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Threshold Voltage Movement for Channel Doping Concentration of Asymmetric
Double Gate MOSFET
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ABSTRACT

This paper has analyzed threshold voltage movement for channel doping concentration of
asymmetric double gate(DG) MOSFET. The asymmetric DGMOSFET is generally fabricated with low
doping channel and fully depleted under operation. Since impurity scattering is lessened, asymmetric
DGMOSFET has the adventage that high speed operation is possible. The threshold voltage
movement, one of short channel effects necessarily occurred in fine devices, is investigated for the
change of channel doping concentration in asymmetric DGMOSFET. The analytical potential
distribution of series form is derived from Possion’ s equation to obtain threshold voltage. The
movement of threshold voltage is investigated for channel doping concentration with parameters of
channel length, channel thickness, oxide thickness, and doping profiles. As a result, threshold voltage
increases with increase of doping concentration, and that decreases with decrease of channel length.
Threshold voltage increases with decrease of channel thickness and bottom gate voltage. Lastly

threshold voltage increases with decrease of oxide thickness.
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Fig. 3 Threshold voltages for channel doping
concentration with a parameter of channel length
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