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QUESTION 1

(i) Implement a  4:1 Multiplexer  for the function   and  represent the following.
(a) Combinational Diagram					              [2 Marks]
(b) Truth Table								[4 Marks]
(c) Logic Diagram							[4 Marks]
(ii) Write a VHDL code for 4:1 Mux using Data flow Model.	           		[10 Marks]

QUESTION 2

(i) Determine the reduced state diagram for the state diagram given below.
	                                                                                                                                     [6 Marks]
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(ii) The reduced state diagram, obtained from Question2(i), Determine the following
(a) its state Assignment.						   	[1 Mark]
(b) State Table.                                                                                 		 [3 Marks]
(c) Excitation Table using any Flip- flop.				   [3 Marks]
(d) Output Expressions.							   [3 Marks]
(e) Draw its Logic Circuit						   [4 Marks]				

QUESTION 3

(i) Consider two signed numbers -5 (Multiplicand) and 4 (Multiplier). 	 
(a) Multiply the above given numbers using 2’s Compliment method.    [4 Marks]
(b) Draw the Booths Algorithm flow chart for a 4 bit Multiplier.	     [5 Marks]
(c) Use the Booths Multiplier operation table  to verify the resultant of the product from question (a).						   	     [6 Marks]
(ii) Write a VHDL code for a 2 X 2 Multiplier.			    		     [5 Marks]

QUESTION 4

(i) Design a serial Adder using D Flip-flop and draw its corresponding logic circuit. Consider any two 4- bit binary numbers which are stored in two shift registers A and B respectively. The result (sum) of the adder must be stored in register A. Use a Full adder to add the two numbers. Answer the following.
(a) Block Diagram							[4 Marks]
(b) State Diagram							[4 Marks]
(c) Present state, Next state, output Table.				[4 Marks]
(d) Excitation Table and  Simplified K- Map Expression.		[4 Marks]
(e) Logic Diagram.							[4 Marks]

QUESTION 5

(i) For the functions  the    and .  
Answer the following.
(a) Draw  the truth tables for the functions  and 			[5 Marks]
(b) Logic  Expressions							[3 Marks]
(c) Show how  and  can be implemented using one Decoder.	[6 Marks]
(d) Design them using Programmable Logic Array (PLA).		[6 Marks]
QUESTION 6

(i) What is LUT in  FPGA?, explain the operation of two input  LUT seen in FPGA, with a help of a neat diagram.							[12 Marks]
(ii) For a  3- input LUT of an FPGA Logic block and  determine the bits to be stored in its storage cell by using   the function   to realize by answering the following
(a) Truth Table								[2 Marks]
(b) Design a  3- input LUT of an FPGA by assuming the value of inputs to be 001 respectively.								[6 Marks] 
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