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Acadia University

School of Computer Science

Name :                                                          Section:                                        

ID # :   

	Course                                            Number                               Instructor
      Digital Systems                    C1213                               Ali Elkateeb

	Examination                                   Date                                          Time                                        # of pages
    Final Exam (40%)             December  14, 1998          Three hours                         7

	Not  Allowed Material
        calculator   

	Special Instructions

   1.  Closed book exam.

   2.  Solve all problems.

   3.  Please  do all  work on the  question sheets. Use the back of the paper if necessary.


Happy Holidays .  Good Luck!

1.  

       a.   (2 points) perform the binary operation of 70 - 82. Both numbers are in Twos complement form.

        b.  (2 points) Add the following two BCD numbers:



3 1 1

                  +    2 8 9

       c.   (1 point)  Convert the following binary number to Hexadecimal:



01010110111011

2. (5 points) Given the following function in sum of products form (not necessary minimized):

     F(A,B,C,D) = A'BC + AD + AC

      Implement the function F using

     (a) An 8:1 multiplexer.

     (b) A 4:16 decoder with a 16-input OR gate.

     (c) A 16-word ROM.

     (d)  A  PLA. (Note: Use the generic form for PLA and select a PLA that would able you to fit the whole design in it).

3.  (5 points) Draw the timing diagram of the following circuit. Assume that the initial values of all flip-flops are at reset state.

[image: image1.wmf]                        



4.  

    a.  (2 points) Draw the circuit diagram for 3-bit shift left register. Use D flip-flops in your circuit.

     b.  (3 points)  Draw the circuit diagram for 3-bit parallel-in parallel-out register. Use JK flip flop in your circuit.

5.   (5 Points) Given the following Boolean functions: 


W(A,B,C,D) = A’B’ + C’D’ +ABCD


X(A,B,C,D) = ABD + AC + A’D’

 
Z(A,B,C,D) = D + C + B + A + AD'

      Implement the logic design using  a PAL  circuit (shown below). For each output from the AND array, indicate along the wire the product term it is implementing.

[image: image2.emf]
6.  (5 points) Design and implement a  synchronous counter that counts in the following sequence: 111, 101, 110, 011, 100 and repeat. Use JK  flip-flops in your design. Your answer should include the state diagram, the next state transition table, the remapped next state (excitation table), and the final circuit diagram.

7.  (5 points) Derive the truth table for the following digital circuit:


 Note: Assume all flip-flops are initialized to reset state.

QA
QB
QC
clock
  0
  0
  0
Initial Condition

8. (5 points) Implement a combinational logic circuit that converts 4-bit sign and magnitude numbers into corresponding 4-bit ones complement numbers. Draw an input/output conversion truth table, intermediate K-maps, and your minimized two-level logic description.
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