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Q.1 [20 marks]
(a) The MOSFET circuit is shown in Fig. 1, the transistor parameters are
Kn = 0.5 mA/V2, Vin= 0.8V and A = 0. Find Vas, Ip, and Vps. Also calculate the

small-signal hybrid-rm parameters gm and ro. (10 marks)
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Fig. 1(a)

(b) The BJT amplifier circuit is shown in Fig. 1(b), the transistor parameters are
=100 and Va=100. (i) Determine Icq and Vceq (ii) find the small-signal hybrid-n
parameters rr, gm and ro. (10 marks)
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Fig. 1(b)
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Q.2 [20 marks]
Draw the small signal equivalent circuit diagram of the MOSFET amplifier which
is shown in Fig. 2 and find followings; (20 marks)

(i) the input resistance Ri,

(ii) the voltage gain A = Yo and
VS
(iii) the output resistance Ro of the amplifier at midband frequencies . The transistor
parameters are gm=0.65 mA/V and 1o = 100 kQ.
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Fig. 2

Q.3 [20 marks]
(a) Draw the Bode plot (magnitude and phase) of the following transfer function.

H(s) = 10°s(s +10)
(s +100)(s +1000)

(8 marks)

(b) The common emitter transistor amplifier is shown in Fig. 3(b) and the transistor
has small signal hybrid-n parameters, rz = 2.5 kQ, gm=40mA/V and ro =c0.

(i) Determine the value of Cc such that the lower 3dB/corner frequency is 15Hz.

(ii) Find the maximum current gain |A1| ;s IndB, where A = |—° (12 marks)
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Q.4 [20 marks]
(a) A BJT is biased at Ic = 0.15 mA, and has parameters o = 150, Cx = 0.8pF and
Cu = 0.12pF. Determine beta cutoff frequency fp and cutoff frequency fr.
(5 marks)

(b) The common emitter amplifier is shown in Fig. 4(b) which is operated at high
frequencies. The transistor parameters are: 1z = 3 kQ, gm=40 mA/V and 1o = oo,
Cr =25 pF, and C,=2 pF. (15 marks)

R, =20 k!!g
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R¢=1kQ

Rg = %
L 20kQ <

Fig. 4(b)

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

(i1)) Draw the Miller equivalent circuit diagram.

(ii1) Find the Miller capacitance.

(iv) Find the upper 3 dB/corner frequency ( f,, ) without Miller capacitance,

(v) Find the upper 3 dB/corner frequency ( f,, ) with Miller capacitance,
(vi) Find the upper 3 dB/corner frequency ( f,, ) with load capacitance, CL and
(vii) Find the midband voltage gain.

Q.5 [20 marks]
(a) State 5 advantages and 2 disadvantages of a negative feedback amplifier.
(5 marks)

(b) The open-loop low-frequency voltage gain of an amplifier is Av = 5 x 10* and the
open-loop 3 dB frequency is fu = 10Hz. If the closed-loop gain is Avi= 25, what is
the closed- loop bandwidth? (5 marks)



Electronic Circuits ECE 2133

(c) A series-series feedback amplifier topology is shown Fig. 5(c). Draw the ideal
equivalent circuit diagram and find the closed loop transconductance gain, Agi, the
input resistance, Rif and output resistance Rof.

(10 marks)
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USEFUL FORMULA
BJT MOSFET
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