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Time: Three hours Maximum: 100 Marks
Answer ALL Questions
PART A — (10 x 2 = 20 Marks)
1. Using 10’s complement, subtract 3250 from 72532.

2. Add (1230), and (23), without converting to decimal.

3. Reduce the expression to three literals.

(cD) +a]'+a+cD+ 4B.
4. Convert to the other canonical form
F(A B,C,D)=> (0,2 6,11,13,14).

5. Differentiate Moore machine from Marley machine.
6.  Draw the logic diagram of a clocked RS flip flop.

7. Draw the block diagram to represent the serial transfer from register A to
register B.

8. Give the logic diagram of a BCD ripple counter using JK flip flops.
9. State the significance of a state diagram.

10. What is meant by static and dynamic hazard?
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Convert the following to the other canonical form
F(x,y,z)=7r(0,3,6,7)
F(4,B,C, D)=)(0,2,6,11,13,14). ®)

Implement the expression using minimum number of 3-input
NAND gates.

F(4,B,C,D)=Y(1,2,3,4,7,9,10,12). 8)

Or
Convert the following numbers to decimal

(1) (1001001-011),
@2 (1032-2),

3) (8-3)

) (50);. 8)

Write notes on Binary storage and registers. (8)
Design and implement an 8-bit magnitude comparator. ~ (16)

Or

Implement a full subtractor with two half-subtractor and an
OR gate. (8)

Design a combinational circuit that accepts a three bit number and
generates an output binary number equal to the square of the input
number. (8)

Design a clocked sequential circuit whose state diagram is given below.
Use JK flip-flops. (16)
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Design a sequential circuit which has four flip-flops 4, B, C, D and an

input x. It is described by the following state equations. (16)

Alt+1 )=(CD’+C'D)x+ (CD+C”D’)x’

B(t+1)=4

C(t+1)=B

D(t+1)=C.

(i)  Draw the diagram of a 4-bit binary ripple down counter using
flip-flops that trigger on the positive-edge transition. (6)

(i) Design a synchronous BCD counter with JK flip-flops. (10)

Or

(1) Draw the schematic of a 4-bit left shift register with parallel
loading using D flip-flops. (12)

(i) How can a ring counter be converted to a Johnson counter? Draw
the circuit of a Johnson counter. (4)

Design the asynchronous circuit with one-level input x. The circuit is to

serve as a modulo 4 counter, which counts the number of times the value

of x changes from 0 to 1 and ignore the value of x changing from 1 to 0.
(16)

Or

A J-K flip flop asynchronous circuit is to be designed which has two input
variables x, and %, , and a single output variable z. z 1s 1, if and only if
the same input variable changes two or more times consecutively. It ig
required that this circuit posses Hazard free feature. (16)
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