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 Q.1 [20 marks] 

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

transfer function,
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o . Find the corner frequency of the circuit if  

Cs1 = 30 µF, Cs2 = 60 µF and Rp = 60 kΩ. (8 Marks) 

 
Fig. 1(a) 

(b) Draw the Bode plot (magnitude and phase) of the following transfer function.  (8 Marks)                                
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(c) Determine the magnitude and phase of the transfer function from the plots drawn for Q1(b) 

at frequency ω = 200 radian/sec.   (4 Marks) 

 

Q.2 [20 marks] 

(a) The common source amplifier as shown in Fig. 2(a) with the following circuit component 

values Rsi = 10 kΩ, R1 = 234 kΩ, R2 = 166 kΩ, RS = 0.5 kΩ, RD = 4 kΩ, RL = 20 kΩ. The 

MOSFET has small-signal hybrid-π parameters, gm = 2 mA/V and ro = ∞.  

Design the amplifier circuit that operate at lower corner frequency, fL = 300 Hz and upper 

corner frequency, fH = 300 kHz. Determine the maximum gain of the designed amplifier in 

dB?  (10 Marks) 

 
Fig. 2(a) 
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(b) A common emitter amplifier is shown in Fig. 2 (b). It operates at very high frequencies. 

Consider the transistor parameters of the transistor are:   gm = 40 mA/V, rπ = 3 kΩ and  

ro = 100 KΩ, Cπ = 8 pF and Cµ = 2 pF.  

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

equivalent circuit diagram.  (3 marks) 

(ii)  Write the expression of Miller capacitance and find its value. (3 marks)       

(iii) Evaluate the upper 3dB frequency (fH) by considering Miller capacitance.  (2 marks) 

(iv) Evaluate the upper 3dB frequency (fH) without considering Miller capacitance. (2 marks) 

 

Fig. 2(b) 

Q.3 [20 marks] 

(a) (i)The circuit diagram of a Wildar current source is shown in Fig. 3(a). Step by step derive 

the relationship between IREF and Io by neglecting base currents.  (9 marks) 

 (ii) Design the Wildar current source to produce  Io = 20µA for  IREF = 100µA by neglecting the 

base currents. Also determine the VBE2  

     [Given that V+ = 3.3 V, V- = -3.3 V, VBE1 = 0.7 V and VA = ∞ ]  (3 marks) 

 
Fig. 3(a) 
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(b) A multitransistor current source is shown in Fig. 3(b). Design a current source such that  

IR = 10 mA and IO1 = 5 mA and IO2 = 20 mA by assuming M3, M4 and M5 are identical.   The 

transistor parameters are   2/100 VAkn  , VTN = 0.8 V and λ = 0.    (6 marks) 

 

Fig. 3(b) 

 

      (ii) Draw the small signal equivalent circuit diagram of the current source shown in  

 Fig. 3(b).  (2 marks) 

 

Q.4 [20 marks] 

(a) Define feedback system with a schematic diagram. (2 marks) 

 A negative feedback amplifier has a closed loop gain of  Af  = 100 and an open loop gain of  

A = 5×104.  (6 marks) 

(i)  Determine the feedback transfer function β.  

(ii) What should be the closed loop bandwidth if the open loop bandwidth is 5 kHz?  

  

(b) Draw the block diagram and small signal equivalent circuit diagram of a series-series ideal 

feedback amplifier. Analyze step by step the feedback amplifier to find the expression of the 

closed loop gain, Af, the input resistance, Rif and the output resistance, Rof in terms of open-

loop amplifier gain, A and feedback amplifier gain, β.  (12 marks) 
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Q.5 [20 marks] 

  

(a) A  phase-shift RC oscillator is shown in Fig. 5(a). Derive the transfer function of the feedback 

network, 
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f
 . Derive the frequency of oscillation, fo . Also find the minimum 

amplifier gain for sustained oscillations.   (16 Marks) 

 
 

                 Fig. 5(a) 

 

(b) Design the phase shift oscillator as shown in Fig. 5(a) so that the oscillation frequency is  

fo = 1 kHz.   (4 Marks) 
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USEFUL FORMULA 

 

BJT MOSFET 
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