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1. Distinguish prime implicants and essential prime implicants. Determine prime
implicants and essential prime implicants of Y=f(a,b,c,d)= M (0,1,4,5,8,9,11)+d(2,10) and
obtain the final expression.

Solution:

v, f’v.fq?m'TWUmm@ \ ‘%mv&u& Pﬁmlw&rh‘mm@ l\'

g wrap afts epoupy
| P is i
| ey
howi Mg T TN |
Alak appesves S0

o
voupirg Bl &) Ot |
_évbgzrw_cﬂ "M Srow‘uk
WUL  mnany( Q’P?Cﬁz‘f’“
Ol)vQHO_{AL PHM 3
Trge ot o a4

0 LQ.’Y\'{ : W&‘}M F'\n vu:u m}—?lx,\tnh(},
oy : 3 Year (B M PR P

@ L P D) E e ! —
' . | » N/

N '%@1 o) Bt 22 oy
')t(ﬁ:,ﬂ&(\/ (//D)._ T ': o g 0,<_0£:' .W PY’ 'V\Nfl" wn
” Af—bj f}f&D—* ] PT\qon Ipl %)‘Nbf

¢ i

8¢ JSTE .

“u; 8- 9,10 B ET EYE

{” A | TV e




solution : Prime implicants :
od . N=(+ @+ b) b+ 0 ‘ .

Essential prime implicants :

=

N =(a +c) (@ +b)

Implementation : D N
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2. Find a minimum SOP solution using Quine-McCluskey method

F(a,b,c,d)=Ym(2,3,4,5,13,15) +d(8,9,10,11).
Solution:

Step 1 : List all minterms in binary form.
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3. Place the following equations into proper canonical forms:
(a) P=f(a,b,c) = ab’+ab’+bc¢
(b) T=f(a,b,c)= (a+b’)(b’+c)

Solution:
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4. Implement the function using active low output dual 2:4 decoder line decoder 1C 74139
i)F1(A,B,C)=>m(0,1,2,5) ii)F2(A,B,C)=aM(1,3,4,7)

Solution:
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5. What is the problem associated with the parallel adder? Explain the method of
correcting it, with suitable circuit equations.

Solution:

The parallel adder is ripple carry adder in which the carry output of each full-adder
stage is connected to the carry input of the next higher-order stage. Therefore, the sum
and carry outputs of any stage cannot be produced until the input carfy occurs; this
leads to 'a time delay in the addition process. This delay is known as carry propagation
delay.

One method of speeding up this process by eliminating inter stage carry delay is
called look ahead-carry addition. This method utilizes logic gates to look at the
lower-order bits of the augend and addend to see if a higher-order carry is to be
generated. It uses two functions : carry generate and carry propagate.

Consider the circuit of the full-adder ’;f—"—)D__o_\D_ s

shown in Fig. 2.11.1. Here, we define two

P
functions : carry generate and carry —DEL = s

propagate.
P, = A @B, c,
G; = A B; Fig. 2.11.1 Full-adder circuit
The output sum and carry can be
| expressed as
S, = P® G
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Fig. 2.11.2 Logic diagram of a look .
. i ngerator ahead carry



G, is called a carry generate and it produces on carry when both A; and B; are op,

regardless of the input carry. P; is called a carry propagate because it is term associateg
with the propagation of the carry from C; to C; i

Now the Boolean function for the carry output of each stage can be written as
follows.

G
G = G+PC, = Gy + P, (G + PiCy) =G, + P,G; + P, P,C;
Cy = G3+ P, C =Gz + P3 (G + P, G; + P, P,C))

G+ P,G, +P3 P, G + Py Pp P, C;

From the above Boolean function it can
be seen that C4; does not have to wait for
C; and G, to Propagate; in fact C, is
propagated at the same time as C, and
Cs.

6. Realize the following Boolean function Y=f(w,x,y,z)=>(0,1,5,6,7,10,15) using :
i) 16 to 1 MUX i1)8:1 MUX iii)4:1 MUX.
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