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1)  
 
The gain of the first stage is  and the gain of the second stage is 

 . There are two noise sources contributed by the transistors and two noise 
sources contributed by R1 and R2. Thus the total noise at the output is: 
 

 
 
The total noise at the output due to the source is:  
 
Based on these expressions the noise figure is: 
 

 

 

 

 
2)  
 
(a) We draw the SSM and then apply a test voltage (Vx) to determine the input 
impedance.  
 

 
 
 
 
The following KCL equations can be written: 
 

                           (1) 
 

                 (2) 
 
From (2): 
 

                                            (3) 
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Replacing (3) into (1) results in: 
 

 

 
Thus: 
 

 

 
 
(b) Considering the drain noise of M1, we can draw the SSM as following: 
 

 
 
Let’s denote . We write: 
 

                                          (1) 

 
and 
 

             (2) 
 
Replacing (1) into (2): 
 

 

 
After some simplifications, replacing the expression for  gives: 
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3)  Proof has been provided in the lecture notes. 
  
4) 
 
(a)  
 

 

 
To determine the oscillation frequency, we should put the imaginary part of the transfer 
function equal to zero resulting in . 
 
(b)  

 

 

 

 
At oscillation frequency: 
 

 

 

 

5) 
 
(a)  
 

 
 
Closed-loop bandwidth: 
 

 
 
(b) 
 
The unit step response is: 
 

 

 
The final value of  is 1. Putting the equation above to 0.95 gives: 
 

 


