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Electronic Circuits Matric No:

Q.1 [20 marks]

ECE 2133

(a) Consider the circuit shown in Fig. 1(a), derive the expression (step by step) for the

voltage transfer function T'(s)="° (s)

v, (s)
corner frequency.
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and find the time constant and the

(8 marks)
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(b) Draw the Bode plot (magnitude and phase) of the following transfer function.
(12 marks)

T(s) = 10°s(s +100)
(s +10)(s +1000)
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Q.2 [20 marks]
(a) Draw the small signal equivalent circuit diagram of the circuit shown in Fig. 2(a)
and find the followings: (10 marks)

(1) the input resistance R;

(ii) the midband voltage gain 4, =Yo of the amplifier, and
vS

(iii) the lower corner frequency due to Ce.

Given that R; = 0.5 kQ, R; = 330 kQ, R, = 85 kQ, Rc= 4 kQ, Rg = 1.5 kQ,
Cc=1 pF. The transistor has small-signal hybrid-n parameters, 1, = 3 kQ, gn=
40mA/V and r, = .
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(b) Draw the small signal equivalent circuit diagram of the circuit shown in Fig. 2(b)
and find the followings: (10 ‘marks)

(i) the midband voltage gain 4, = Yo ,
V.

I

(i) the output resistance R, of the amplifier, and
(iii) the corner frequency due to Cp = 4 pF assumed that C¢c — .

Given that Rg= 2 kQ, R; = 180 kQ, R,= 330 kQ, R;= 1.0 kQ, Ry = 10 KQ. The
transistor parameters are gn,=0.65 mA/V and r,= 100 kQ.

Voo
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Q.3 [20 marks]

(a) Draw the simplified high frequency small-signal equivalent circuit diagram of the
ac circuit shown in Fig. 3(a) and derive step by step short circuit current gain
A; = I/I;. Then find the beta frequency fz and cutoff frequency fr and find the
relation between gain and bandwidth. (10 marks)

B
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(b) The common emitter amplifier is shown in Fig. 3(b) and operated at high
frequencies. Draw the simplified high-frequency small signal equivalent circuit
diagram and ' :

(i) find the Miller capacitance, and

(ii) determine the upper 3dB frequency ( f,) considering Miller capacitance and
without considering Miller capacitance. (10 marks)

The circuit parameters are:

R=0.1kQ, R;= 40kQ, Ry= 6.8 kQ, Rp = 1.2
kQ, Re=5kQ, Ry =10 kQ, Cc=oopF and
Cr=ow pF V=5V, V" =5V,

The transistor parameters are :

rr = 3 kQ, gn= 40 mA/V and r, = 100 kQ,
Cr=25pF,and C,=2 pF







