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Discussion/review from last example

|  |
db ω (log)

-20

-40
Quadratic
Slope = 
-40 db/dec

Constant

Simple Pole
Slope = 
-20 db/dec

Simple Zero
Slope = 20 db/dec

1ω
2ω 3ω

pr M=ω



ME 5303 Classical Methods of Control   
Systems – Analysis & Synthesis

© 2005 P. S. Shiakolas

|  |
db ω (log)

-20

-40

1ω 2ω 3ω

Magnitude



ME 5303 Classical Methods of Control   
Systems – Analysis & Synthesis

© 2005 P. S. Shiakolas

o

-90

-180

ω (log)

90

45

-45

-135

-270

Phase



ME 5303 Classical Methods of Control   
Systems – Analysis & Synthesis

© 2005 P. S. Shiakolas

MINIMUM PHASE & NON-MINIMUM 
PHASE SYSTEMS
• Poles & Zeros in left-hand s-plane 

Minimum Phase
• Poles or Zeros in right-hand s-plane 

Non-Minimum Phase
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CUT-OFF FREQUENCY OR BANDWIDTH

Cut-off frequency is the frequency at which the 
magnitude of the closed loop frequency is at 3 db 
below the zero frequency value.
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Find the attenuation factor at -3 db magnitude.
(Find real # corresponding to magnitude of -3 db)


