
PM=phase angle-(-180)

PM=phase angle+180

(Design P-Controller)
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Figure 11.1
Bode plots showing 

gain adjustment for a 

desired phase margin
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Figure 11.2

System for

Example 11.1
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-44.2 dB

𝜔 = 14.8 𝑟𝑎𝑑/𝑠
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Table 11.1

Characteristics of gain-compensated system of 

Example 11.1
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Let K=1

PM=50

phase angle=-180+50

=-130  
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Figure 11.4

Visualizing lag

compensation
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For uncompensated system

16.2
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K=162.2*36*100=583,900

For compensated system
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=0.6
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PM= 69.2

GM=24 dB
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• First draw the high frequency asymptote at -24 dB.

• Arbitrarily select the higher break frequency to be about one

decade below the phase-margin frequency, or 0.98 rad/s.

• Starting at the intersection of this frequency with the lag

compensator's high-frequency asymptote, draw a -20

dB/decade line until 0 dB is reached.

Point 1

Point 2

-20 dB/dec

𝜔𝑝𝑚 =

9.8 𝑟𝑎𝑑/𝑠

one decay before

0.1 𝜔𝑝𝑚 =

0.98 𝑟𝑎𝑑/𝑠
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Point 2 

(0.98,-24)

-20 dB/dec
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This analysis for uncompensated system.
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This is the analysis for the compensated system.
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=0.456
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PM= 60

GM=43.9 dB
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• First draw the high frequency asymptote at -43.9 dB.

• Arbitrarily select the higher break frequency to be about one

decade below the phase-margin frequency, or 1.91 rad/s.

• Starting at the intersection of this frequency with the lag

compensator's high-frequency asymptote, draw a -20

dB/decade line until 0 dB is reached.

Point 1

Point 2

-20 dB/decay

𝜔𝑝𝑚 =

19.1 𝑟𝑎𝑑/𝑠

one decay before

0.1 𝜔𝑝𝑚 =

1.91 𝑟𝑎𝑑/𝑠
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Point 2 

(1.91,-43.9)

-20 dB/decay
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