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EE 435 

Spectral Characterization of Nonlinear Systems 
Lab 6  Spring 2022 

 The spectral characteristics of an analog circuit or system is a widely used and useful 

metric for characterizing the linearity of the system.   Parameters such as the THD, SFDR, SNR, 

SNDR as well as some of the individual spectral components  (such as the dc component, the 

fundamental, as well as a number of harmonic components) are often of interest.  On occasion 

non-spectral components in the DFT of a signal as well as intermodulation components are of 

interest as well. 

 This experiment that will focus on spectral characterization.   Though the emphasis at this 

point in the course is on characterizing the spectral performance of data converters, it is easier to 

make measurements on a continuous circuit and most of the same issues are relevant.  Thus 

consider the nonlinear amplifier circuit shown below.  The amount of nonlinearity can be 

controlled by adjusting the voltage VXX.   For this experiment, assume VXX=0V.    

 Build this circuit in the laboratory and take a large number of samples of the output with 

the oscilloscope.  

a) From these samples, obtain the DFT of the sample sequence and plot showing, at a 

minimum, the first 5 harmonics of the fundaments..  

b) From the DFT, obtain several of the key spectral performance parameters 

c) Using the Math function embedded in the oscilloscope, obtain the DFT and compare with 

that obtained in Part a) 

d) From the DFT, estimate the number of bits of resolution of the ADC internal to the 

Oscilloscope 

e) From the time-domain signals at the op amp output, determine the number of bits of 

resolution of the ADC that is internal to the oscilloscope. 

f) Compare the results obtained using the Math function in the oscilloscope with the results 

using the sampled sequence and the Matlab program. 

VOUT

VIN=5sin(2000πt)

R2=10K

VXX
R1=10K

R3=100K

 

 



Page 2 of 2 

 In your laboratory report, describe clearly which spectral parameters you have been able 

to determine for this circuit, clearly describe  how you determined these parameters, and compare 

the results obtained with Matlab with those obtained directly with the oscilloscope.    

Notes on Matlab: 

 

This command will help import the data into Matlab from the oscilloscope. The CSV file is 

organized into columns of data, where the first column will be time, and then the subsequent 

columns will be your channels. There is a heading on the CSV file as shown below, therefor it is 

important to add the “NumHeaderLines” option and specify the number of lines to skip. This 

should be 21 for the DPO3034 that is in the lab.  

Since Matlab has the lovely ability to plot traces well, please do not upload any pictures taken 

with your phone. All uploads should be either plotted in Matlab, or an export of the screen image. 

 

 


