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1)  
 

(a) 

 

 

 

The transfer function of this filter is 

 

 

 

The peak value of the transfer function is 1, then: 

 

 

 

  

 

 

 

2)  
 

(a) 

 

By applying a test voltage source to input node, we can determin the input impedence as 

 

 

 

Putting the imaginary part equal to zero results in: 

 

 GHz 

 

(b) 

 

For matching:  

 

 mA/V 
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3)  

 

(a)  

 

 
 

 

 

If , then by ignoring the higher order terms: 

 

 

 

 

Therefore the conversion gain is: 

 

 

 

(b) 

 

For a sinusoidal LO signal, drain currents of M1 and M2 will remain approximately 

equal for a period of ∆T in each half cycle, appearing as common mode output which is 

canceled differentially. Since it happens twice in each period then the new conversion 

gain is: 

 

  

 

 

 

The conversion gain reduces by 1.93 dB. 
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4) 

 

(a)  

 

No, it is not stable. The open-loop transfer function has two poles at origin. Each of 

these poles contributes 90
o
 to the total phase shift creating totally 180

o
 frequency-

dependent phase shift for all frequencies. According to Barkhausen criteria, at gain 

crossover point, if the total phase shift around the loop is 360
o
 then the feedback system 

will oscillates.   

 

(b)  

 

Closed-loop transfer function is 

 

 

 

Then in time domain: 

 

 

 

For  

 

It is in line with our answer in party (a) since it shows that the feedback system 

oscillates generating a sinusoidal output with frequency of , at which the loop gain 

( ) equals to 1 (gain crossover frequency). 

 

 

5) 

 

(a) Type I: 

 

(b) For slow variations ( ) and . Then output phase tracks the input. 

 


