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(a)

(b)

Q1
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Explain what is the doping process. With the help of diagrams, explain briefly the
effect of adding a Boron atom and Antimony atom to a Silicon semiconductor.

(5 marks)

A silicon diode is connected in dc series configuration as shown in Figure Ql(b).
Determinel ,Yt, V2,and Vo.

(8 marks)

An output waveform in Figure Ql(c) is produced using a clipper circuit. Design a
series clipper circuit to get the same result as shown. Use ideal diode model. Prove
the answer by showing all your calculation during positive and negative half cycle.

(7 marks)

Compare the characteristics of silicon diode, germanium diode and zener diode.
(3 marks)

A simple bridge rectifier circuit is connected to a step down transformer with the
turns ratio of No: l. The following specifications meet the circuit design requirement:

Output current L*:0.1 A
Average voltage to the load = 15 V
Forward diode voltag€, Vdiod" = 0.7 V
Mains supply = 110 V, 60 Hz

(D Draw the schematic diagram of the circuit and
turns ratio.

(iD Sketch and label the values of input voltage, Vin and output voltage, Vo of the
rectifier.

(4 marks)

(iiD Calculate the Peak Inverse Voltage, PIV of each diode in the circuit.
(2 marks)

Q2

(c)

(a)

(b)

(c) The application of zener diode as a voltage conholler is shown
Draw the voltage waveform across the system with respect to
voltage, Vi. Use silicon diode model in the analysis.

(a)

determine the transformer

(6 marks)

in Figure Q2(c).
the given input

(5 marks)

Q3 An npn fansistor with cr : 0.995 is biased in a circuit and is allowed a base current
of 25 pA. Determine the collector current, Is.

(2 marks)



BELI0203 / BEE21 13

(b) Design a common emitter stabilized bias amplifier with Unbypassed Rp for npn
transistor having the following parameters:

I6q = O.Slssat, Vcre = 0.5Vss, Icot: 8 mA, Vcc= 16 V, and P = 100.

(i) Draw the circuit and determine the values of [tc, Rs, snd Rs. State any
assumption used.

(8 marks)

(ii) Draw the AC equivalent circuit. Assume ro= @.

(2 marks)

(iiD Calculate the input impedance, Ztandoutput impedance, Zo.

(4 marks)

(iv) Calculate the voltage gain, Au and the current gain, ,A.1.

(4 marks)

a4 (a) For the amplifier circuit in Figure Q4(a) has an operating point defined by
VcW: -1.8 V and,Ieg= 5.4 mA. Assume the value of losis given as 20 pS.

(i) Sketch the AC equivalent circuit. Hence, determine the g, and 16.

(5 marks)

(ii) Calculate the input and output impedance.
(3 marks)

(iii) Find the midband voltage gain, Au : +.
v.

(2 marks)

(b) For the circuit in Figure Q4(b), the transistors are identical and very well matched
and Vnr = 0.7 V, F = 200:

(i) draw the AC equivalent for double ended operation and derive the equation
for the differential gain, Ay6.

(4 marks)
(ii) draw the AC equivalent circuit for common mode operation and derive the

equation for the common mode gain, Avcu.
(4 marks)

(iii) determine the common mode rejection ratio, CMRR in dB at Vor.
(2 marks)



Q6

Qs

Q7

(i)

(ii)
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A two stage audio voltage has been developed for use in a small portable public address
(PA) system. The circuit is given in Figure Q5 and the value of r4 = ro = @,

(i) calculate the DC bias voltages and currents for each stage (Ioq, Vcse, Isq and
Vcro).Use graphical method to find Ipq and Vcse. 

(g marks)

(ii) draw an AC equivalent circuit. Determine the input impedance, Zi and the
output impedance, Zo.

(5 marks)

(iir) determine the gain of each stage, Arr, andAr,. Hence, calculate the total

voltage gaino A*.
(5 marks)

(iv) find the resulting output voltage, Vo.
(2marks)

For the network in Figure Q6, the parameters are given as follow:

Vsr= 0.7V
fo=@

C6" = 10 pF

C6s=5pF
C6=5pF
C*o=8pF

(iiD

(iv)

Cr.=8pF

Find the mid-band frequency voltage gain, A": Vo / Vi.
(6 marks)

Determine the low cut-offfrequencies f1s, fic and fis. Hence, identiff the low cut-
off frequency of the system.

(7 marks)

Determine the high cut-offfrequencies fni and f15. Hence, identiff the high cut-off
frequency of the system.

(5 marks)

Sketch the full frequency response of the amplifier using results in part (ii) and (iii)
(the combination of low cut-offfrequency and high cut-offfrequency)

(2 marks)

(a) Using a graph given in Figure Q7(a), prove that the maximum efficiency of Class A
amplifier with a resistive load is not more than 25%o, which is not very efficient.
Comment on the output waveform of the amplifier.

(8 marks)
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(b) The circuit in Figure Q7(b) operates on a a12 V supply. The impedance ofthe
speaker is 80 Q and the output of the speaker is 8 Vpe.r..

(D Calculate its efiiciency.
(6 marks)

(iD The circuit in Figure Q7(b) will have crossover distortion in its output
waveform. Draw the output waveform to illustrate crossover distortion and
explain how this happen.

(3 marks)

(iii) Suggest how to overcome the crossover distortion. Modifr the circuit in
Figure Q7(b) so that crossover distortion could be eliminated. Draw the
modified circuit.

(3 marks)
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Er = 1ov

Fieure Ol(b)

E"=-5V

Figure Ol(c)
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