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2. (0.5+0.5+ 1= 2 points) Write the largest possible positive integer with two's complement representation: 

(a)in  8- bits.  (b) in 4 bits    (c) in n-bits.

Answer:
[image: image3.png]8 bit 2's complement: 1 bit for sign, 7 bits for value
Maximurm value = 01111111 = 127 =27 - 1

4bit 2's complement: 1 bit for sign, 3 bits for value
Maimurm value = 0111 =7 =23 - 1

nbit 2's complement: 1 bit for sign, n-1 bits for value
Maximurn value = 2071 - |




3. (4x1 = 4 points) Describe the behaviour of the following sequential circuit by writing

(a) Exicitation equations. (b) Transition equations:© Transition table and (d) State diagram.
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Answer: (a) Exicitation equations: J1 = X,           K1= Q2*         J2 = X,          K2= Q1
(b) Transition equations:

    Q1+=   J1Q1* + K1*Q1 =  XQ1* + Q2Q1   

    Q2+=   J2Q2* + K2*Q2 =  XQ2* + Q1*Q2    

© Transition table:

	X
	Q1
	Q2
	Q1+=XQ1*+Q2Q1
	Q2+=XQ2*+Q1*Q2

	0
	0
	0
	            0
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	0
	0
	1
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(d) State diagram

0 1 

                                           1           0            0,1

                       0

                                                  1     

4.(2x1=2 points)  Consider the circuit below and the associated timing diagram. Keep in mind that the D flip-flop is triggered on the falling

clock edge.

a) Complete the timing diagram for the Q output of the flip-flop.

b) Complete the timing diagram for the Out output of the circuit.

               _____

        +----o< not |------+        

        |      -----       |

        | _______________  |

        | |             |  |          |---\

        +-| D         Q |--+----------|and |---------- OUT

          |             |             |    |

IN -----+-| C           |    ---------|__ /

        | |             |    |

        | ---------------    |

        |____________________|

TIMING DIAGRAM

    1       |--|     |--|     |--|     |--|     |--|     |--|     |--|     

IN  0  _____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____

    1       

Q   0  _____

     1      

OUT  0  ___

Answer: TIMING DIAGRAM

    1       |--|     |--|     |--|     |--|     |--|     |--|     |--|     

IN  0  _____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____

    1          |--------|        |--------|        |--------|        |-----

Q   0  ________|        | _______|        | _______|        |________|     

     1                |--|             |--|              |--|     

OUT  0  ______________|  |_____________|  |______________|  |______________

5. [image: image5.png]() Which of the follow is the correct graphic notation for a positive-cdge-triggered D flip-flop?
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2.(1 point) Assuming we had a finite state machine that had 5

states, many bits would we need to encode these states?

Answer:  a) 1    b) 2     c) 3     d) 4    e) none of these

3.(1+1=2 points)(a)

[image: image8.png]() Which of the follow is the correct graphic notation for a positive-cdge-triggered D flip-flop?
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(b). What is a flip-flop?.
(Ans) A flip-flop is a sequential circuit that stores one bit. There are different types of flip-flops characterized by the way the state of the memory elements changes in response to inputs.
4
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(a) (3x0.5=1.5 points)

Derive the J-K flip flop input equations for all three J-K flip flops. 

Answer: 

[image: image10.png]



(b) (1.5 points) Write the state transition table.

© (1 point) If the current state Q1(t)Q2(t)Q3(t) = 000. What will be the next state? 
Answer: Q1(t+1)Q2(t+1)Q3(t+1) = 100 

5. (1+1=2 points) Consider the circuit below and the associated timing diagram. Keep in mind that the D flip-flop is triggered on the falling

clock edge.

a) Complete the timing diagram for the Q output of the flip-flop.

b) Complete the timing diagram for the Out output of the circuit.

               _____

        +----o< not |------+        

        |      -----       |

        | _______________  |

        | |             |  |          |---\

        +-| D         Q |--+----------|and |---------- OUT

          |             |             |    |

IN -----+-| C           |    ---------|__ /

        | |             |    |

        | ---------------    |

        |____________________|

TIMING DIAGRAM

    1       |--|     |--|     |--|     |--|     |--|     |--|     |--|     

IN  0  _____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____

    1       

Q   0  _____

     1      

OUT  0  ___

Answer: TIMING DIAGRAM

    1       |--|     |--|     |--|     |--|     |--|     |--|     |--|     

IN  0  _____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____|  |_____

    1          |--------|        |--------|        |--------|        |-----

Q   0  ________|        | _______|        | _______|        |________|     

     1                |--|             |--|              |--|     

OUT  0  ______________|  |_____________|  |______________|  |______________
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