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Question 1

(a)(i) With the aid of suitable diagrams, describe the structure of a p-n junction silicon
diode as well as the forward and reverse biasing of the diode.
(12 marks)

(ii) Calculate the forward current of a diode for a voltage of 0.5V. Assume saturation
current of 0.01pA and a temperature of 300K. Electron charge is 1.6x107°C.
The Boltzman’s constant is 1.38x102J/K
(2 marks)

(b) Consider the following half-wave rectifier circuit diagram
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Assuming ideal conditions,

(i) Briefly explain its operation (4 marks)

(ii) Sketch a graph showing fully labelled waveforms of the instantaneous supply voltage
and the instantaneous diode current, showing clearly their peak values over one cycle.
Assume the power supply frequency is 50 Hz. _ (5 marks)

(iii) Calculate the de value of the output voltage : (2 marks)



Question 2

(a) (i) Given that o =I¢/Ig and f =I¢/Ig, show that

B=a/(1-a) (5 marks)
(ii) Given the following circuit and assuming =100 and Vgg = 0.7, determine all node
voltages and branch currents (Vg, Ig, Ic, V¢, and Iz ) (10 marks)
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(iii) Find B given that a silicon transistor has Ic = 9.9mA and Iz = 10mA (2 marks)

(b) With the aid of a suitable diagram, explain the operation of an n-channel JFET.
(8 marks)



Question 3

(a) Give three reasons for using negative feedback in Op-Amp circuits (3 marks)
(b) Explain the following terms when used in association with Op-Amps (4 marks)
(i) open loop gain
(ii) input offset voltage

(c) Consider the following circuit
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(i) What type of Op-Amp is this? (2 marks)
(ii) Given that the input voltage, Vi, is 6V, Rr = 10 k€ and R = 20 kQ, determine the
output voltage, Vout (4 marks)
(iii) Derive an expression for the closed loop gain of the above amplifier. (4 marks)

(c) Design a circuit incorporating op-amps which would produce the following output;
dx
y+3 g +2xdt

(8 marks)



Question 4
(a)(i) Differentiate between diffusion current and drift current. | (4 marks)

(ii) Briefly discuss the stages used to produce device fabrication ready wafers.
(15 marks)

(b) Complete the following table of the BJT modes of operation (3 marks)

Mode Emitter-Base junction | Common-Base junction
Cutoff
Saturation
Active

(c) Explain the term “Ceonfiguration” when used in association with transistors and give
one example (3 marks)



Question 5
(a)(i) State the difference between combinational logic and sequenﬁal logic (4 marks)

(i1)) Work out the Truth Table of the following logic circuit and state what it does (or what
it is called) (8 marks)
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(b)(i) Simplify the following Boolean function
Z = ABC + ABC + ABC (5 marks)

(ii) Design a logic circuit to implement the operation specified in the following Truth
Table
(8 marks)
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