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for the drain current used, the figure provides an estimate for S ,ll/)z useful for design guidance. Possible
small-geometry noise increases described in Section 3.10.2.2 are excluded in the figure.

The gate-referred thermal-noise voltage PSD, Sy, shown in the MOS noise model of Figure 3.60,
is important for many applications, including when voltage signals appear at the gate of transconductor
input stages. Sy is found by dividing the drain-referred thermal-noise current PSD, S,;,, by g2. This
refers drain noise current PSD to a gate noise voltage PSD.

Table 3.30 summarizes expressions for Sy;. In the first expression, Sy is expressed in terms of
device g,,/1, and g,, where the equivalent noise resistance, R, is inversely proportional to g,, as it was
for S;,. Ry corresponds to the resistance value giving thermal-noise voltage equal to that effectively

Table 3.30 MOS gate-referred thermal-noise voltage PSD expressions and trends in terms of the inversion
coefficient, channel length, and drain current. Voltage density (nV/Hz'/?) is found by taking the square root of the
convenient PSD expressions
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To include velocity saturation and VFMR
decreases in g,,, replace IC with
IC(1+IC/IC¢p;r) as described in Table 3.17

Syg is for saturation where Vg > Vg (-

Velocity saturation refers to both velocity saturation and VFMR effects.

I, given by Equation 3.106, increases from one-half in weak inversion to two-thirds in strong inversion, excluding
small-geometry increases described in Section 3.10.2.2. IC and L trends exclude small-geometry increases in I'.

Convenient expressions assume k = 1.3806 x 10723 J/K.



