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The FNDSP filter project is a uniquely designed digital audio filter incorporating 

seven user selectable bandwidths combined with a digital noise reduction filter 

offering nine user selectable levels.  The noise reduction filter is an adaptive filter, 

constantly sampling and storing the noise spectrum every 10 msec when no voice is 

present.  The filter processes the received signal and differentiates noise from voice 

and attenuates the unwanted noise. 

            
      Signal before noise reduction processing                                      Signal after processing 

 

The audio and noise reduction filters are controlled through two momentary 

switches and the status of each filter can be displayed by a combination of 4 LEDs.  

See “OPERATION” for details. 

 

The FNDSP is shipped as a fully functional unit.  It is described as a ‘KIT’ because the 

users must decide the best method of installing the filter for their particular use and 

set up the installation accordingly.  See “INSTALLATION” for options. 

 

 

 

 

SPECIFICATIONS: 

 

Voltage:  5-14VDC @ 70mA 

 

Audio Input Impedance:   4 KΩ  

 

Audio Output: The positive and negative outputs are differential about a midpoint 

voltage of approximately 1.65 volts with a voltage swing of approximately ±1 volt. 

The signals are capable of driving a 1 KΩ load. 

 

Audio Filters:  7  
{ 300/2700, 300/2400 , 300/1800, 300/1500, 300/1300, 450/950, 550/850 } Hz 

 

Noise Reduction Filter Levels:  8 (from 1 = Off to 9)  
{0, 9, 11, 13, 15, 17, 20, 24, 35} (Values in dB) 

 

 

  



 

 

INSTALLATION: 

The printed circuit board of the filter has been designed to allow for a custom 

installation based on how the filter is to be enclosed.  The pcb, as delivered, 

measures 50 X 50 mm.  The keypad/LED board can be separated from the DSP main 

board and the main board further reduced in size to 36 X 36 mm.  This small size 

could allow the filter to be installed inside a transceiver (like FT817) or speaker 

enclosure with the keypad/LED board mounted in a convenient location and 

attached via ribbon cable.   

 

   
  

 

 
**RB15 and RB14 can be used with radios that have internal filter switching, 
otherwise no connection. 
RB15 = Must connect to on/off filter signal from radio MAX input 3.3V 
RB14 = Must short to ground for FT 817 operation  



 

 

The output of the filter does require amplification.  This amplification can be 

provided by an inexpensive amplified speaker(s) as used in computer systems or it 

can be built in to the filter. 

 

Shown below is an example of mounting the filter in an 80X60mm enclosure with 

connections for DC input, audio input, and audio output to an amplified speaker. 

 
 

An example of mounting the filter in a Hammond Box with built-in amplifier is shown 

below:  (http://www.hammondmfg.com/pdf/1455C801.pdf) 

 

 



 

 

 
The above example uses a PAM 8403 Class-D 3W stereo amplifier.  Only 

one channel is used.  The output of this amplifier requires an 

isolated ground. 

 

The above amplifier (PAM 8403) and voltage regulator can be assembled for less 

than $3.00.  The use of Perf Board is acceptable for construction.  There are some 

cautions to observe with this amplifier.  First, as received, the amplifier has too much 

gain.  For satisfactory results using this amplifier the 10K resistor installed on each 

channel should be replaced with an 82K (9.25 dB) or 68K (10.88 dB) resistor.  Second, 

this amplifier requires a regulated 5VDC source.  While a standard 7805 type voltage 

regulator can be used, there have been some issues of additional noise being 

generated during testing.  No such issues were found with DC-DC converter shown in 

the example. 

 

Please also note that the 3.3V port on the main board is not available as a voltage 

source.  Any connection to this point will degrade the filter performance. 

 
  



 

 

OPERATION: 

 

THE LEDs: 

The LED display has four colored LEDs.  The audio filter and noise reduction level are 

displayed on these 4 LEDs in a binary format.  Green represents the number 1, 

Amber represents the number 2, Red represents the number 4, and Blue represents 

the number 8.   

