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Q.1 [20 marks]

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

voltage transfer function T(S)zv"—(s) and find the time constant and the corner
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Fig. 1(a)

frequency. (10 marks)

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

H(S):loé(s+100)

Q.2 [20 marks]

(a) The MOSFET circuit is shown in Fig. 2(a), the transistor parameters are
gm = 0.65 mA/V and 1o = 100 kQ. Draw the small signal equivalent circuit for the
midband frequency range and find

(1) the small signal voltage gain, 4, = Yo ,
v,

1

(i1) the lower corner frequency,
(ii1) the equivalent output resistance R, seen at the output terminals.

Given that R1= 180 kQ, R>=330 kQ, Rs= 1.0 kQ, Rp = 10 KQ and Cc= 10pF.

(8 marks)
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(b) The transistor circuit is shown in Fig. 2(b), the transistor has small-signal hybrid-nt

parameters, r= = 3 kQ, gm = 40mA/V and ro =  .The circuit parameters are:
Rsi = 0.1 kQ, R1 = 60 kQ, R> = 30 kQ, Re = 0.4 kQ, Rc = 10 kQ, R = 10 kQ,
Cc— o and Cr= 10 pF. Find the followings: (12 marks)

v
(iv) the small signal midband voltage gain, 4, = 70 ,

i

0,

(v) the midband current gain, 4; =

(vi) the higher corner frequency (3 dB frequency) due to Cr.
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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

I
4= I_C . Then find the beta frequency fs and cutoff frequency fr and find the relation
b
between gain and bandwidth. (8 marks)
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(b) The common emitter amplifier is shown in Fig. 3(b) and operated at high frequencies.
The transistor parameters are: 1z = 4 kQ, gm=40 mA/V and 1o = o, Cx = 35 pF, and
Cu=4pF. (12 marks)

(i) Draw the simplified high-frequency small signal equivalent circuit diagram.

(i1) Find the Miller capacitance.

(ii1) Determine the upper 3dB frequency ( f,,) considering Miller capacitance and
without considering Miller capacitance.

R, =33 kszg

Cep=1uF

Rg=2kQ

Ry=22 k;‘:é

<

R, =
S5k

Fig. 3(b)
Q.4 [20 marks]

(a) The circuit diagram of a Wildar current source is shown in Fig. 4(a). Design the
circuit such that Io = SpA and Irer = 50pA neglecting base current. Also determine
VaE2. [Given that VI=5V, V- =-5V, Vee1 =0.7 Vand Va = ] (10 marks)
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(b) Design a MOSFET current source as shown in Fig. 4 (b) such that Irer = 0.5mA and
I = 1mA, and Vbssayy = 0.4 V. The bias voltage V* = +5 V. The transistors are

available with parameters k/ = 40u4/V?, Vin=0.4 V and A = 0. (10 marks)
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Fig. 4(b)

Q.5 [20 marks]

(a) In a feedback amplifier, the open-loop low-frequency gain is Ao = 10° and the
open-loop 3 dB frequency is 8 Hz. If the bandwidth of closed-loop system is 250
kHz, what is the maximum allowable value of the closed-loop low-frequency
gain? (5 marks)

(b) The ideal feedback amplifier topology is shown Fig. 5(b). Identify the type of
feedback and derive step by step the closed loop current gain, A, the input

resistance, Rjr and output resistance Roy. (10 marks)
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(b) The OP-amp feedback amplifier is shown Fig. 5(¢). Identify the type of feedback
and find the feedback factor, . (5 marks)

USEFUL FORMULA
BJT MOSFET
1.
= Lo ,(1 +V£J 1, =3k, (V%)(VGS —V )2 (14 AV )
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