
Lecture 10: Gain Margin & Phase Margin Examples

Frequency Domain Specifications

Controller Design in Bode Plot (Gain, Lead, Lag)
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Lecture Outline

▪ Gain Margin & Phase Margin Examples
▪ Frequency Domain Specifications
▪ Control Design in Bode Plot

▪ Gain compensator
▪ Lag Compensator
▪ Lead Compensator
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Summary
▪ Examples of gain margin and phase margin

▪ Gain margin, phase crossover frequency
▪ Phase margin, gain crossover frequency

▪ Frequency domain specifications
▪ Controller design in Bode plot

▪ Gain controller changes gain uniformly over frequencies, 
but phase does not change

▪ Lag compensator can be used for improving
▪ PM by maintaining low freq. gain or
▪ Low freq. gain by maintaining PM

▪ Lead compensator can be used for improving

▪ Gain crossover frequency 𝝎𝒈 and PM, by maintaining 
low frequency gain.

=====================================
=================

▪ Next
▪ Frequency domain lead-lag compensator design
▪ Frequency response shaping in Matlab
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End of Lecture 10
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