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Extraction of Threshold Voltage for Junctionless Double Gate MOSFET
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Absract: In this study, we compared the threshold-voltage extraction methods of accumulation-type JLDG (junctionless
double-gate) MOSFETSs (metal-oxide semiconductor field-effect transistors). Threshold voltage is the most basic element
of transistor design; therefore, accurate threshold-voltage extraction is the most important factor in integrated-circuit
design. For this purpose, analytical potential distributions were obtained and diffusion-drift current equations for these

potential distributions were used. There are the ¢,

min

method; and the second and third derivative method from the 7, —
extracted using the maximum value of TD (third derivatives) and the ¢,

method, based on the physical concept; the linear extrapolation

V. relation. We observed that the threshold-voltages

(/
method were the most reasonable in JLDG

min

MOSFETSs. In the case of 20 nm channel length or more, similar results were obtained for other methods, except for

the linear extrapolation method. However, when the channel length is below 20 nm, only the ¢

method reflected the short-channel effect.

method and the TD

min
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Fig. 2. Various methods to obtain threshold voltage of junctionless
double gate (JLDG) MOSFET. (8 Linear extrapolation method,
(b) matching point method, and (c) method by derivartives of
second and third and logarithmic second derivative. Dotted line in
(@ and (b) denotes 7,— v, characteristics.
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