ESE3700 Lec 10 Preclass/Inclass Worksheet Spring 2023

’ Device \ Vs \ 1, ‘
Y95 =Vinn

NMOS %S < ‘/;hn (3 X 1077) e 40mV
%s > V;fhn 1.8 x 1074 (V;)s — V;flm)

Vgs—Vinp )

PMOS | Vye > Vi | (3 x 1077) o~ (i
‘/gs < V;hp —1.8x 107 * (V;]S — ‘/;ghp)

Consider an inverter using the pmos and nmos devices described above:
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Useful: e ! =~ 0.37, e* =~ 0.02, e ™5 =~ 6 x 1074,

1. Vgg=1V, Vip,,=300mV, Vj3,,=-300mV, assume the static current is in steady-state op-
eration and dynamic/short circuit current are the peak currents at V;,, given.
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tance to charge).

2. V4a=520mV, V;p,,,=300mV, V;;,=-300mV, assume gate is unloaded (no output capaci-
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’ Device ‘ Vs ‘ Iq ‘
NMOS | Viy < Vipn | (3 x 1077) e Jimt™
Vs > Vi | 1.8 x 1071 (Vo — Vinn)
PMOS | V,, > Vi, | (3 x1077) e’(%>
Vs < Vinp | —1.8 x 107 (Vs — Vigy)
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