ESE3700 Lec 10 Preclass/Inclass Worksheet

1. Assuming sized for % drive as above, and input also driven by Rgive =

Spring 2024

compare the

delay of the following three nand32 implementations for the R,y = R, case. Include
the delay of driving the input and assume each implementation has an output load of

4C.
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2. What is the delay for each of the two implementations below for this logical com-

putaiton:

Assume Rgrive = 5P sizing of gates from previous page, and input also driven by
Ririve = %. Assume each implementation has an output load of 2Cj,.
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| Device | Vg, | I, |
Vgs —Vihn
NMOS | Vg < Vipn (3 x1077) e~ domv
‘/;]s > Vihn 1.8 x 1074 (V;]s — V;fhn)
_ (Vgs *Vthp)
PMOS | Vgs > Vi (3 x 10_7) e womy
Vis < Vinp | —1.8 x 1071 (Vs — Vinyp)

Consider an inverter:
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Useful: e™' ~0.37, e~ 0.02, e ™ ~ 6 x 10~*

3. Vddzl\/, V}hn:SOOmV, V}hp:—BOOmV.
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Approximate Ly gnd = Min(Lpmos, Ipmos)-
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| Device | Vs | Vs | 1a |
Vs —Vinn

NMOS | Vys < Vipn any (3x1077) e~ 4omv
vas > ‘/;fhn ‘/ds < ‘/gs - ‘/;fhn 3.6 x 1074 (‘/gs - V;ihn) X ‘/ds
‘/ds > ths — V;fhn 1.8 x 1074 (‘/gs — ‘/thn)

Vas—Vinp
PMOS | Vs > Vigp any (3x1077) 6_< Homv )
V;]s < ‘/thp ‘/ds > V:qs — V;fhp —3.6 X ]-074 (V;]s — ‘/thp) X Vds
‘/ds < ‘/gs - V;fhp —1.8 x 10_4 (‘/gs - ‘/thp)

Consider an inverter:
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Useful: e™! ~ 0.37, e~ 0.02, e ™ ~ 6 x 10~*

4. Vig=1V, Vi, =300mV, Vip,,=-300mV, assume steady-state operation at V;, given.

Vi Ipmos = Lnmos = pwr,gnd Vout
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