
Step 

response of discrete time systems 



 Similar to the continuous time case, transient 

response of a digital control system can also 

be characterized by the following. 

1. Rise time (tr): Time required for the unit step 

response to rise from 0% to 100% of its final 

value in case of underdamped system or 10% 

to 90% of its final value in case of overdamped 

system. 

2. Delay time (td): Time required for the the unit 

step response to reach 50% of its final value. 



3. Peak time (tp): Time at which maximum peak 

occurs. 

4. Peak overshoot (Mp): The difference between 

the maximum peak and the steady state value 

of the unit step response. 

5. Settling time (ts): Time required for the unit 

step response to reach and stay within 2% or 

5% of its steady state value. 



However since the output response is discrete 

the calculated performance measures may be 

slightly different from the actual values. Figure 

2 illustrates this. The output has a maximum 

value cmax whereas the maximum value of 

the discrete output is c max which is always 

less than or equal to cmax. If the sampling 

period is small enough compared to the 

oscillations of the response then this 

difference will be small otherwise c max may 

be completely erroneous. 
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