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EE220 Final Exam         May 15, 2019  

 

1. (10 point) A GSM receiver senses a narrowband (modulated) signal having a level of -100 dBm. If 

the front-end amplifier provides a voltage gain of 15 dB, calculate the peak-to-peak voltage 

swing at the output of the amplifier. 

 

2. (10 point) A low-noise amplifier senses a -80-dBm signal at 2.410 GHz and two -20-dBm 

interferers at 2.420 GHz and 2.430 GHz. Using the method outlined in the right plot, what IIP3 is 

required if the IM products must remain 20 dB below the signal? For simplicity, assume 50-ohm 

interfaces at the input and output.  

 

    

 

IIP3 = ΔP / 2 + Pin = [-20 –(-100)] / 2 + (-20) = 40 – 20 = 20 dBm 
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3. (20 point) Determine the NF of the cascade of common-source stages shown here. Neglect the 

transistor capacitances and flicker noise. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This study source was downloaded by 100000823895816 from CourseHero.com on 05-20-2021 10:50:00 GMT -05:00

https://www.coursehero.com/file/46857955/EE220-Final-Exam-solution1pdf/

This
 st

ud
y r

es
ou

rce
 w

as

sh
are

d v
ia 

Cou
rse

Hero
.co

m

https://www.coursehero.com/file/46857955/EE220-Final-Exam-solution1pdf/


4 
 

4.  (20 point) The matching circuit below inside the red box is used to convert RL = 200Ω to Rin = 50 Ω 

at fo = 5.6 GHz. Determine the required component values to achieve Q = 10 for the final series RLC 

circuit. 
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5.  (20 point) For the LNA circuit shown below, we want to match the input impedance to a 50 Ω 

source impedance at the resonance frequency of fo = 1.9 GHz. Neglect all parasitic capacitors and the 

channel length modulation effect (λ=0) and solve the followings using the DC results below. 

   

(a) Calculate the Q of the input matching circuit.   

 

 

 

(b) Calculate the gain (dB) of the amplifier.   
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(c) Calculate the input impedance at resonance. 

 

 

 

 

(d) Calculate the noise figure assuming   = 1. 

 

 
 

 

 

6. (20 point) Design a high-pass L-section matching network to match a series RC load with an 

impedance ZL=200-j100 ohm to a 100ohm line at a frequency of 500 MHz. Use the ZY Smith Chart 

to find the component values of the lumped elements and clearly draw the path from the load to the 

matching points in the Smith Chart. 
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