Answer ALL Questions
. (10 X 10 = 100 Marks)
1.  Simplify the Boolean function F = (ABD + AB)C + C using K-map and sketch

the logic diagram using NAND gates only.

,_LMHM-; il bl b i ¥ » ADCD +
3CD 4+ BD + BCD. Sketch the CMOS logic style schematic for the simplified
ction. Assume that both the true and complement version of each input
.‘ Execute the following verilog code for the given input 2 = 4'D1010,
| b =4'b1101 and compute the output Y.
. ‘module program (3, b, Y);
input [3:0] 3, b;
‘output [4:0] Y;
 assign Y[0)="(a&D);
assign Y[1] = (a[2] > b[0]) && (a[3] < b{3]);
assign Y[2]=(a!==b);
assign Y[3]=(al=b)?1'b1:100;
assign \’[4]:{:-::2}+(b:-:1];

i) D a Verilog code for the

logic diagram given below using structural



%

The majority circult Is a combinational circuit, whose output is equal to 1 if the
Input variables have more 1's than s, equal to don’t care when number of 0's
and 1’s are equal, otherwise the output is ‘07,

| Deslgn a A-input majority circult by finding the circuit’s truth table, Boolean

equation, and the logic diagram.
W Using dataflow model construct the verilog code and Its testbench to verify

it
\J Identify the Boolean function (2) from the circult shown below and implement

the same with 3x8 decoder,

lement the cireult using Ax1 multiplexer which has 3 inputs
fhe output Is low when odd number of 1's are
g output logle ‘1, Choose A and C as the

i) Design and imp
(A, B, C) and one output (Y).
detected In the Input, otherwise th

select Inputs,

(T




Develop a Verilog code for the combinational circuit which performs 4-bit

addition and subtraction operation based on the control input.

A PQ flip-flop has four operations, no change, clear to 0, set 1 and toggle, when
inputs P and Q are 01, 00, 11 and 10, respectively.

(i) Determine the characteristic table of the flip-flop.

(ii) Find the characteristic Equation of the flip-flop.

(iii) Determine the excitation table. _j

(iv) Convert the flip-flop to a D flip-flop. :

Using positive edge triggered D flip-flop, design a synchronous counter which
counts the following sequence 000, 111, 110, 101, 100, 011, 010, 001, 000.
Construct a Mealy based sequence detector 10 detect a sequence 1101 in

overlapping fashion using D flip-flop.

implement the following Boolean function with the programmable logic
devices PAL and PLA.
(i) A (xy,2) =3Em(1,24,6)

() B (x,y,2) =ntM (2, 3, 4,5)



