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Control System 
   Time Response Analysis 
 

Content  
 Review of Last Lecture. 

 Time response specification. 

 Steady state analysis. 

 Steady state error constant. 
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Learning Objectives 
 

 Know the various time response 
specifications. 
 

 Steady state error for various signals. 
 

 Relation between steady state error 
and type of system. 

 

Time Response Specifications 
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Time Response Specifications 
    

 It is time required for the response to reach 50% 
of the final value in the first attempt. 
 
 
 
 

 It is time required for the response of system to 
reach to first peak. 
 
 
 

Time Response Specifications 
    

 It is time required for the response to rise from 
10% to 90% of the final value for overdamped 
system. 

 It is 0 to 100% for under damped systems. 
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Time Response Specifications 
    

 Maximum overshoot is the maximum peak value 
of the response curve measured from unity. It is 
therefore largest error between input and output 
during transient period. 
 
 

 It is time required for the response curve to reach 
and stay within a specified percentage (usually 
2% or 5%) of the final value. 
 
 

Example 1 
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Type of System 
  

Type-0 (Zero) System 
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Type-1 (One) System 
  

Type-2 (Two) System 
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Derivation of steady state error 
  

Derivation of steady state error 
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Steady state error & Standard test signals 
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Steady state error & Standard test signals 
  

Steady state error & Standard test signals 
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  Relation between steady state error  
 & Type of system 

  

  Steady state error for step input 
  &  Type 0 system 
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 Steady state error for step input  
 &  Type 0 system 

  

 Steady state error for step input  
 &  Type 0 system 
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  Steady state error for step input 
  &  Type 1 system 

  

 Steady state error for step input  
 &  Type 1 system 
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 Steady state error for step input  
 &  Type 1 system 

  

  Steady state error for step input 
  &  Type 2 system 
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 Steady state error for step input  
 &  Type 2 system 

  

 Steady state error for step input  
 &  Type 2 system 
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  Steady state error for ramp input 
  &  Type 0 system 

  

  Steady state error for ramp input 
  &  Type 0 system 
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  Steady state error for ramp input 
  &  Type 0 system 

  

  Steady state error for ramp input 
  &  Type 1 system 
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  Steady state error for ramp input 
  &  Type 1 system 

  

  Steady state error for ramp input 
  &  Type 1 system 
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  Steady state error for ramp input 
  &  Type 2 system 

  

  Steady state error for ramp input 
  &  Type 2 system 
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  Steady state error for ramp input 
  &  Type 2 system 

  

  Steady state error for parabolic input 
  &  Type 0 system 
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  Steady state error for parabolic input 
  &  Type 0 system 

  

  Steady state error for parabolic input 
  &  Type 1 system 
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  Steady state error for parabolic input 
  &  Type 1 system 

  

  Steady state error for parabolic input 
  &  Type 2 system 
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  Steady state error for parabolic input 
  &  Type 2 system 

  

  Relation between steady state error  
 & Type of system 
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Example 21                                  Cont.. 
  

Summary  
 

  Time response specifications 
 

 Steady state error 
 

 Relation between steady state error and type of 
system. 
 


