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Instructions: 

Each questions carries 5 marks. 

 

 

Problem Points 

1 
 

 

2 
 

 

3 
 

 

4 
 

 

5 
 

 

6 

 
 

 

 

Student ID #: _____________________________ 

 

Signature: 

 

 

 



 
 

 

 

 



 
 

 

 

 



2. (a) The series network shown below is transformed to an equivalent parallel network at a 

given frequency, . Prove that the quality factor of the series network Qs is the same as 

that of the parallel network, Qp, i.e., Qs = Qp.              [3 marks] 

 

 
 

 

 

 

 

 

 



3. Determine the noise factor of the common-source amplifier shown below with respect to 

the source impedance Rs. Neglect the capacitances, flicker noise and gate-induced noise, 

channel-length modulation and body effect. Assume I1 is an ideal-current source.   

[3 marks] 

 
 

 

 

 

 

 



4. (a) An LNA circuit exhibits an NF = 3dB. What % of the output noise power is due to the 

source resistance, Rs? [log102 = 0.3]                     [3 marks] 

 
 

 

 

 

 

 



5. Calculate the overall noise figure and IIP3 of the RX front-end shown below, given the 

parameters for the LNA and the Mixer. List any assumptions. 

   
 

 

 

Assuming impedances are matched,  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



6. The circuit shown below acts as a mixer, with the RF signal, VRF*cos(RFt)  and a DC bias 

voltage, Vbias, applied to the gate and the LO signal, VLO*cos(LOt) applied to the source of the 

transistor M1. Assume M1 is a square-law device, CB is a DC blocking capacitor, Rbias is a biasing 

resistor, and ignore the parasitics of M1.   

 

 

(a) Calculate the amplitude of the upconverted & 

downconverted signal in ID. 

(b) Calculate the amplitude of LO feedthrough & RF 

feedthrough. 

(c) Calculate the amplitude of the 2nd harmonic of LO & RF. 

(d) Calculate the conversion gain of the Mixer 

(e) Is this a good mixer? How will this mixer behave if M1 is 

a short-channel device?   

 
 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 


