1(b})
(i) LS-TTL drives CMOS
Nwunu = Vousatt — Vikemos = 2.5-3.5=-1.0 V
Nume = Vitemos — Vousw = 1.0-0.4=0.6 V
(i) CMOS drives LS-TTL
Nuu = Vonemos = Vins = 4.9 -2.0=29V
Nue = Vitsat — Voremos = 0.7-0.1=0.6 V
() CMOS — BiCMOS would give the following margins:
Nwmn = Voremos — Vinpicmos =4.9 —=3.5=2.9V
Nwme = Vitsicmos = Voremes = 1.0 -0.1=0.6 V

BiCMOS — CMOS
NMH = VOHbicmos - VIHcmos = 43 - 35 = 08 v

NML = Vl[cmos - VOLbicmos =1.0-07=03V

3,
G =1, 0,=X+7
IfG1 =OandG2=1
0, =X+Y
0, = XY
If G, =0and G,=0
T =QXY
Q" =0T +QT =Q(Q + XY)+ QXY =Q+QXY =0 + XY
0O, =X+Y
0,=0

4

O+=0J +0K =QAB +Q(4+B)

Z=A®B®Q



