ESE370 Lec 15 Preclass/Inclass Worksheet
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NMOS %S < ‘/;hn (3 X 1077) e 40mV
%s > V;fhn 1.8 x 1074 (V;)s — V;flm)

Vgs—Vinp )
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Vis < Vinp | —1.8 x 1071 (Vs — Vi)

Consider an inverter:
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Useful: e ' ~0.37, e *~0.02, e "™ ~6x107*
1. Vdd:1v, ‘/t}m:?)OOmV, Vthp:—SOOmV.
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| Device | Vs | Vs | 1a |
Vgs =Vinn

NMOS | Vs < Vipn any (3x1077) e~ aomv
‘/gs > %hn ‘/ds < ‘/gs - ‘/thn 3.6 x 10_4 (V;]s - V;fhn) X V:is
‘/ds > V;Js - ‘/;fhn 1.8 x 1074 (‘/gs - V;fhn)

Vgs—Vinp
PMOS | Vg5 > Vi any (3x1077) e_( aomy )
V;]s < ‘/thp ‘/ds > V;]s — ‘/thp —3.6 X ]-074 (V;]s — ‘/thp> X Vds
‘/ds < qus — V;fhp —1.8 1074 (‘/;]s — ‘/thp)

Consider an inverter:

“,“//’—:‘\}‘ CMOS Inverter DC Transfer
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Useful: e ! ~0.37, e~ 0.02, e ™5 =~ 6 x 1074

2. Vgg=1V, Vip,=300mV, V;p,,=-300mV, assume steady-state operation at V;,, given.
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