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INSTRUCTIONS: Question 1 of section A is COMPULSORY.

Attempt ANY TWO questions from section B,

SECTION A: This section Is COMPULSORY.

1. a} (i) State commonly used display techniques. (2 marks)
(ii) Give four important criteria for choosing a display technigue. (4 marks)

b} A logic circuit in figure 1 is two-bit binary counter where B0 is the LSB,
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Fig. 1
The counter is negative-edge triggered and is initially cleared.
(i) Draw a truth table for the output BgB; for the first five clock pulses. (2 marks)
{ii) What type of counter is figure 3? (1 marks)
{1il} What is the modulus of the counter? (1 mark)
{iv) Although the input logic in simple JK flip-flop eliminates some of the timing problems
inherent in RS flip-flop, its final state still may not be determined when J=K =1.
Explain. {2 marks)

c) (i) What is a register? (1 mark)
(i) What are the basic functions of a register? (2 mark)
{iif} Name any two shift registers. (2 marks)

d) (I) Define a circuit buffer, (2 marks)
() Cite any three properties of an ideal voltage buffer. (3 marks)
(ii#) Draw a schematic diagram of a unity gain buffer omplifier. (2 marks)

e] (i) Define a voitage compaorator. (2 mark)
{ii) Draw a schematic diagram of a voltage comparator with a fixed voltage divider reference
source and give an equation that relates Vo, to V.. (4 marks)



SECTION B: Answer ANY TWO questions.

Each question carries twenty (20) marks.
2. a) Define a Schmitt trigger and give its symbol. (4 marks)
b) There are many ways of implementing Schmitt trigger. Draw one that uses a non-inverting
op-amp and explain how it works. (13 marks)
(W) The diagram in figure 2 shows a signal into a Schmitt trigger. Draw the corresponding
signal from the output of the trigger {i.e Vo). (3 marks)
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Fig. 2

3. a} (i) What Is a pulse width cf a monostable? (1 mark)
(1} Cite components that are used to control pulse width. (2 marks)
rm ulse width? (2 mar!

b) Define an astable multivibrotor. {1 mark)

c) (i) Explain what is meant by the deloy mode operation of a 555 timer. (1 mark)
(i} 1) Find the pulse width of for a 555 timer in a monostable operation if R, = 9100 and
C=0.1pF. (4 marks)
1) i Ve = 5V, find the threshold (Vi) and trigger (Vi) voltages. [3 marks)
1ll) Given the input waveform in figure 3, draw to scale the output veltage waveform and the
voltage across the timing capacitor. (Indicate the Viiyves, Vig and output pulse width)
(6 marks)

Input voltage U |_[ Ve = 5V
Fig. 3
4. a) The diagram in figure 4 shows an electronic circuit.
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Fig. 4
(i} Name the circuit. (1 mark)
(i) Draw the Truth table of the circuit and state what each output describes. (4 marks)
(iii) Explain the limitation of this circuit. (5 marks)




{iv) On its own, where is this clrcult applied in life?
Draw a schematlc dlagram of this application. |5 marks)

b] {i} Define a flip-fioe. [1 mark]
(i} 1s & fip-flop a combingtional logic and o sequential logic? [1 marks]
[ili] Explain the difference batween the logics in (i) above  [3 marks]

5. a) (if Draw 2 schematic diagram of an asynchronous 3-bit O-fype counter wired in a

ioggling mode, {6 marks)
[ii] Wity is it called aspachronous? (2 marks) .
fiii} [iii} Determineg the output wave 0, for the counter In {1} above wsing the waveformsin

figure 5. O is inftially LOW. [4 marks)
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Fig.5

b] (i} Cite two advantages that a spachronows counter has over asynchronous

counter. (2 marks)
[ii] Drranw @ BCD version of the counter n {a) above. (& marks)
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