 

In addition to indicating the selected filter or level, the Green and Blue LEDs indicate 

which function (Audio or Noise Reduction) is active.  The Green LED is constantly lit 

when the Audio Filter function is active.  When the Blue LED is constantly lit, the 

Noise Reduction Filter function is active. 

 

THE SWITCHES: 

Two momentary switches control which function is active and the selected level of 

that function.  A short press on the right switch decreases the selected level.  A long 

press (2 or more seconds) on the right switch changes the active filter (audio or 

noise reduction).  A short press on the left switch increases the selected level.  A long 

press on the left switch stores the current parameters in non-volatile memory.  

These parameters will be in effect at the next power on. 

 

In operation the Amber LED will blink 3 times on power up and then extinguish.  This 

indicates that the DSP has initialized and is operational.   

 

The default mode on initial power up is the Audio Filter.  This is indicated by the 

Green LED being lit.  To check the audio filter currently in use, a quick press on either 

momentary switch will cause the Green LED to extinguish and the LEDs will blink 7 

times with the binary value of the applied filter.  After the 7
th

 blink, the Green LED 

will be lit again.  As an example, if audio filter #3 were selected the Green and the 

Amber LEDs (1 + 2 = 3) would blink seven times.  

 
Green LED = Audio Filter selection active 

 

To select the Noise Reduction Level mode, a long press on the right momentary 

switch will cause the Green LED to extinguish and the Blue LED will light.  As with 

selecting the active audio filter, a short press on either of the momentary switches 

will cause the DSP LEDs to respond with a binary indication of the current filter level 

selection.  



 

 

 
Blue LED = Noise Reduction Filter Level selection active 

 

It should be noted that operationally both modes are always active.  The statements 

above regarding the ‘active mode’ are referencing only which mode is being set up.  

 

Audio Filters: 

1)   300 - 2700 Hz (GREEN) 

2)   300 - 2400 Hz (AMBER) 

3)   300 - 1800 Hz (GREEN + AMBER) 

4)   300 - 1500 Hz (RED) 

5)   300 - 1300 Hz (GREEN + RED) 

6)   450 - 950 Hz (AMBER + RED) 

7)   550 - 850 Hz (GREEN + AMBER + RED) 

 

Noise Reduction Levels: 

1)    0dB (OFF) (GREEN) 

2)    9dB  (AMBER) 

3)   11dB  (GREEN + AMBER) 

4)   13dB  (RED) 

5)   15dB  (GREEN + RED) 

6)   17dB  (AMBER + RED) 

7)   20dB  (GREEN + AMBER + RED) 

8)   24dB  (BLUE) 

9)   35dB  (BLUE + GREEN) 

 

In addition to the selectable filters shown above, there is a narrow 150Hz wide filter, 

centered at 700Hz, permanently connected to the RED LED.  This filter serves as: 

1 -  a level detector and in CW mode will blink in sync with the received signal; 

2 - an indicator that CW signal is centered in the middle of filter’s range. 

 
  



 

 

AUDIO FILTERS: 

Testing results of each audio filter are shown below.  Yellow trace is the signal 

generator sweeping from 300 to 3000 Hz.  The blue trace is the output of the 

selected audio filter.  

 

FILTER #1 (300-2700 Hz) 

 

 

 
 
  



 

 

FILTER #2 (300 - 2400 Hz) 

 

 
  



 

 

Filter #3 (300 - 1800 Hz) 

 

 

 
  



 

 

Filter #4 (300 - 1500 Hz) 

 

 

 
  



 

 

Filter #5 (300 - 1300 Hz) 

 

 

 
  



 

 

Filter #6 (450 - 950 Hz) 

 

 

 
  



 

 

Filter #7 (550 - 850Hz) 

 

 

 
 

For video demonstrations of the FNDSP and further information, visit the website at 

http://jackdev23.wixsite.com/iw2ndh-dsp. 


