
6. Second Order Design
EN 2142 Electronic Control SystemsEN 2142 Electronic Control Systems

Dr. Rohan Munasinghe
BSc, MSc, PhD, MIEEE
Department of Electronic and Telecommunication Engineering

Faculty of Engineering
University of Moratuwa 10400

Second Order Systems
• General second order system
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• Transfer function

• Eg: Height adjustable stabilized platform
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• DCG of the Generic 2nd order system

ζζζζ Determines the Response

• Poles

• Response



0<ζζζζ<1 Most Common In Industry

• Under Damped Response

• Poles

• Under damped transfer function

Unit Step Response (0<ζζζζ<1)

Exponential 

scaling in time Integration

y(t)=

• Because

scaling in time Integration

Appendix B

Peak time Rise Time and Overshoot

• Time duration between 10%-90% of the first peak of the 

damped oscillation

• Rule of thumb assumong ζ=0.5

Generic 2nd order response with DCG=1



Overshoot Settling Time

• Time for amplitude t drop to 1% of the original amplitude

Design Conditions


