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Signal Filtering

Passive filters
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First Order Low Pass Filter

• Consider the following circuit
– A signal with a desired signal and an interference signal may 

be supplied.  The interference is at a high frequency in this 
case and the desired at a low frequency:
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First Order Low Pass Filter

• Assuming deviation variables:

• First order system
– Ratio of output to input will follow ideal response for a first 

order system

– Easily calculated by substituting iω for s and computing 
|G(iω)| and ∠G(iω)
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Plotting Frequency response
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Plotting Frequency response
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Adding terms of Frequency Response
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We can simply add terms on the Bode Magnitude plot
and on the Bode Phase plot to get total response
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Second Order Low Pass Filter
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This works as long as the assumption of no current
flowing between R1 and R2 holds.  Make R2 >> R1
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Plotting Frequency response

-80

-70

-60

-50

-40

-30

-20

-10

0

0.01 0.1 1 10 100
Frequency * tau (ωτωτωτωτ)

M
ag

n
it

u
d

e 
R

at
io

 (
d

b
)



2/1/2007 BAE 5413 9

Plotting Frequency response

-180

-160

-140

-120

-100

-80

-60

-40

-20

0

0.01 0.1 1 10 100

Frequency * tau (ωωωωττττ)
P

h
as

e 
L

ag
 (d

eg
re

es
)



2/1/2007 BAE 5413 10

First Order High Pass Filter

• Consider the following circuit
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First Order High Pass Filter
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Plotting Frequency response
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Plotting Frequency response
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