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IDEAL DERIVATIVE COMPENSATION (PD)

• Improve the transient response TR

• Design a response that has a desirable percent overshoot and a shorter settling time 
than the original system

• The TR can be selected by choosing an appropriate closed-loop pole location on the s-
plane

• If this point is on the RL, a simple gain adjustment is required

• If this point is not on the RL, then the RL must be reshaped (compensated)

• Add a single zero to the forward path: Gc(s)= K(s+zc)

• Proportional-plus-derivative (PD) controller
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IDEAL DERIVATIVE COMPENSATION (PD)

• Gain K is chosen 

such that PO is same

• Compensated poles 

have more negative 

real and imaginary 

parts: smaller Ts and 

Tp
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IDEAL DERIVATIVE COMPENSATION (PD): DRAWBACK

• It requires an active circuit to perform the differentiation

• Differentiation is a noisy process. The level of the noise is low but the frequency of 

the noise is high

• Differentiation of high frequencies can lead to large unwanted signals or saturation 

of amplifiers and other components

• The lead compensator can be used to overcome the disadvantages of PD 

controller
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