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Figure 1 shows the complete CMOS logic circuit
where we have obtained the PDN as the dual of
the given PUN. The logic function can be written
from the PDN as

Y =A+BCD
or equivalently

Y =A+BCD

14.11 Direct realization of the given expression
results in the PUN of the logic circuit shown in
Fig. 1. The PDN shown is obtained as the dual of
the PUN. Not shown are the two inverters needed
to obtain A and B.
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15.26 Referto Fig. 15.17. Since Vg is the value
of vg at which Q stops conducting,

Vop —Von —V, =0
then

Vo = Vpp — Vi
where

V= Vx0+V(\/V0H+2¢ - \/ﬂ)
= :0+V(\/VDD—V1+2¢f—M)

Substituting Vo = 0.4 V, y = 0.2 V72,
Vop = 1.2 V. and 2¢; = 0.88 V, we obtain

V, =04+ 0.2(\/1.2 —V, +0.88 — \/0.88)
V, — 0.4+ 0.2+/0.88 = 0.2 ,/2.08 — V,

(V, —0.212)2 = 0.04(2.08 — V,)

= V}—0384V,—0.038=0

=V, = 0.466 V

Von = 1.2 - 0.466

=0.734
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15.31
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(a) Figure I(a) shows the situation for r = 0. In
this case V, remains constant at V,p and the
capacitor charges to Vpp.

Thus,
VOH = VDD

(b) Figure | (b) shows the situation for # > 0.
Here as C discharges through Q, the threshold
voltage changes. The discharge current reduces to
zero when vo = |V,|. Thus,

Vor = Vil

where

Vil = Vol + ¥ [\/Vin = Vor + 24 — /24 |
Substituting |V;| = V.. we obtain

Voo = |Vl + ¥ [\/m— \/ﬂ]
(c¢) Refer to Fig. 1(a).

Atr =0, vp = 0 and Q will be operating in
saturation. Thus,

|
ip(0) = Ekp(VDD — [Viol)?

|
5 x 125 (1.2 — 0.4)2
= 40 pA

Att =tpy. vo = Vpp/2 = 0.6 V and Q will be
operating in the triode region. Thus,

ip(tprn) =

V, 1/ Vpp \°
ky [(VDD — Vi) (%) -5 (%) }

=125 |:(1,2 —0.4) x 0.6 — %(0.6)2]

=375 pA

The average charging current can now be found as

inle = %(40 4375 = 38.75uA

The propagation delay fp; 4 can then be
determined from

C(Vpp/2)
iDlav

C %06
= ———— = 1548x10°%Cs
38.75x10°

No value for C is given. If C = 10 fF, we get

lpig =

tprgr = 17.8 x 10° x 10 x 107" = 178 ps



