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16.1 (a) Ron = rpsnv
1

- 1)
W
(ﬂ”ng)(f) (VDD - Vm)
_ 1 = 1.90 kQ
T 0540 x 1.5(1-035)
(b) Ron =rpsp
1
¥3)

= W
(ﬂpcax)(z) (VDD e Ilel)
P

1
= 0.100 x 1.5(1 — 0.35)

(c) From (1) and (2) since V;, = —|V,,|, then if
R, are to be equal, then

(unCm)(%)n = (ﬂpCax)(‘—Z—)p

~(37),-ie(?)
L ; #pCoc\ L J,

_ 40
100

== 10.26 kQ

1.5=8.1
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Figure 1

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

Y=AB+0)
or equivalently

Y =A(B + C)




15 16,11 Direct realization of the given expression ‘

Voo 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

Ao—q I: to obtain A and B.

po—d[_ cod[ pod Xo—o||:l Ao—o||:1

] £
BO———Ié ) ¥ ‘l
co—] l

poi e B | ‘

Ao—|':

|
Figure 1 ‘
A o—ll: B 0—||:

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 — 3
from the PDN as
— |
Y =A+BCD - Figure 1 ‘
or equivalently \
Y=A+BCD

16.18 NMy = Voy — Vig

= OSVDD == 0.6VDD = O.ZVDD

NMy =V - Voo

025" .15

=04Vpp —0.1Vpp = Q3Vpy

Width of transition region = V; 5 = V. i
o225 \pp W35 1|

=0.6Vpp - 04¥Vpp =02Vpp |

For a minimum noise margin of 0.25 V, we have

NMy =025 |

JE
= 02Vpp =0.25 i

1,66
= Vpp =125V



16.19 (a) Refer to Fig. 16.17.

Ron
Vhar =
. VoL =Vpp RTR.
0.1 ‘
=18x —— =40. A
X 701 0.086 _

Vou =Vpp =18V

NMy =Vou — Vin

=18-08=1V Voo
NMy = Vi — Vor

= 0.6 — 0.086 = 0.514 V Nllf;f:’r;::::s
(b) Refer io Fig. 1. Vou

Vou =Vpp—Nx01xR

=18-Nx0.1x2 -E

=18-~02N ="

Figure 1
NMy =18~ 02N —~0.8
=1-02N
For NMy > NM,, we have
1-02N >0.514
= N 243
which means
N=2
(c) (i) When the inverter output is low,

_ Vip _ 1.82
T R+Rn 2401
(ii) 'When the output is high and the inverter is
driving two inverters, the current drawn from the

supply is 2 x 0.1 = 0.2 mA and thus the power
dissipation is

Pp = VDD!DD =18 x 0.2 =036 mW

Pp ~ 1.54 mW
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