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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 
)(
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o=   and find the time constants and the  corner frequencies.  

 (10 marks) 

 

 

 

 

 

 

 

Fig. 1(a) 

 

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

𝑇(𝑠) =
106(100+𝑠)

𝑠(𝑠+1000)(𝑠+500)
   

 

and find the magnitude in dB and phase angle at angular frequency ω = 300 rad/s and  

ω = 800 rad/s. 

 

 

Q.2 [20 marks] 

(a) Design a voltage amplifier as shown in Fig. 2 such that the magnitude of the voltage gain, 

vo/vs is 3.0 and the amplifier can be operated within 20 Hz to 20 kHz assume that the 

transistor has small-signal hybrid-π parameters, rπ = 3 kΩ, gm = 40mA/V, ro = ∞ and 

negligible device capacitances.   

 

 
Fig. 2(a) 
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(b) A common drain amplifier is shown in Fig.2 (b) that operates at very high frequencies. The 

transistor parameters are:   gm = 0.2 mA/V and ro = 300 KΩ, Cgd = 2 pF and cutoff frequency, 

fT = 100 kHz. [Given that Rsi = 2 kΩ, R1 = 32 kΩ, R1 = 18 kΩ, RD = 4 kΩ, Rs = 2 kΩ, CC = 

10 µF and CS = 100 µF] 

 

Fig. 2(b) 

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

equivalent circuit diagram.  (2 marks) 

(ii)  Write the expression of Miller capacitance and find its value. (2 marks)       

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

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

(v) What is effect of miller capacitance and how do you consider bandwidth of the amplifier? 

 (2 marks) 

Q.3 [20 marks] 

(a) Design a Wilder current source in Fig. 3(a) to give an output current of 𝐼0 = 12 𝜇𝐴 and 

 𝐼𝑅 = 1.5 𝑚𝐴 . The transistor parameters are 𝑉𝐵𝐸1 = 0.7 𝑉, 𝑉𝑇 = 26 𝑚𝑉,  𝑉𝐴1 = 𝑉𝐴2 =
85 𝑉 and 𝛽1 = 𝛽2 = 75. Also, calculate the output resistance 𝑅0.  (6 marks) 

 

 
Fig. 3(a) 
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(b) Design a MOSFET current source to give three different output current as shown in Fig. 3(b) 

with a reference current 𝐼𝑅 = 15 𝑚𝐴. Assume that the channel constant 𝐾𝑥 and the threshold 

voltage 𝑉𝑡 are identical for all MOSFETs, also, consider that 𝜆 = 0.    (8 marks) 

  

 
Fig. 3(b) 

 

(c) What are the conditions for sustaining oscillation of an oscillator? Draw the schematic and 

design an Op-amp based variable frequency Wien-Bridge oscillator for generating 

frequencies range from 10 kHz to 15 kHz.   (6 marks) 

 

Q.4 [20 marks] 

(a) Explain why there are only four types of topologies in feedback amplification systems.  

 (4 marks) 

(b) The feedback voltage 𝑣𝑓𝑏 and error voltage 𝑣𝜀 of a feedback amplifier are 5mV and 100µV 

respectively, determine the gain of the feedback amplifier. Assume that the open loop gain of 

the amplifier is 2500.  (4 marks) 

 

(c) The change of gain is 30% of a voltage amplifier without feedback. Draw the schematic and 

design a feedback amplifier to determine the feedback factor 𝛽𝑣 so that the change of gain 

would be reduced to 10%. Assume that the open-loop gain of the amplifier is 60dB.             

 (6 marks) 

(d) The input resistance of a feedback current amplifier is  𝑅𝑖𝑓 = 750Ω. Determine the output 

resistance 𝑅0𝑓, bandwidth 𝑓𝐵𝑊𝑓 and current gain 𝐴𝑖𝑓 with feedback. Assume that the input 

resistance, output resistance, bandwidth and current gain without feedback of the amplifier 

are, 𝑅𝑖 = 5𝑘Ω, 𝑅0 = 10𝑘Ω, 𝑓𝐵𝑊 = 55𝑘𝐻𝑧 and 𝐴𝑖 = 3500 respectively.            (6 marks) 
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USEFUL FORMULA 

 

BJT MOSFET 
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