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Electronic Circuits Matric No: EECE 2313

Q.1 [20 marks]

(a) An RC-circuit circuit as shown in Fig. 1(a), derive the expression (step by step) for the
voltage transfer function T (s) = v,(s)/v;(s). Find the corner frequencies of the circuit

ifRs=4:.5 kQ, Ry, = 1.5 kQ, C; =80 pF and C> =20 pF. (6+2 marks)
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(b) Draw the Bode plots (magnitude and phase) of the following transfer function.

(8 marks)
1075s(s + 250)

T(s) =

(s +150)(s + 400)

Determine the magnitude and phase at s = 550 rad/Sec, using the solution from the graph of
the question QL.(b). (4 marks)
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Q.2 [20 marks]

A common emitter amplifier circuit as shown in Fig. 2, with the following circuit
component values are, Rs = 1.5 kQ, R = 55 kQ, R2=15kQ, Rg = 1.5 kQ, Rc= 5 kQ and
R1=10 kQ. The transistor has a small-signal parameters, f#= 120, 7z = 1.5 kQ and 7, =
Assume that, Cc; is infinity.

RS= 7 oYy
1.5kQ l
RL = CL-
+ 10kQ
Vi :[
i. Draw the small-signal equivalent circuit (3 marks)
ii. Evaluate the midband voltage gain, 4,, = % in dB scale. (6 marks)

iii. Design the circuit so that the -3dB lower corner frequency, f; = 200Hz. (7 marks)
iv. If, C;, = 10 nF determine the -3dB upper corner frequency, fy. (4 marks)
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(Space for answer to the question Q.2)
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Q.3 [10 marks]
(a) Draw the detail high-frequency model of a MOSFET and mention the name of each
parameter. T (2 marks)
(b) A short-circuit MOSFET current amplifier as shown in Fig. 3(b).
i) Determine step by step the unity gain bandwidth or fr of the MOSTET. (6 marks)
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ii) Calculate the bandwidth of the amplifier for current gain equal 15. Assume that, the

15mA

MOSFET parameter are, gm = —,—» Cys = 12pF and Cyq = 5pF (2 marks)
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