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The concept of frequency response
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Magnitude & Phase
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Bode plot

• A Bode plot is a (semilog) plot of the transfer function magnitude and 
phase angle as a function of frequency

• The gain magnitude is many times expressed in terms of decibels (dB)

dB = 20 log10 A = 

where A is the amplitude or gain

• a decade is defined as any 10-to-1 frequency range

• an octave is any 2-to-1 frequency range

20 dB/decade = 6 dB/octave
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Improving steady-state error via cascade compensation
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Constant gain
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Differential and integral (1)
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- Differential: ,                 &

- Integral: ,                 &
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Differential and integral (2)
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Real axis pole
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Real axis pole
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Real axis zero
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Real axis zero
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Example 10.2 : Magnitude



UNICON LAB, Unmanned & Intelligent systems Control Laboratory

Example 10.2 : Phase
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Complex conjugate poles ( ) ( )
2

1/ / 2 / 1n ns s   + +
 

( ) ( )
2

1 1

2/ 2 / 1
n

n nj j
 

    
=

=
+ +

- Resonance peak
- Cutoff frequency
- Bandwidth
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Complex conjugate poles ( ) ( )
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Complex conjugate poles ( ) ( )
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Complex conjugate zeros ( ) ( )
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