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Presenting frequency-response 
characteristics in graphical forms

Bode diagram or logarithm plot
Nyquist plot or polar plot
Log-magnitude-versus-phase 

plot (Nichols plots)
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Bode diagrams
Gain, K
 Integral and derivative factors
First-order factors
Quadratic factors
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The gain, K
( ) KjG =ω

( ) ( ) 0Im;Re == ωω K ( ) ( ) ( ) KjG =+= 22 ImReω
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The logarithmic magnitude of G(jω) in decibels is
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where

The phase angle  of G(jω)  is
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The gain, K
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Integral Factor
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The logarithmic magnitude of G(jω) in decibels is
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The phase angle  of G(jω)  is
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Integral Factor
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Integral Factor
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Derivative Factor
( ) ωω jjG =Case 3

The logarithmic magnitude of G(jω) in decibels is

dB   log20log20 ωω =j

( ) ( ) ωωω == Im;0Re ( ) ( ) ωωω == 2jG

90
Re
Imtan 1 == −φ

where

The phase angle  of G(jω)  is
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Derivative Factor
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Derivative Factor
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First Order Factors
real pole
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First Order Factors
real pole
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First Order Factors
real pole
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First Order Factors
real zero

( ) TjjG ωω +=1Case 5

The logarithmic magnitude of G(jω) in decibels is
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The phase angle  of G(jω)  is
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First Order Factors
real zero
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Second Order Factors
complex poles
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Second Order Factors
complex poles
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Second Order Factors
complex poles
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Second Order Factors
complex poles

The phase angle  of G(jω)  is
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Second Order Factors
complex pole
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Second Order Factors
complex pole
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Second Order Factors
complex pole
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Ex: Plotting Bode diagram
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Consider the following transfer function:
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Ex: Plotting Bode diagram
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Ex: Plotting Bode diagram
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Bode Diagram
asymptote magnitude plot
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Bode Diagram
exact magnitude curve
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Ex: Plotting Bode diagram
The phase angle is
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Ex: Plotting Bode diagram
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Bode Diagram
asymptote phase plot
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Bode Diagram
exact phase curve
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ExII: Plotting Bode diagram
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ExII: Plotting Bode diagram
The log magnitude is
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Ex-II: Plotting Bode diagram
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Presenting frequency-response 
characteristics in graphical forms

Bode diagram or logarithm plot
Nyquist plot or polar plot
Log-magnitude-versus-phase 

plot (Nichols plots)
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Polar Plot
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Polar Plot
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Polar Plot
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Polar Plot
Nyquist Diagram
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Nichols chart
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Nichols chart
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Nichols chart
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Nichols chart with frequency response for 
G(s) = K/[s(s + 1)(s + 2)] superimposed. 
Values for K = 1 and  K = 3.16
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