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It is often useful to quickly be able to create an inverse transfer function to be used as a filter.  Applications 
include audio equalizers whose main function is to flatten the speaker response and provide emphasis in certain 
frequency bands.  The procedure outlined below will help the user design, implement and test this inverse 
transfer function utilizing Quickfilter’s QuickfilterPro software, the Quickfilter QF1D512 development kit and 
the Quickfilter Audio-Mojo board.  (For more information on the operation of the QF1D512 Development Kit 
and software please refer to the QF1D512-DK User Guide.  For more information on the QF-Audio Mojo 
operation, please refer to the QF-Audio Mojo User Guide.  Both of these documents can be found at 
www.quickfiltertech.com). 
 
STEP 1 – Create the original transfer  
 
The user can create the initial transfer function using any method (including empirical measurements or MatLab 
simulations) with which he is comfortable.  For audio applications, Quickfilter recommends running a sweep 
using an Audio Precision 2700.   The resulting data needs to be in a 2 column text file with the first column 
being frequency and the second column being amplitude. 

 

 
 

Figure1A – Original transfer function as a .txt file 



APPLICATION BRIEF                QFAB004 

QF1D512 SavFIRe®  
 

Creating Inverse Transfer Functions with  
the QuickfilterPro Software 

 
 
 

Rev A1, April 08 2 www.quickfiltertech.com 

 

 
 
STEP 2 – Import the original transfer function into QuickfilterPro  
 
If using the Audio-Mojo, open the QuickfilterPro Software then select Dual Serial and select the Audio 
Mojo_DK ADC.  If using only the development kit, you may leave the settings as they appear in the default. 
 
 
 

 
 

Figure 2A – Using Audio-MoJo  
 
 
 
 



APPLICATION BRIEF                QFAB004 

QF1D512 SavFIRe®  
 

Creating Inverse Transfer Functions with  
the QuickfilterPro Software 

 
 
 

Rev A1, April 08 3 www.quickfiltertech.com 

 

 
 
If using the Audio-Mojo, select Chip A and load the left template file (Audio-Mojo-Left.q1d2), then select Chip 
B and load the right template file (Audio-Mojo-Right.q1d2).  These files can be found in the default directory 
you chose when installing the QuickfilterPro Software.  This is typically C:\Program Files\Quickfilter 
Technologies\QF1D512\Sample Files.  Doing this assures the user that the appropriate pin settings are loaded 
for the Audio-Mojo codec.  This step is not necessary if using just the development kit.  You may also enter 
these setting manually by selecting Chip on the menu bar and then selecting Data Format Editor in the drop 
down.  Similarly you select the Pin Settings in the drop down to enter that information.  If doing this manually, 
you must do it for both A and B chips.  The appropriate defaults for these settings for the Audio MoJo board are 
shown below. 
 

 
 

Figure 2B – Setting the defaults on chip A if using Audio-Mojo 
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Figure 2C – Setting the defaults on chip B if using Audio-Mojo 
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Figure 2D – Selecting Data Format Editor and Pin Settings Editor 
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Figure 2E – Required Audio Mojo Data Format Editor Settings for Chip A 
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Figure 2F – Required Audio Mojo Data Format Editor Settings for Chip B 
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Figure 2G – Required Audio Mojo Pin Settings for Chip A 
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Figure 2H – Required Audio Mojo Pin Settings for Chip B 
 
If running only with the development kit, these settings are not required. 
 
Next, press the New Filter button to design a new filter.  A new window opens up with a series of buttons for 
designing different types of filters.  Select the Draw Freeform filter button. 
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Figure 2I – Design a new filter 
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Figure 2J – Choose Draw Freeform Filter 
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Select the open file icon which will prompt you to locate the file you wish to import. 
 

 
 

Figure 2K – Select open file 
 
 
Browse to the file and select it.  Set the Sample Frequency to your desired sample rate (in this example 48000 
Hz), then click Open.  You will see a message if the total number of points exceeds 1024.  In this case, 
Quickfilter uses a best fit method to import only 1024 points.  Click OK on this message, and the original 
transfer function will appear in the filter window. 
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Figure 2L – Select file and set sampling frequency 
 

 
 

 
 

Figure 2M – Click OK 
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Figure 2N – Original transfer function imported into QuickfilterPro 
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STEP 3 – Create the inverse transfer function in QuickfilterPro 
 

Click on the Invert or Gain Button (alternately, set the mouse pointer anywhere off of the chart but within the 
Filter Response window and double click) and an option window will appear. 
 

 

 
 

Figure 3A – Invert or Gain Button and Option Window 
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Click the box labeled “Invert all Freeform points”.  At this point, you may also choose to apply gain.  Click the 
“Apply gain to Freeform Points” box and enter a gain number.  The purpose of this is to shift the inverted curve 
upward or downward.  During this procedure, the user must not apply so much gain as to make the sum of the 
coefficients greater than 1.  If the coefficients sum to a number greater than 1, then the resulting filter may clip 
and distort.  The sum of the coefficients is displayed for the user’s reference after the design filter button is 
pressed.  The number entered at this step to move the curve down is a positive number.  QuickfilterPro uses this 
number and the invert function to move the curve down.  Also, if using the Audio-Mojo, change the number of 
samples from 511 to 501 (this can remain at 511 if using the development kit only). 
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Figure 3B – Result of inverting and gaining 
 

From this point, the user may click the Invert or Gain button (or double click anywhere off the chart to bring up 
the gain window) again.  The user may continue to add gain keeping in mind that the sum of the coefficients 
must be less than 1.  The number entered is a positive number to move the curve up or a negative number to 
move the curve down. 
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Figure 3C – Adding Gain 
 



