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ANSWER THREE QUESTIONS OUT OF FOUR

1. 
a) Write the Boolean equation and truth table for the following circuit.
[image: ]
Figure Q1a

(6 marks)


b) Using a Karnaugh map to simplify, improve this badly designed circuit. Draw a circuit diagram for your improved design.

[image: ]
Figure Q1b
(19 marks)

2. 
a)  Design a circuit using only NAND gates to satisfy the following equation:



 (6 marks)

b) Design a logic circuit that is able to display the characters A to F, as shown in figure Q2b, on a seven segment LED display. 

Note: assume that a positive logic output switches on a display segment.

[image: ]
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Figure Q2b

(19 marks)
3. 
a)   Design a state diagram from the following specification:

The system must remain in an idle state until the input RESET=0. When RESET=0 the system must cycle through the count sequence 1,6,5,4,8,2,1,6,5,4,8,2,… continually. At any time, if RESET = 1 the system must return to the idle state.

Note: A circuit design is NOT required.
(6 marks)
b) Using D-type flip flops, and combinational logic, design a circuit that repeatedly produces the following number sequence: 0,2,3,7,11,13,14,0,2,3,7,11,13,14,0…
(19 marks)
[bookmark: _GoBack]

4.  
a)   Simplify the following expressions using Boolean algebra:

i. 

ii. 

iii. 

(6 marks)

b) The timing waveforms for signals A and B shown in figure Q4b are applied to the circuit shown.  

i. Draw timing waveforms for the signals X and Y, given the initial value of X =1 and Y=0.

ii. The input signals are now swapped, signal A is connected to input B and signal B is connected to input A. Re-draw the timing waveforms for the signals X and Y, given the initial value of X =1 and Y=0.
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Figure Q4b

(19 marks)
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