
Lab 4: Frequency Domain Circuits

Key Concepts: 
❖ Decibels (dB) 
❖ Steady-state signals; Fourier series 
❖ Complex impedances 
❖ Low-pass and high-pass filters 
❖ Frequency response 
❖ Time domain vs. frequency domain 
❖ Fourier transform, Fast Fourier Transform (FFT)
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Decibels
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Decibels cont.
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Steady-state signals

 4



University of Colorado
Boulder

Fourier Series
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Fourier Series Example 1
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Example 2: Square wave
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Square Wave cont.
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Fourier Series

❖ Square wave is 
sum of odd 
harmonics 

❖ More harmonics 
included - closer 
to the truth! 
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Fourier Transform

❖ Fourier transform is sort-of the 
continuous (in frequency!) version of 
Fourier series; rather than sum, it uses 
integral 

❖ Operates on any function (Fourier series 
only works for periodic functions) 

❖ Fourier transform gives spectrum - 
separates signal into all of its component 
frequencies! 

❖ Determined the magnitude and phase of 
each component (i.e., each frequency, 
from f = -infty to infty)
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Fourier Transforms
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More examples
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Fourier transform pairs
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Fourier Transform of derivative:
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A real Fourier transform
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Comparing Fourier Series and Transform
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Comparing Laplace and Fourier Transform
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Discrete Fourier Transform and Fast Fourier Transform
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Complex Impedances
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Complex Impedances
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Complex Impedance Phase delay

 21



University of Colorado
Boulder

Signal Conditioning (again)

❖ Level shifting 

❖ Gain / attenuation 

❖ Filtering 
❖ Buffering 

❖ Impedance conversion
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Voltage Divider
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Voltage Divider cont.
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Low-pass filter
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What about this one?
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High-pass filter cont.
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High-pass filter
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What about this one??
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