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Question 1

a) For the circuit shown in Figure 1.A,
(DI p= 120, Vo = 0.67V, V¢ = Vi =12V determine the following g, 1o, Vg
(ii) Draw the small signal equivalent circuit suitable for use at all possible frequencies.

(iii)Draw the small signal equivalent circuit at mid-band frequencies.

[ 19 marks ]

b) In the circuit shown in Figure 1. B, Q, and Q, are identical transistors having ry, = 20KQ
and g, = 0.2 siemens.
(1) Which amplifier type does this circuit approximate?

(ii) determine the input and output impedance and the transfer ratio

[ 12 marks ]

¢) For the oscillator circuit shown in Figure 1.C derive the expression for the return ratio T in

terms of A, [ 9 marks ]
vee—— 12V
Re
RB 2kohm
465kohm
c2
|- u1
c1 11
Q1 10uF ren Vo
—I 2N2222A —
1uF RL 3
§1kohm ran
OPAMP_3T_VIRTUAL
V1 Re L1
@ 1V 1000Hz 0Deg § 13.20hm| @3 — 2228
= — 3.3uF _L C4 A Cs
VEE -12v I h
Figure 1. A Figure1.C
v e a3
5 l_| JFET_N_VIRTUAL .__, JFET_N_VIRTUAL
. -
™ ™
R2 + R3
R1
Skoh
1Mohm § onm Vt.g
Figure 1. B

Page 2 of 6



Question 2
All diodes in Figure 2 are identical with V, = 0.5 V and the transistor Q1 has a p = 100 and

Vgeq = 0.63V when forward biassed..

a) Find V, for possible combinations of the inputs. [10 marks ]
b) Draw a truth table [ 3 marks ]
c) What type of gate is this and write the equation for V. [ 2 marks ]
d)In designing ICs it is possible for the design to consist of exclusively MOSFETs and no
other components. This is not possible with BITs Why? [ S marks ]
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Figure 2
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Question 3

Design a single stage common emitter amplifier with self bias and a single 12 volts dc supply,
biassing the base through a resistor R,. The amplifier’s voltage gain at mid band frequencies
should be -126.4, when connected to a source with internal impedance of a load resistor.

The input impedance seen by the source should be equal to 4.5KQ and the output impedance
seen by the load should be equal to 1.145KQ . The impedance of the source is 100Q. A BC
107 transistor biassed at Vg, = Svolts and I, = 5.128 mA with = 120 should be used. The
other parameters for this transistor are g, = 0.2051 siemens, r,=5 KQ and r, = 25KQ.

[Hint: find values of Ry, R, R;, and R¢] [ 20 marks ]
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Question 4

a) Derive the expression for the output voltage V_ in terms of voltages (%, y, z) and the

resistors as shown in Figure 4. [ 8 marks ]
b) Explain how the circuit in Figure 4 works? [ 6 marks ]
c)What would be the theoretical range for the input voltages (x, y, z ) and the output, and
what would limit the values of the input voltages? [ 6marks ]
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Question 5

For the poWer amplifier shown in figure 5 calculate

(a) the power dissipated by the circuit when V; is zero. [ 5 marks ]
(b) the maximum and minimum collector current [ 11 marks ]
(c) the power available at the output Vo [ 4 marks ]

Note: B =16, Vge = 0.7 and V, = 2sin( ot)
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Figure 5
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