APPLICATION BRIEF                QFAB004 

QF1D512 SavFIRe®  
 

Creating Inverse Transfer Functions with  
the QuickfilterPro Software 

 
 
 

Rev A1, April 08 19 www.quickfiltertech.com 

 

 
 

Figure 3D – Gained up Inverse Filter 
 

Press the design filter button and the resulting filter will be displayed.   The coefficients will be adjusted to 
maintain unity gain through the filter. 
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Figure 3E – Designed Filter 
 
 
Save this resulting file for later use (Section 4 Editing the Inverse Transfer Function).   
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Figure 3F – Click Save As 
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Figure 3G – Name the file and click Save 
 
 

If no editing is to be performed on this filter, then pressing Done will load the filter into configuration A.  
Repeat this procedure for configuration B if using both channels. 
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Figure 3H – Done 
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Figure 3I – Filter loaded into configuration A 
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Figure 3J – Choose Configuration B and repeat entire procedure 
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STEP 4 – Editing the inverse transfer function 
 
Although QuickfilterPro gives an optimized fit for the inverse transfer function, sometimes a manual tweak can 
be used to achieve a slightly better curve fit.  In order to manually edit the curve saved in step 3, click the “Load 
Freeform data” button to reload the file.  A window will pop up which allows you to browse to the file you just 
saved.  In the Load Action pull down on this window, select Load Data and Reference Points.  This will clear 
the screen of any data points currently in the window and it will load two curves.  One is a curve that can be 
edited and the other is the same curve which will stay on the screen unedited. 
 

 
 

Figure 4A – Load Data and Reference Points 
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Figure 4B – Data and Reference Curves Loaded 
 

At this stage, the data and reference curves lay on top of each other, so they may not be distinguishable. 
Click the Design Filter button to design the filter. 
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Figure 4C – Load Design Filter 
 

Choose an area of the filter that you would like to edit then click on the selection box and highlight all the 
points to the left.  Then click the X button to delete the points.  Note that the original reference points are still 

Area to edit 
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there for comparison.  Alternately, you can choose one point and hold down the Shift Key.  This will delete all 
points to the left of the original point selected. 

 

 
 

Figure 4D – Selecting the points to delete 
 
 
 
 

 

Area to edit 
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Figure 4E – Deleted points and Original Reference Points 
 
Starting from the rightmost of the deleted points, place new points on the graph to try to influence the shape of 
the resulting filter.  Press the Design Filter button to see the results of these new points.  Repeat this for any 
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other points you wish to change.  If satisfactory results aren’t achieved with about 6 points, then the original 
optimized curve is the best fit. 
 

 
 

Figure 4F – Added points and resulting filter 
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STEP 5 – Viewing the results 
 
Pressing Done on the filter design screen will load the configuration in whichever channel was selected (A or B).  
If the user is designing only with the development kit and all the channels required by the user are programmed 
(unused channels should be bypassed by clicking the Bypass button) then the user is ready to view the results 
within the FFT window.  Select each channel that has a filter loaded and save the configuration. 
 

 
 

Figure 5A – Bypass box and FFT Window 
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Figure 5A – Save configuration for Channel A 
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Figure 5B – Save configuration for Channel B 
 

Connect a signal to the BNC connector on the development kit labeled ADC and the resulting output is viewed 
on the FFT window. 
 
If the user is designing with the Audio-Mojo, there are two options.  While the Audio-MoJo is connected to the 
development kit, the audio path is routed to the development kit’s 1Ds.  The user then not only has the visual 
display of the FFT window, but he also has filtered audio coming out of the Audio-MoJo which can be routed to 
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a powered speaker for audio testing.  The second option is to program the Audio-Mojo and run it stand alone.  
One advantage to this is that the user can program two sets of filters into the Audio-Mojo and utilizing the 
onboard push button (SW1), can readily do an A/B comparison between the filters.  One set of filters is 
generally flat (no correction) so that the A/B is a comparison between the original audio and the filtered audio. 
 
STEP 6 – Programming the Audio-MoJo 
 
With the Audio-MoJo mounted on the development kit, attach the programming cable from J4 on the 
development kit to the programming header on the Audio-MoJo.  In the QuickfilterPro Configuration window, 
load the previously saved configurations into channels A and B. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6A – Audio-MoJo board 
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Figure 6B – Open Configuration 
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Figure 6C – Load configuration into Channel A 
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Figure 6D – Load Configuration into Channel B 
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Select Export to External Host and click the OK button on the Export to External Host dialog box.  Load the 
Left Channel and Right Channel configurations into the Default Settings and click download.  This will 
program the Audio-Mojo Flash with the first set of configuration files. 
 

 
 

Figure 6E – Export to External Host 
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Figure 6F – Export to External Host Dialog Box 
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Figure 6G – Downloading Default Settings 
 
 

If you wish to have an alternate set of settings so as to be able to do A/B comparisons, go back to the 
QuickfilterPro Configuration window and load a new set of configurations into Channels A and B.  Then select 
Export to External Host, click OK and load the alternate configurations into the Alternate Settings Box and 
click download.  This will program the Audio-Mojo Flash with the alternate set of configuration files.  Remove 
the USB cable from the development kit, then remove the programming cable, then remove the Audio Mojo 
Power, and finally remove the Audio-MoJo board from the development kit.  Make sure jumpers 1-4 are in the 
1-2 position and re-apply DC power through J7 or the DC jack.  This can be 6-12VDC.  Connect RCA cables to 
inputs and outputs, and the user can listen to A/B comparisons on an audio stream. 
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Figure 6H – Loading Alternate configurations 
 
 
 
 
 
 
 
 
 
 
 

Figure 6I – Audio-MoJo Layout  
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