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INSTRUCTIONS TO CANDIDATES: This paper has TWO (2) pages and FOUR (4) questions.  Answer THREE (3) of the FOUR (4) questions on the paper.
1. (a)  Using the decode-and-clear design method obtain the logic diagram

       for a 4-bit ripple counter that counts 0 – 13 (use J-K flip-flops)

[5]

(b) Draw a timing diagram for counter in (a) and clearly show

on your diagram how time delays affect the counting sequence

 when changing for binary 0111 to binary 1000 at high speed
 (assume negative-edge triggering on the flip-flops).


[5]
     
(c)  Divide 01110101 by 1001, using the shift  and subtract method 
[4]
            (d)  Show the cycle states of a 4-bit switch-tail ring counter and explain

       why a correction circuit in needed in these counters.


[6]

2.  (a)  Investigate the transition table below and determine all race

[7]
       conditions and whether they are critical or noncritical. Determine

       whether there are any cycles.
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           (b) Consider the reduced flow table below and draw a transition diagram.
[7]
     Three state variables are needed for a race-free binary state assignment
     therefore obtain the expanded flow table  using the multiple-row
                 method.
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           (c) Derive the transition table and the output map for the circuit below
[6]
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3.   Design a negative-edge-triggered T flip-flop. The circuit has two inputs,

      T (toggle) and C (clock), and one output, Q. The output state is

      complemented if T=1 and C changes from 1 to 0.
      Otherwise, under any other input condition, the output Q remains unchanged.

(a) Derive the primitive flow table.





[6]

(b) Reduce the flow table by merging the rows



[6]

(c) Make a race-free state assignment




[2]

(d) Obtain the transition table and the output map



[2]

(e) Obtain the logic diagram, using SR latches.



[4]
4.     (a)  Explain, with the aid of a diagram, the operation of an A/D converter

       that uses the Flash principle.





[6]

        (b)  Explain, with the aid of a diagram, the operation of a D/A converter
               that uses the R/2R ladder principle.





[6]

(c)  Explain the term “resolution” as it relates to A/D converters.

[2]

(d) Explain the term “sample rate” as it relates to A/D converters.

[2]
(e) Show a timing diagram for the  two basic control signals associated

 with an A/D converter






[4]
END OF PAPER







