Alternative: The Phase Margin Test
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Example: Stable System
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Example: Unstable System
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T(s) vs T/1+T
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17|

Consider the
case where T(s)
can be well-
approximated in
the vicinity of the
crossover
frequency as
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Closed-Loop Response

If |
U
W, W,
Then
T(s) 1 1
1+T(s) 1 s 52
1+ ) L+ + o
or,
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(5) 1+=—+ (Wc)
where
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©, = J@3; = 27, 0=-2_,/%
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QCL VsS. ¢m

Solve for exact crossover frequency, evaluate phase margin, express
as function of ¢,,. Result is:

Q __4/COS @,
- sing,
1+4/1+40*
@, = tan™ - O
20
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QCL VsS. ¢m
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Closed-Loop Step Response vs. Q,
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Magnitude (dB)

Phase (deg)

Design of Phase Margin: Constant LF Gain Case
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Design of Phase Margin: Constant f_ Case
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9.5 — Compensator Design




