results very well.
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