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Stability, Gain margin, Phase 

margin via Bode Plots
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Plot open-loop TF

in unity feedback system



Relation between Closed-loop 

Transient and Closed –loop 

Frequency Responses
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Relation between Closed-loop 

Transient and Closed –loop 

Frequency Responses
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Relation between Closed-loop 

Transient and Closed –loop 

Frequency Responses
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Bandwidth frequency(wBW)



Relationship between Percent 

overshoot and damping ratio
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Relationship between Phase 

margin and damping ratio
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0.01 PM 



Response Speed and Closed –

loop Frequency Responses
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Response Speed and Closed –

loop Frequency Responses
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Response Speed and Closed –

loop Frequency Responses
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Response Speed and Closed –

loop Frequency Responses
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Second-order transfer function(Closed-loop TF)

Example I
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Unity feedback system
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Second-order transfer function(Closed-loop TF)
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Bode diagram- Open-loop TF
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Bode diagram- Closed-loop TF
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Time response- Closed-loop TF

16

0.36 sec and M 1.163P PT

0.66 sec at 2% errorsT

1 1.163
% 100 16.3%

1
OS


  



17

2 2

0.5

1 1 0.5% 100 100 0.163 100 16.3%OS e e

 


 

       

 2 4 21 2 4 4 2 12.7 rad/secBW n        

2 21 2 10 1 2(0.5) 7.071 rad/secp n     

2 2

1 1
1.154 dB

2 1 2(0.5) 1 (0.5)
pM

 
  

 


