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Introduction  

 

With the unique features of the QF1Da512 integrated circuit, Quickfilter Pro Software for QF1Da512, and 

Quickfilterôs WideAudioÊ technology, it is possible to create a stereo equalizer with spatialization (stereo 

widening) in a single chip.  The procedure outlined below will help the user quickly design, implement and test 

this configuration.  For a more detailed and thorough presentation of this topic, please refer to the Quickfilter 

Application Brief, QFAB005 Implementing a single chip stereo equalizer with spatialization using Quickfilter's 

WideAudio technology. 

 

 

Setup 

 

In order to implement a single chip stereo equalizer with spatialization, the user must have the following:  

1. QF1D512-DK - SavFIRe® development kit motherboard. 

 

2. QF1Da512-DK Audio SavFIRe development kit daughter card  

 

3. The latest version of Quickfilter Pro Software for QF1Da512.  This can be downloaded at no charge on 

the Quickfilter website at http://www.quickfiltertech.com. 

 

To begin, please follow the below steps: 

 

1. Mount the QF1Da512 daughter card as shown below. 

 

 
 

2.  Connect power to the daughter card with the supplied power supply and connect the QF1D512-

DK to the PC with the supplied USB cable (see respective Userôs Guides). 

 

3. Launch Quickfilter Pro Software for QF1Da512. 
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Procedure 

 

The procedure for equalizing a speaker and adding WideAudio spatialization is presented in this Quick Start 

Guide in six steps, which are summarized here: 

 

Step 1:  Determine the speakerôs transfer function.  There are several popular techniques for measuring a 

speakerôs transfer function.  The transfer function is a speakerôs ability to accurately reproduce the entire audio 

frequency spectrum.  Any of these measurement techniques can be used by Quickfilterôs QFPro software. 

 

Step 2:  Import your speakerôs transfer function into Quickfilterôs QFPro software. 

 

Step 3:  Invert your speakerôs transfer function to create an equalization filter. 

 

Step 4:  If desired, apply WideAudioÊ spatialization, which is a stereo widening algorithm.. 

 

Step 5:  Run the filter and assess the performance.   

Step 6:  Modify the filter to customize the sound.  With this technique, the user can ñcolorò or ñshapeò the 

sound as desired, adding extra bass, more pronounced highs, or clearer voice band é or even all three.  

Quickfilterôs dynamically programmable QF1Da512 digital filter IC and easy to use QFPro software combine to 

allow virtually unlimited audio customization. 

 

 

STEP 1 ï Create the original transfer  

 

It is assumed the user has measured the original speaker transfer function.  This is more than just measuring the 

speaker itself, it is important to test using the actual enclosure.   

 

This is the single, most important step in the entire process.  It is critical that the user begin with an accurate 

measurement of the speakerôs performance.  If the transfer function does not truly reflect the speakerôs response, 

then the equalization and spatialization will be far from optimal.  The user is strongly encouraged to make 

multiple measurements, comparing the results in order to confirm that they are reproducible and correct. 

 

For customers who intend to design with the QF1Da512, Quickfilter has the ability to measure your speakerôs 

transfer function.  Please contact Quickfilter if this is desired. 

 

The resulting test data should be placed in a 2-column text file with the first column being frequency and the 

second column being amplitude separated with commas.  It is not necessary to delete extra columns to the right 

of the amplitude. They are ignored automatically by the software.   
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Figure1A ï Original transfer function as a .txt file 

 

 

 

STEP 2 ï Import your speakerôs transfer function into QuickfilterPro  

 

Upon launching Quickfilter Pro Software for QF1Da512, the screen in Figure 2A will  appear.   

 

 
 

Figure 2A ï Startup Screen 
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As shown in Figure 2A, the chip defaults are I2S.  If a different mode is required, then click Chip, then select 

Data Format Editor to change the QF1Da512 default data format.  For more information on the functions of the 

Data Format Editor, refer to the Quickfilter Pro Software for QF1Da512 User Guide. 

 

 

Next, press the New Filter button to design a new filter for Chip B (Figure 2B).  A new window opens up with a 

series of buttons for designing different types of filters.  Select the Draw Freeform Filter button (Figure 2C). 

 

 

  
 

Figure 2B ï Design a new filter 

 

  

 
 

Figure 2C ï Choose Draw Freeform Filter 
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Select the Open File icon (Figure 2D) which will prompt you to locate the file you wish to import (this is the 

common speaker transfer function created in Step 1 for both speakers). 

 

 

 
 

Figure 2D ï Select open file 

 

 

Browse to the file and select it, then press Open (Figure 2E).  The transfer function will be loaded into the filter 

editor window where you can then begin to design the filter (Figure 2F). 

 

 

 
 

Figure 2E ï Select file and load it 
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Figure 2F ï Original transfer function loaded 

 

 

Quickfilter software sets the default sampling frequency at 48 kHz and the number of taps to the maximum 

value (511).  The user may change this if desired by highlighting the box and changing the value.    

STEP 3 ï Invert your speakerôs transfer function to create the equalization filter 

 

To create the inverse transfer function (equalization filter), click on the Invert Data Button (Figure 3A) and the 

original transfer function will be inverted and the coefficients scaled (Figure 3B). 

 

 

  
 

Figure 3A ï Invert Data Button 


