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EECE 2313 Electronic Circuits

Question 1 [20 marks]

(a) Derive the transfer function step by step for the RC-circuit shown in Fig. 1 (a) the following
standard format:
1+s14

1+ s7,

T(s)=k

where, 7, and 7, are the two different time constants, and k is a frequency independent
constant. (7 marks)

Fig. 1(a)

(b) Determine the —3 dB lower corner, upper frequencies and bandwidth of the circuit as shown
in Fig. 1(b). The circuit components are R; = 2.5k, R, = 4.0 k(},C; = 150 pF and

C, = 80 nF respectively. (3 marks)
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(c) Plot the Bode magnitude and phase for the following transfer function and determine the
magnitude and phase at angular frequency 80 rad/sec. (6+4 marks)

1.25 X 1073s(s + 50)
(s +20)(s+90)

T(s) =



EECE 2313 Electronic Circuits

Question 2 [20 marks]

(a) The common emitter amplifier is shown in Fig. 2(a) with the following circuit component
values Rg = 5kQ, Cry = 0.1 uF, R; = 180 kQ, R, = 85k, Ry = 0.5kQ, R, = 3 kQ, and
R, =10kQ . The BJT has AC small-signal hybrid-n parameters, g,, = 50 mA/V ,
1, = 1.5 kQ) and ry = oo. (14 marks)

i. Find the lower corner frequency due to Cc;.

ii. Design the amplifier circuit by considering the lower corner frequency is same due to
Cc1 and upper corner frequency, fy = 300 kHz.

iii. What is the bandwidth of the amplifier?
iv. Determine the maximum gain of the designed amplifier in dB.

v. What is the amplifier gain if Rg is bypassed by a large capacitance?

oV,

TFig. 2(a)

(b) The common source amplifier is shown in Fig. 2(b). Assume that the MOSFET has
small-signal high frequency parameters, g, = 2mA/V, 1, = 25k, Cys = 20 pF and
C4s = 12 pF. Draw the Miller equivalent circuit and determine the Miller capacitance, Cy,.

(6 marks)
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Question 3 [20 marks]

(a) Derive the expression for output current relation systematically of the BJT current source as

shown in Fig. 3(a). Assume that all the transistors are identical. (6 marks)
o +10V
I
I l lea=1o
I l R) |
0; K
le l
l I!:'.‘
Q — 1))
1 IBl IBZ 1
VéEl VEEZ
' . \
l —-10V
Fig. 3(a)

(b) Draw the small-signal equivalent circuit for the current source as shown in Fig. 3(a).
(2 marks)

(¢) Design the circuit by determining the value of R; and output resistance R, for the current
source as shown in Fig. 3(a). Assume that the transistors has the parameters, f = 35,
VBEl = VBE2 = VBE3 = VBE(OH) = 0.7 V, VA =85 V, and IO = ICZ =15 uA (6 markS)

(d) Design the circuit to determine the (W /L) ratio for the MOSFET current source as shown in
Fig. 3(d). Assume that all MOSFET are identical and Irgr = 1.2 mA. The MOSFET has the
parameters k;, = 125 pA/V?, Vpy = 1.2Vand 1 = 0. (6 marks)
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Question 4 [20 marks]

(a) The feedback current ifj, and error current i, of a feedback amplifier are 0.5 mA and 85 pA

respectively. Determine the gain of the feedback amplifier. Assume that the open-loop gain
of the amplifier is 2.5 x 10* Q. (5 marks)

(b) The change of gain is 55% of a voltage amplifier without feedback. Design a feedback
amplifier to determine the feedback factor £5,, so that the change of gain would be reduced to
5%. Assume that the open-loop gain of the amplifier is 60 dB. (5 marks)

(¢) The bandwidth of a voltage amplifier is extended 175 times after feedback. Determine the
input and output resistances R;r, Ry and voltage gain A, after feedback. Assume that the

input resistance, output resistance and voltage gain without feedback of the amplifier
are, R; = 10 kQ, Ry = 5kQ, A, = 1500 respectively and bandwidth of the amplifier without
feedback is 5 kHz . (5 marks)

(d) Draw the schematic and design an Op-amp based phase-shift oscillator for generating
frequency of 5.0 kHz. (5 marks)

END OF QUESTIONS



