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1.  Introduction to Bode Plots 

 

 
 

Bode Plot displays the transfer function of a system or a circuit, in 

terms of frequency response.  Normally, two plots are required: 

1. Amplitude Gain (in dB) against frequency (log scale) 

2. Phase Gain (in degrees) against frequency (log scale) 

 

The decibels scale is 
i

o

dBi

o

A

A

A

A
10log20=  

Phase scale is linear scale in degree 

 

The frequency scale is in log10, or decade. 

(e.g. 100Hz, 1kHz, 10kHz….) 

 

2.  Bode Plots for Low and High Pass Filter 

 

For low pass filter: 
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Magnitude: -20dB/decade, turn at cut-off frequency 

Phase: -45°/decade; start to turn at lower one decade, flattens at higher 

one decade
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For high pass filter: 
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Magnitude: increase at +20dB/decade, flattens at cut-off frequency 

Phase: -45°/decade; from 90° start to turn at lower one decade, flattens 

at higher one decade 

 

 

Bode Form and the Bode Gain 
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Constant Gain 

     

 

A Pole at Origin 

       
 

A Zero at Origin 
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A Real Pole 

 

 

 

 

 

 

A Real Zero 
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A Pair of Complex Poles 

 

 

 

 

3.  Bode Plot of Higher Order Filters 

 

Step 1:  Express in 
( )
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Step 2:  Select the appropriate scale for the Bode Plot 

Step 3:  Sketch the asymptotic approximations for each factor 

Step 4:  Add the graphs graphically 

Step 5:  Smooth out the clines if required 
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How to add the various lines together? 

 

1. Find the starting point on the left of graph 

2. Find the overall trend of the graph (going up or down) 

3. From the starting point, draw the overall trend until you meet a 

turning point. 

4. From the turning point, evaluate whether the trend is upward or 

downward 

5. Change the forward direction according to 4, until you scan 

through all part of graph. 
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4.  Worked Examples 

 

 

 

Example 1:  ( )
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Draw the individual lines first 

 

 

Then add the line together 
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Example 2:  ( )
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Draw the individual lines….. 

 

 

 

Then add them together….. 
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Result…. 
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Glossary – English/Chinese Translation 

 

English Chinese 

Bode Plot 

high pass filter 

low pass filter 

band pass filter 

magnitude and phase response 

decibel 

break point 

approximation 

asymptote 

frequency 

波特图 

高通滤波器 

低通滤波器 

带通滤波器 

幅度和相位响应 

分贝 

断点 

近似值 

渐近线 

频率 

 


