
 

ECE 145C/218C Homework #2  

Due Thursday April 30, 2015 In-Class. No late homework is not accepted.  

 

1) 26 pts. In class, we discussed EVM as a metric for the ability of a transmitter and 

receiver to communicate reliably.  

 
 

a. What would be the EVM in % required to transmit 64-QAM at BER of  

10-3? Use the graph above for 64-QAM and the derivations from class. 

Don’t look the answer up from a graph. (6) 

 

b. Determine the signal power that is required to maintain this EVM. Assume 

a noise figure of 5 dB. BW = 10 MHz (5) 

 

c. Find the phase noise SNR at a 20 MHz offset assuming L{1 MHz} =-100 

dBc/Hz assuming the phase noise is the 1/f2 region. (5) 

 

d. Suddenly a cellphone signal is transmitted 20 MHz away from a nearby 

cellphone and your receiver is hit with -30 dBm. What is the transmit 

signal power that falls into the desired receive band?   (5) 

 

e. What happens to the EVM of the received 64-QAM signal? Does it go 

down/up/stay the same? If you think it changes, can you calculate the 

EVM that you expect to see? (5) 

 

 

 

  



2) 28 pts. Mixer-first Architecture 

 
 

a. Derive a transfer function for the impedance seen looking into the op-amp 

circuit? While the op-amps are shown to be differential, you may assume 

that they are single-ended. Find the low frequency input resistance. (8) 

 

 

b. Find the value of the feedback resistance and capacitance assuming the 

op-amp gain is 55 dB and the desired receive band is 10 MHz.  (6)  

 

 

c. Find the noise figure (NF) of the receiver assuming the op-amp noise is 

dominated by the feedback resistance. Hint: Assume that we want to find 

the noise at the input to the op-amp. You should find the total noise at the 

input of the op-amp due to all possible noise contributions. (14) 

 

 

3) 16 pts. Tunable Filter. We decide to investigate the design of an 4-path filter that 

uses a baseband (shunt) capacitor. Assume that the switch resistance is 3.5 ohms 

and the switch technology has a time constant of 5 ps.  

 

a. How much insertion loss would you expect to get? Assume that the filter 

is connected to a termination that can be “optimally” chosen to eliminate 

return loss. (7) 

 

b. Find the baseband capacitance to get a 10 MHz bandwidth. (5) 

 

c. What is the quality factor of the filter at 1 GHz?  (4) 

 


