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QUESTION 1  (20 marks) 

   

(a) Define transfer function of an amplifier.  Find the transfer function of the circuit shown in Fig. 

1(a) and its the corner frequency. What should be the maximum gain of the circuit? (10 marks) 

 

Fig. 1(a) 

 

 (b) Draw the frequency response curves, magnitude and phase of the following transfer function by 

applying Bode plot.  (10 marks)                    
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QUESTION 2  (20 marks) 

Draw the small signal equivalent circuit diagram of circuit shown in Fig. 2 which is operating in 

the midband region of frequencies. The circuit parameters are: R1 = 60 kΩ, R2 = 40 kΩ, RE = 0.4 

kΩ, RL = 10 kΩ, CC1 = 10µF, CC2 = ∞ and CL = 10pF. The transistor has small-signal hybrid-π 

parameters, rπ = 3 kΩ, gm = 40mA/V and ro = 100 kΩ.  

Analyze the circuit by finding the followings:  

 

(i)  The input resistance, Ri.  (2 marks) 

(ii) The output resistance, oR .  (5 marks) 

(iii) The small signal midband current gain, . (5 marks) 

(v)  The upper corner frequency due to CC1 = 10 µF.  (3 marks) 

 (v)  The upper corner frequency due to CL = 10 pF.  (3 marks) 

 (vii) The bandwidth of the amplifier.  (2 marks) 
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Fig. 2 

QUESTION 3  (20 marks) 

  

a) Draw a small signal high frequency equivalent circuit diagram of a short circuited MOSFET 

amplifier shown in Fig. 3(a). Analyze the circuit step by step and find the short circuit current 

gain, 
i

o
i i

i
A    of the amplifier. What should be the unity gain frequency, Tf  of the amplifier? 

 (10 marks) 

 

Fig. 3 (a) 

 

b) A common emitter amplifier is shown in Fig. 3 (b) that operates at high frequencies. The circuit 

parameters are: Rs = 2 kΩ, R1 = 33 kΩ, R2 = 22 kΩ, RE = 4 kΩ, RC = 4 kΩ  

RL = 5 kΩ, CC1 = 1µF, CE = 10µF and CL = 10pF. The transistor parameters are:   gm = 40 mA/V 

rπ = 3 kΩ and ro = 100 KΩ, Cπ = 10 pF and Cµ = 3 pF.  
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(i)  Draw the simplified high-frequency small signal equivalent circuit diagram.  (2 marks) 

 

(ii)  Evaluate the value of Millar capacitance. (4 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) 

 

 

Fig. 3(b) 

 

QUESTION 4  (20 marks) 

 

a) Design a three transistor current source as shown in Fig. 4(a) such that IO = 2 mA. What is the 

value of IREF? The transistor parameters are: VBE (on) = 0.7 V, β = 100 and  

VA = ∞.  (5 marks) 
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Fig. 4(a) 

 

b)  

(i) Design a MOSFET current source as shown in Fig. 4(b) such that IR = 25 mA,  

Io = 10mA, and VDS2(sat) = 0.3 V. The biasing voltages +VDD = +5 V and -VDD = -5 V. The 

transistors are available with parameters: 2/60 VAkn  , VTN = 0.4 V and λ = 0.    

  (5 marks) 

Fig. 4(b) 

 

      (ii) Design a new current source using only BJT by converting the MOSFETs.   

 (2 marks) 

 

c) The open-loop low-frequency gain of a shunt series amplifier is A= 5×104 and the closed-loop gain 

is Af = 25. The open-loop amplifier input resistance, Ri = 10 KΩ and the output resistance, Ro = 

100 Ω, what is the value of the input resistance, Rif and output resistance Rof of the closed loop 

amplifier? What is the value of open loop amplifier bandwidth if the closed loop amplifier 

bandwidth is 500MHz?  (8 marks) 

 

QUESTION 5  (20 marks) 

 

 a) Draw the block diagram and small signal equivalent circuit diagram of a series-series feedback 

amplifier and identify the amplifier type. Analyze step by step the feedback amplifier by finding 

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

loop amplifier parameters. (10 marks) 
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b) Consider the differential amplifier shown in Fig. 5(b) with the transistor parameters  

β = 150, VBE (on) = 0.7 V and VA = ∞. Design the circuit such that the Q-point values are IC1 = 

IC2 = 100 µA and 2.121  oo vv  V for 021  vv  V. (5 marks) 

  

 

 

Fig. 5(b) 

 

 c) A differential amplifier has a differential mode gain of Ad = 100 and the common-mode rejection 

ratio CMRR = 250. Find the differential amplifier output ov if the input voltages of the differential 

amplifiers are 2001 v mV and 1002 v mV (5 marks) 
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USEFUL FORMULA 

 

BJT MOSFET 
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END OF PAPER 


