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EE 105 Frequency domain worksheet
4 November 2019
Steven Bell

Damping ratio and phase margin

Given the system
o wﬂ;

 s{s 4+ 2wy)

which under unity feedback produces an overali TT of

w2

H — T
52 + 2Cw,s + w2

Use Matlab to draw a Bode plot, and examine how the phase margin changes as a function of {. To start,
use a fixed w, of 1.

If you have time, examine both the gain and phase margin, and consider dependance on wy,.

Controllers and compensation

For each of the following controllers, make a Bode plot with Matlab and draw some conclusions about what
it does in frequency-land. Does it filter/amplify certain frequencies? How does it affect the phase margin,
and therefore the stability?

Proportional control

PD control

-3

PI control

Lead compensation: (21;) with z < p er(fﬁ—?ﬁ) with & < 1

Lag compensation: (%{%}%) with z > p or (a%), with > 1



