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AND WHY DO WE 
NEED THEM?
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What are 
Filters?

According to Merriam-Webster – “a device 
or material for suppressing or minimizing 
waves or oscillations of certain frequencies 
(as of electricity, light, or sound)”

Amateur radio operators know that Filters 
are used in many areas of electronics. One 
of the main areas where they are used is 
within the radio frequency or RF domain.

RF filters are used to remove or accept 
signals that fall in certain areas of the radio 
spectrum.



Basic types of 
RF Filters

There are four types of filter that can be defined.

- Low Pass Filter

- High Pass Filter

- Band Pass Filter

- Band Reject Filter

Each different type rejects or accepts signals in a 
different way, and by using the correct type of RF 
filter it is possible to accept the required signals 
and reject those that are not wanted.



Low pass filter

         

        

         

 
 
 
 
 
 
 
 

   
     

    

As the name indicates the low pass 
filter is a form of filter that only allows 
through the lower frequencies. 
Typically it is nominally flat until the 
cut-off point, and then it rolls off.



High pass filter
The high pass filter is in many ways the 
inverse of the low pass filter. It only 
allows signals through that are higher 
than the cut-off frequency. Above this 
point it is nominally flat, and below 
the RF filter cut-off frequency the 
response falls away at a rate 
determined by the order of the filter.

         

        

         

 
 
 
 
 
 
 
 

   

     

    



Band pass filter
The band pass RF filter only allows 
through signals within certain 
frequencies. Above and below the cut-
off frequencies, the signals will be 
attenuated and within the accepted 
band of radio frequencies, signals will 
be passed through.

         

 
 
 
 
 
 
 
 

   

     

    



Band reject filter
The band reject filter is the opposite of 
a band pass filter, as it rejects signals 
within a certain RF band. This form of 
RF filter is often used to remove 
unwanted signals that are know to 
exist in a system.

         

 
 
 
 
 
 
 
 



Characteristics 
of RF Filters

A filter allows signals through in what is termed the 
pass band. This is the band of frequencies below the 
cut off frequency for the filter.

The cut off frequency of the filter is defined as the 
point at which the output level from the filter falls to 
50% (-3 dB) of the in band level, assuming a constant 
input level. The cut off frequency is sometimes 
referred to as the half power or -3 dB frequency.

The stop band of the filter is essentially the band of 
frequencies that is rejected by the filter. It is taken as 
starting at the point where the filter reaches its 
required level of rejection.



Important Filter 
Specifications

RF filters, along with all filters have a 
variety of different specifications which 
relate to their performance. 



RF Filters 
Classifications

Constant-k: The constant-k filter has the advantage of it 
being very easy to calculate values for the different 
components.

Chebyshev: This filter provides fast roll off after the cut off 
frequency is reached. 

Butterworth Filter: This type of filter provides the 
maximum in band flatness, although it provides a lower 
stop-band attenuation than a Chebyshev filter.

Bessel: This filter provides the optimum in-band phase 
response and therefore also provides the best step 
response.

Elliptic: This filter, also known as the Cauer filter has 
significant levels of in band and out of band ripple.



Low Pass Filter
A Low Pass Filter is a circuit that can be designed to modify, 
reshape or reject all unwanted high frequencies of an electrical 
signal and accept or pass only those signals wanted by the 
circuit designer.



High Pass Filter
A High Pass Filter is the exact opposite to the low pass filter 
circuit as the two components have been interchanged with the 
filters output signal now being taken from across the resistor.



1st-order filter
Also called “poles”



3rd-order filter
Also called “poles”



5th-order filter
Also called “poles”



7th-order filter
Also called “poles”



Band Pass Filter
Passive Band Pass Filters can be made by connecting together a 
low pass filter with a high pass filter.



Filter Uses

CW

SSB

Duplexers

Triplexers

Repeaters



CW Filter
Typically 300 Hz or 500 Hz.



CW Filter
IC-7300 Spectrum Scope.



SSB Filter
Typically 1.8 kHz, 2.4 kHz or up to 3 
kHz.



SSB Filter
Setting the filter specifications.



Diplexers
Aren’t they the same?



Diplexers
Response Curve



Triplexers



Triplexers
Response Curve



Repeaters
Cavity Filters



Repeaters
Cavity Response Curve



Software

Filter Design

Circuit Design



Filter Design
This is the hard way.



Filter Design
LC Filters Design Tool - Calculate LC 
filters circuit values with low-pass, 
high-pass, band-pass, or band-stop 
response.

https://rf-tools.com/lc-filter/

https://rf-tools.com/lc-filter/


Circuit Design
LTspice - is a high performance SPICE 
simulation software, schematic capture 
and waveform viewer with 
enhancements and models for easing 
the simulation of analog circuits.



Thank you!

Questions?



Links

Filter Design

https://rf-tools.com/lc-filter/

Circuit Design

https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html#

https://rf-tools.com/lc-filter/
https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html

