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Instructions: Answer THREE questions

(a) Draw a simple model for the real diode. [1 mark]

(b) What is the purpose of the circuit in Fig. 1? [2 marks]

(¢) For a sinusoidal input waveform V¢ with a peak-to-peak voltage of 5 V, sketch the output waveform
V,, if the characteristic curve of the real diode is as shown in Fig. 2. [4 marks]

(d) Describe the effect on V,, of placing a capacitor C in parallel with the load, i.e. between points A
and B in the circuit. [4 marks]

(e) Give an expression for the percentage ripple on the output signal V, when the capacitor is included
in the circuit. [4 marks]

(f) Calculate the percentage ripple if the circuit parameters are as follows: the period of the input
sinusoidal waveform is 16.7 ms, the input peak-to-peak voltage is 5 V, the load resistance is 100 €2,
and the capacitor value is 1000 pF. What would happen if C were increased? [5 marks]
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Write a short description for any three of the following types of diode. [3 x 3 marks]
®  Schottky diode

Varactor diode

LED

Flyback diode

Photo diode

A Zener diode circuit for voltage regulation is given in Fig. 3.

i) Sketch the i, vs. v, characteristic for a Zener diode showing the various regions of
operation. [2 marks]

(ii) In which region does the Zener diode operate for the voltage regulator application shown?
[1 mark]

(iii) For varying source voltage and load current, analyse the circuit in Fig. 3 to determine the

proper range of values for R, that will allow the diode to maintain a constant output voltage
(by keeping the Zener current between its minimum and maximum values). [6 marks)]

(iv) Define percentage regulation for the Zener diode voltage regulator. [2 marks]
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What is meant by the term “common emitter”? [1 mark]

Perform a DC analysis of the base biasing section of the common emitter amplifier as shown in Fig.
4, and hence derive formule for the position of the DC operating point. [8 marks]

Calculate the DC operating point for this common emitter amplifier circuit with the component
values given in Table 1. [6 marks]

Find the value of I, i.e. the 15 characteristic on which the DC operating point lies. [2 marks]

What is the equation of the DC load line for this common emitter amplifier circuit? [3 marks]

Vee =30V Ry =2.2kQ
Ry = 33kQ Rc = 10 kQ
Ry, = 4.7kQ BITB =75
Table 1
Vee
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