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SUMMARY: Rules for sketching Bode Plots 
 

( ) ( ) ( )
q

nn

nm
o

jjjjKjG











++








+= 121

2

ω
ως

ω
ωωτωω

 

 
 

1. oK  :gain DC The  
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Figure 1-a: ( ) 10=ωjG  
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Figure 1-b: ( ) 10−=ωjG  



 
2. ( ) ( )mjωω   :origin at the pole/zero - 0at behavior  DC The ≈  
  

• ( ) decdBmjωG 20 of slope ⋅=  

• ( )
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Figure 2-a: ( ) ωω jjG =  
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Figure 2-b: ( )
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3. ( ) ( )  0  with 1  :poles real 0 Stable <+> nj nωττ  
 

• ( ) (slope) decdB20by   of  value theReduce njωG  

• ( ) )(gradually 
2

by   of phase  theReduce πω njG  
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Figure 3: ( )
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4. ( ) ( )  0  with 1  :zeros real 0 Stable >+> nj nωττ  
 

• ( ) (slope) decdB20by   of  value theIncrease njωG  

• ( ) )(gradually 
2

by   of phase  theIncrease πω njG  

 

10
-1

10
0

10
1

10
2

10
3

-20

-10

0

10

20

30

40

Frequency (rad/sec)

M
ag

ni
tu

de
 (d

B
)

 
10

-1
10

0
10

1
10

2
10

3
0

10

20

30

40

50

60

70

80

90

Frequency (rad/sec)

P
ha

se
 (d

eg
)

 

Figure 4: ( ) 
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5. ( ) 0 with 12 :poles ofpair  0 stableResonant 
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• ( ) (slope) decdB202by   of  value theReduce qjωG  - ( )jωGin Peak  

• ( )
2

2by   of phase  theReduce πω qjG  - Sharp change in phase 
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Figure 5: ( )
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6. ( ) 0 with 12 :zeros ofpair  0 stableResonant 
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• ( ) (slope) decdB202by   of  value theIncrease qjωG  - ( )jωGin  Dip  

• ( )
2

2by   of phase  theIncrease πω qjG  - Sharp change in phase 
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Figure 6: ( )
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7.  Unstable poles/zeros (both real ( )0<τ  and resonant ( )0<ς ): 
 

• ( )jωG Same  
• The effect on the phase of ( )ωjG  is opposite than the stable case. 

An unstable pole behaves like a stable zero. 
An unstable zero behaves like a stable pole. 

 
Remember to normalize the terms of the transfer function. All the terms, except the DC gain, MUST be 
one at 0=ω . Example: 
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Figure 7-a: ( )
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Figure 7-b: ( ) 
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Figure 7-c: ( )












+⋅−








=

1
10
15.02

10
1

1
2

ωω

ω

jj

jG  

 
 

10
-1

10
0

10
1

10
2

10
3

-10

0

10

20

30

40

50

60

70

80

Frequency (rad/sec)

M
ag

ni
tu

de
 (d

B
)

 
10

-1
10

0
10

1
10

2
10

3
-180

-160

-140

-120

-100

-80

-60

-40

-20

0

Frequency (rad/sec)

P
ha

se
 (d

eg
)

 

Figure 7-d: ( )
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