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ALL QUESTION HAVE EQUAL VALUES,              answer all questions
Notes: 1. University approved  calculators are  permitted.

            2. One two sided crib sheet is permitted 

===============================================================

Question 1

a. Realize the following functions using  2:1 multiplexers.
F = A’ + B.C.D + B.C’.D’ + A.B’                   G = A’ + B’

b. Implement F, 1)Using only 3-variable tables.

                             2) Using only 2 variable tables

                       3) mix of the two types.
Which one is faster? Which one has less area? Show your implementation for each table type.
Question 2
Design a 3-stage Left /Right Shift register starting from a state table or a state diagram. 
Discuss the impact of the clock skew (delay between clock and its complement) on the operation of the shift register when using Maste Slave Flip Flop.

Question 3
             Design a circuit to calculate  -5A.    
             A is a five  bit signed number, A4 A3 A2 A1 A0 .  Use BOOTH Method, 
Question 4
a. Give the steps involved in Floating Point Addition.

b. Perform the  Floating Point addition of two 8 bit word operands A+B.
A=  2.25  and B= -17.75, where each of  the operands are represented by the following floating Point arrangement

Sign bit:   1 bit

Exponent: 3bits biased

Mantessa: 4 bits

Question 5
The sequencer circuit shown in Figure 1 uses components with intrinsic and incremental delays listed in Table 1.

     a.  Identify the critical path of the circuit. Assume TCS1 and TCS2 = 0 ns

     b. Calculate the maximum speed at typical operating temperature taking into 

      consideration fan-out and estimated interconnect delays. 

      Assume TCS1 and TCS2 = 0 ns.

c. For TCS = 0.7 ns and TCS2 = -1.5 ns, calculate the maximum speed of operation for an ambient temperature of 70°C and power dissipation of 1 W

Assume: 1. The temperature degrading coefficient M =2

               2. Each fan out has a length of 0.25 mm.

               3. Thermal resistance of the package is 36°C/W.



Figure 

                             Table 1- Typical Propagation Delays

	Component
	Tp (ns)
	Input

Loading

(UL)*
	K1 (ns/UL)
	K2

(ns/mm)

	Inverter
	0.15
	1
	0.1
	0.04

	NAND/NOR

(2-input)
	0.24
	2
	0.05
	0.2

	NAND

(3-input)
	0.4
	1.5
	0.12
	0.35

	Flip-Flops 

(CK to Q)
	1.5
	2
	0.1
	0.3


  The flip-flops are positive edge triggered with tsu = 1.5 ns and th = 0.5 ns
Question 6

a. Write a VHDL code for a 2-1 MUX at a structural level, using std_logic.

b. Draw the circuit corresponding to the following VHDL code and describe what it does.

library ieee;

use ieee.std_logic_1164.all;

entity HA_nBit is

   generic (nBit: integer);

   port (A: in   Std_Logic_Vector(nBit-1 downto 0);

            Cin:  in   Std_Logic;

            Sum: out  Std_Logic_Vector(nBit-1 downto 0);

            Cout: out  Std_Logic);

   End HA_nBit;

architecture Structure of HA_nBit is

    component HalfAdder

        port ( A, B: in  Std_Logic; Sum, Cout: out   Std_Logic);

    end component;

signal C: Std_Logic_Vector(nBit-1 downto 0);

begin

  HA_Generator:

       for i in 0 to nBit-1 generate

       LSB:

       If (i=0) generate

       HA: HalfAdder port map (A(i), Cin, Sum(i),  C(0));

       end generate;

       MSB:

       If (i=nBit-1) generate

       HA: HalfAdder port map (a(i), C(i-1), Cout);

       end generate;

       Other bits:

       If (0<i and i< nBit-1) generate 

       HA: HalfAdder port map (A(i), C(i-1), Sum(i), C(i));

       end generate;

 end generate;

end structure;

TCS2





Z





X





CLK





TCS1





J   Q





K





D  Q





D  Q





D  Q





CLK








