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EECE 2313 Electronic Circuits
Question 1 [8 marks]

(a) Derive the voltage transfer function step by step for the RC-circuit shown in Flg 1(a)as standard
format.
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EECE 2313 Electronic Circuits

1(a) are R, =1.0KkQ, R, = 5.0KkQ,

(b) Assume that the circuit components of Fig.
(3 marks)

;5kﬂ C, = 5.0 pF, and C, = 15.0 pF respectively.
i Determine the -3dB corner frequency for the circuit
ii. Determine the magnitude of the transfer function at -3dB corner frequency

zu. Determine the phase of the transfer function at -3dB corner frequency
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(¢) The transfer function of an RC-circuit is represented as, (2 marks)
| T(jw) = 5.0 +j10.72
Represent the transfer function in,
‘ -P 71

i. Exponential form

ii. Polar form ‘% \m / T
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EECE 2313 Electronic Circuits

Question 2 [6 marks] )
(a) Plot the Bode magnitude and phase for the following transfer function. (4 marks)

107%(s + 30) (s + 50)

)= s (s +60)

(b) Determine the magnitude and phase from the plot at angular frequency, (2 marks)
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EECE 2313 Electronic Circuits

Question 3 [11 marks]

A common source audio amplifier is shown in Fig. 3 with the following circuit component values,
Rs; = 7.5kQ, R; = 15kQ, Rs = 1.0kQ, Ry =5k, R, = 5kQ and C¢y = 0. The MOSFET has
AC small-signal parameters, g,, = 5.0 mA/V, and ry = .

(a) Design the amplifier circuit for the lower corner frequency 20 Hz. (marks 2)
(b) Draw the small-signal equivalent circuit and determine the maximum voltage gain of the
designed amplifier in dB. (marks 3)
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EECE 2313 Electronic Circuits
(¢) A short-circuit common-emitter amplifier small-signal equivalent circuit using a simplified BIT
high-frequency model is shown in Fig. 3(c).

L Derive the high frequency short-circuit current gain expression stepwise and determine the
fp frequency. (4 marks)

ii. If the BJT small-signal parameters values are, f, = 100, T = 750Q, 15 = 100 kQ,
Cr = 10pF and C, = 2pF determine the cut-off frequency of the transistor. (2 marks)




