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Q.1(a) Calculate the voltage gain of CS Stage with Degeneration. [5] 
Q.1(b) Find out IX as a function of VX for the circuit shown in figure. Assume that VX varies from 0 to 1.5 V 

and threshold voltage of the device is 0.7 V. 

 
Or 

Find out VX and IX as a function of time for the circuit shown in figure. The initial voltage of C1 is 
equal to 3 V and threshold voltage of the device is 0.7 V. 

 

[5] 

   
Q.2(a) Explain the working principle of a current mirror along with its derivation. [5] 
Q.2(b) Find out VX and VY as a function of VDD for the circuit shown in figure. Assume the transistors in 

circuit are identical. 

 
Or  

Determine the drain current of M4 for the given circuit, assuming all transistors are in saturation. 
 

 

[5] 

   
Q.3(a) Determine the transfer function of source follower circuit (For High Frequency). [5] 
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Q.3(b) Neglecting other capacitances calculates the input impedance of circuit shown in figure. 

 

[5] 

   
Q.4(a) Find out the Common-mode response of MOS differential amplifier in the presence of resistor 

mismatch. 
[5] 

Q.4(b) Due to a manufacturing error, in the circuit shown in figure, M2 is twice as wide as M1. Calculate the 
small-signal gain if the dc levels of Vin1 and Vin2 are equal. 

 
Or 

The circuit shown in figure uses a resistor rather than a current source to define a tail current of 1 
mA. Assume that (W/L)1,2 = 25/0.5, μnCox = 50 μA/V2, VTH = 0.6 V, λ=γ= 0, and VDD = 3 V. 
(a) What is the required input CM voltage for which RSS sustains 0.5 V? 
(b) Calculate RD for a differential gain of 5. 

 

[5] 

   
Q.5(a) Derive the voltage gain of Five-transistor OTA. [5] 
Q.5(b) Sketch the large-signal input-output characteristic of the unity-gain buffer shown in figure if the op 

amp is realized as a five-transistor OTA. 

 

[5] 
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