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Important Note : 1. On completing your answers, ¢ . .
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 =
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Logic Design

Time: 3 hrs. Max. Marks: IOO

Design a binary full adder using only two input NAND gates. Write a truth table. (06 Marks)

Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART — A e N
Define combinational logic. Two motors M, and M, are controlled by three.sensors S, S,
and S3. One motor M, is to run any time when all three sensors are on. The-other motor (M)
Is to run whenever sensors S; or S; but not both are on and S;3 lSOff For all sensors
combinations where M; is on, M, is to be off, except when all sensors-are off and then both
motors remain off. Construct the truth table and write the Boolean output equation.
N7 (05 Marks)
The following Boolean function into their proper canonical«:fprrri”in decimal notation.
i) M=p(q'+s) :
) N=W'+x)(y+2) ™~ (07 Marks)

Reduce the following Boolean function using I%—marvy)f’ nd realize the simplified expression
using NAND gates. .

T=1(a,b,c,d) = Y m(l,3,4,5,13,15) + 256:8*3;9, 10,11) (08 Marks)

Simplify the following function uskmgi'AQuine—McCIusky method and realize the simplified
using NOR gates.

P=f(w,x,y,2)= Y m(7,9,12,15,14,15)+ ¥ d(4,11) (12 Marks)
Simplify f(a,b,c,d) = Zm(b;2;5,6,13,14,15)+ > d(2,7.8,9) using MEV technique using
(08 Marks)

basic gates.

Design a combiga{iein%xl circuit to find the 9°s complement of a single digit BCD number.
Realize the circuit using suitable logic gates. (08 Marks)
Draw the logic diagram for 2 to 4 line decoder with an active low encoder enable and active
high datay;"caiitpf‘ut. Construct a truth table and describe the circuit function with logic symbol

(741391C’s) for the decoder. _ (06 Marks)
Design a 4 to 16 line decoder using 2 to 4 line decéder which has the active low outputs and
active low enable input. Explain its operation. (06 Marks)

Implement the following Boolean function using 4 : 1 multiplexer (MUX)

Y =f(A,B,C,D)= Z m(0,1,2,4,6,9,12,14) (06 Marks)
Define magnitude comparator. Design a two-bit binary comparator and implement with
suitable logic gates. (08 Marks)
PART - B i
Discuss the difference between a flip flop and latch. Explain the operation of gated SR latch
with a logic diagram, truth table and logic symbol. (06 Marks)

Explain the working of Master Slave JK flip flops with functional table and timing dia
Show how race around condition is overcome.

Obtain the characteristic equation of JK and SR flipflops.
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Describe the block diagram of a M' Wi wfed ring counter and explain its operation with
the count sequence table and decoding logic used to identify the various states. (08 Marks)
Design a mod-6 synchronous counter using clocked JK flipflops, the count sequence being

0,223,851 k... (12 Marks)
With a suitable block diagram, explain the Mealy and Moore model, in a sequential cireuit
analysis. (10 Marks)
Explain 4 bit universal shift Register using 4 : 1 MUX with help of logic dlagram Write a
mode control table. (10 Marks)

b 3
Sy,

Describe the following terms with respect to sequential machines:

i) State i1) Present states iii)) Next states. (06 Marks)
A sequential circuit has one input one output. The state diagram m‘shown in Fig. Q8 (b).
Design a sequential circuit with T flip flops. (14 Marks)
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