APPENDIX A

MOSFET MODEL IN STRONG INVERSION

The basic equation [22] that describes the drain current of the MOS transistor as a

function of terminal voltagesis

Ip :(%Xf(ve’vs)_f(ve’vo)} (A1)

where W is the channel width, L is the dannel length and the VgVs and Vp are

gate, source, and dain vdtages referred to the substrate, asill ustrated in Fig. A.1.
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Fig. A.1. NMOS transistor.

In this work, the NMOS transistors in the arrent divider operate with gate potential

equal to Vpp. S0, they operate in strong inversion. In strong inversion

nC'X
f(Vs 1VS(D)) = MTo{vp (Ve) _VS(D)}2 (A2

where Vp (V) is the pinch-off voltage of the MOS transistor, nis the slope fador, pis

the carier mohility and C ox is the oxide caadtor per unit area Vp depends on the gate

voltage [30] and can be gproximated as

Vp :T (AS)

The slope fador (n) depends dightly onthe gate voltage.



(A.1) can bewritten as.
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where Isg is the normalization current for a square transistor, lgr) is the forward
(reverse) saturation current, Is is the normalization current, is) is forward (reverse)
normali zed current [66], and @ is the thermal voltage.

The switch condwctance can be expressed as
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For more detail s abou the MOS transistor modeling and symbads, we refer the reader

to reference[67-chpt. 2].



