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1. Consider a common-gate amplifier with active loads specified as follows: W/L= 

7.2µm/0.36µm, μnCox=387 µA/V2, r0=18 kΩ, ID=100µA, gm=1.25mA/V, χ= 0.2, 

RS=10 kΩ, RL=100 kΩ, Cgs=20fF, Cgd=5fF and CL = 0. Find Avo, Rin, Rout, Gv, 

Gis, Gi and fH. 

 

 

 

[10] 

 

CO1 L1 

2.(a) Explain the working of MOS differential pair with proper diagram. [05] CO2 L1 

(b) Derive the expression of differential gain of MOS differential pair. Also explain 

the effect of ro. 

[05] CO2 L3 

 

 

3. Explain CMOS implementation of CS amplifier with circuit diagram and 

voltage transfer characteristics.  
 

[10] CO1 L1 
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1. Consider a common-gate amplifier with active loads specified as follows: W/L= 

7.2µm/0.36µm, μnCox=387 µA/V2, r0=18 kΩ, ID=100µA, gm=1.25mA/V, χ= 

0.2, RS=10 kΩ, RL=100 kΩ, Cgs=20fF, Cgd=5fF and CL = 0. Find Avo, Rin, Rout, 

Gv, Gis, Gi and fH. 

 

 

 

[10] 

 

CO1 L1 

2.(a) Explain the working of MOS differential pair with proper diagram. [05] CO2 L1 

(b) Derive the expression of differential gain of MOS differential pair. Also 

explain the effect of ro. 

[05] CO2 L3 

 

 

3.       Explain CMOS implementation of CS amplifier with circuit diagram and 

voltage transfer characteristics. 

[10] CO1 L1 
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4. Explain the working of MOS differential pair with common-mode input and 

differential input. 

 

[10] CO1 L2 

  5. For a MOS differential pair with common-mode voltage Vcm applied,  

when VDD=VSS=1.5v, kn’(W/L)=4mA/V2, Vt=0.5V, I=0.4mA,  

RD=2.5KΩ, λ=0 calculate the following: a)VOV, VGS for each transistors 

b) VS, ID1, ID2, VD1, VD2 when VCM=0               c) highest value of VCM for which                       

Q1 & Q2 remains in saturation.  

 

[10] CO1 L3 

6.a) A MOS differential pair is operated at a total bias current of I=0.8mA using 

transistor with W/L=100, µnCOX =0.2mA/V2 , VA = 20V. Calculate VOV, gm, ro, 

Ad. 

[05] CO2 L2 

   b) Derive the expression of Rin, Rout and AVO of MOS Cascode amplifier with 

suitable diagram. 

   [05]  CO1 L1 

             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Explain the working of MOS differential pair with common-mode input and 

differential input. 

 

[10] CO1 L2 

  5. For a MOS differential pair with common-mode voltage Vcm applied,  

when VDD=VSS=1.5v, kn’(W/L)=4mA/V2, Vt=0.5V, I=0.4mA,  

RD=2.5KΩ, λ=0 calculate the following: a)VOV, VGS for each transistors 

b) VS, ID1, ID2, VD1, VD2 when VCM=0               c) highest value of VCM for which                       

Q1 & Q2 remains in saturation. 

 

[10] CO1 L3 

6a). A MOS differential pair is operated at a total bias current of I=0.8mA using 

transistor with W/L=100, µnCOX =0.2mA/V2 , VA = 20V. Calculate VOV, gm, 

ro, Ad.  

[05] CO2 L2 

b). Derive the expression of Rin, Rout and AVO of MOS Cascode amplifier with 

suitable diagram. 

   [05]  CO1 L1 
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