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Lecture #28: 

Passive Filter Networks



Passive Filter Networks
Filters are designed to pass signals in a given frequency 
range and reject or attenuate signals outside that range.

“Pass” frequency range is called “passband”.
“Reject” frequency range is called the “rejection band”

There are four common passive filter types:
1. Low-pass: designed to pass low frequencies and 

reject high frequencies.
2. High-pass: designed to pass high frequencies and 

reject low frequencies. 
3. Band-pass: designed to pass frequencies within a 

specific band and reject all others.
4. Band-reject: designed to reject frequencies within a 

specific band are reject all others.



Low-Pass Filter

Ideal response: Pass all frequencies up to a cut-off ωo, 
but reject all frequencies above it.
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Low Pass Filter Example
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Circuit has a single real pole: op ω−=
First order filter.



Example Low-Pass Filter
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High-Pass Filter

Ideal response: Pass all frequencies above a cut-off ωo, 
but reject all frequencies below it.
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High-Pass Filter Example
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Circuit has a single real pole
and a single zero at the origin

op ω−=

First order filter.



Example Low-Pass Filter
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Band-Pass Filter

Ideal response: Pass all frequencies within a specific 
band (frequency range), but reject all other frequencies.
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Band-Pass Filter Example
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Band-Pass Filter Example
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The pass-band is between the two half-power frequencies.



Band-Pass Filter Example
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Band-Pass Filter Example

Half-power frequencies:

RCLC ωω ±=− 21 022 =−± oL
R ωωω

Solving for two positive roots results in half-power or cut-
off frequencies:
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Band-Reject Filter

Ideal response: Rejects all frequencies within a specific 
band (frequency range), but passes all other frequencies.
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Band-Reject Filter Example
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Band-Reject Filter Example
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The rejection band is between the two half- power 
frequencies.
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Band-Pass Filter Example

Half-power frequencies:

( ) ( ) 2
1

1

1
)(

222

2

=
+−

−
=

RCLC

LC
s

ωω

ω
H

( ) ( ) ( )22222 112 RCLCLC ωωω +−=−

RCLC ωω ±=− 21 022 =−± oL
R ωωω



Band-Reject Filter Example

Half-power frequencies:

022 =−± oL
R ωωω

Solving for two positive roots results in half-power or cut-
off frequencies:
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