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Q1) Design a synchronous counter by means of T flip-flops and any necessary logic gates to count
the sequence (0, 1, 2, 4, 5, 6). Assuming the counter has the property of self-starting, self-

stopping and self-correcting to the initial state. -
(5 marks)

Q2) For a special X-Y Flip Flop of the following characteristic table; X and Y are inputs and Q, is
the present state.

X Y | Qu|Quu 1. Derive the excitation table of this flip flop.

0 0 0 | 2. Design a synchronous counter which counts the repeated

0 0 1 | sequence: {0, 1, 3}; using X-Y flip flops.

0 1 0 |

0 1 1 0

1 0 0 0

1 0 1 |

1 1 0 0

1 1 1 0 (5 marks)

Q3) Answer (A) or (B):
(A) Design a BCD ripple counter using J-K flip-flops of asynchronous clear and pre-set and
any necessary logic gates.
(B) Explain briefly the main differences between synchronous and asynchronous counters.
Give an example for each type.
(5 marks)
















