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Introduction

With the unique features of the QF1Da512 integrated cirQuiickfilter Pro Software for QF1Da51and
Quickfilteros WideAudi oE technol og yspatializatior{stereop 0 s s i
widening)in a single chip.The procedure outlined below will help the ugaickly design, implement and test
this configuration.For amoredetailed and thorougbresentation of this topiplease refer tthe Quickfilter
Application Brief QFABO0O05 Implementing a single chip seexjualizer 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. QF1D512DK - SavFIRe® development kihotherboard

2. QF1Da512DK Audio SavFIRe development kit daughter card

3. The latest versioof Quickfilter Pro Software for QF1Da51Z his can be downloadl 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 shbelow.

2. Connect power to the daughter card with the supplied pavpglysand connect the QF1D512
DK to the PC with the supplied USB cabl e (

3. LaunchQuickfilter Pro Software for QF1Da512
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Procedure

The procedure for equalizing a speaker and adding WideAudi@lspation is presenteid this Quick Start
Guidein six steps, which are summarized here:

Stepl: Determingg he s peaker 0s There aenssveral populautackniques faor measuring a
speaked s t r ans.f erTHheuntcrta nosnf e r aliity to acturately reprosluceathe rgire aukli@ r ¢
frequency spectrumAny of thesanmeasurement techniguesa n b e us e ds QFPro ftware k f i | t
Step2: Importy o u r s pransfek fanctidrsinto Quickfitdrs QFPr o sof t war e.

Step3: l nvert your speakero6s transf.er function to cr
Step 4: If desiredapply WideAudid spatializatiopwhich is a stereo widening algorithm..

Step5: Run the filter and assess the performance.

Step6: Modify thefilter to customize the soundVith this technique, the usercdnc ol or 6 or A s h a
sound as desiredddng extra bass, more pronounced highrsglearer voice band or even al | t

Quickfilterds dynami c digifalyilterdC amdjeasy o osa QFP® sdiwalie Banbide2o
allow virtually unlimited audio customization.

STEP 1i Create the original transfer

It is assumed the user hagasuredhe original speaker transfer functiofhis is more thajust measuringhe
speaker itself, it is important to test using the actualosure.

This is the single, most important step in the entire process. It is critical that the user begin with an accurate
measurement of the sBphpbeakeadsfeerfonmbanor. doé$ no
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 theypesducible and correct.

For customers who intend to design with the QF1D
transfer function. Pleasmntact Quickfilter if this is desired.

The resultingestdatashould be placenh a2-column text file with the first column being frequency and the
second column being amplitude separated wotimmas. It is not necessary to di extra columns to the right
of the amplitudeTheyare ignorecautomatically by the software
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s S = (e |
| Logitech_Left 50cm_mls raw-5ms 300mV.txt - Notepad | o

File Edit Formst View Help

100, ~54.922708428, - -
101.042246657, -54.7873915882,  ...... 1
102095356096, -54.7873915882, E
103.159441533, -54.6407751131, 1
104.234617364, -54.6407751131, i

105. 32099918, -54.5125434017, e

106.418703773, -54.5125434017,  ......

107527849156, -5413732721154, ...,

108. 64855457, -54.3732721154,

109.780940499, -54.2336712712, i

110.925128683, -54.2336712712, e

112.081242128, 540035429147, e

1131249405128, -5309534360261, ...,

114.429743269, -53.0534369261,

115.622383443, -53.811822948,

116827453860, -53.811822048, i

118.045084103, -53. 6707042825, e

119.275405047, -53.5284625476,  ......

120. 518548960, -5315284625476, o

121.774649518, -53.3871371426, s

123.043841732, -53. 2448038244,

124.32626206, -53. 2448038244, e

125.622048371, -53.1033230346,

126.931239071, -5311033230346, ...,

128.25427762, -52.961817554, o

129.531003541, -52.8204325032,

1300041661444, -52.8204325032, i

1320306296534, -52.6787763786,

123068525553, -52.5382498632,  ......

135. 07868668, -52.3076079867 o

136.486539776, -52.3976079867 s

137.909066176, -52.2579992747 i

139. 346418808, -52.1181226734, e

1400798752202, -52.1181226734,  ......

14226622249, -51.979195781, ...,

143.748387439, -51.8410169395, o

145. 247206456, -51.7034910099, i

146. 76104061, -51.7034910099, e

148290652651, -51.5666213739, e

1490836207022, -51.4307769368, ...,

151.397869881, -51.2050422537, o

152.975809121, -51.2050422537,

154.570194378, -51.1608638544, i -
) )

FigurelAi Original transferdinction as a .txt file

STEP 2V Import y o u r s ptrrssferdunclion into QuickfilterPro

Upon launchinduickfilter Pro Software for QF1Da51the screen in Figure 24ill appear.

1 QF1DaS12Contg - oYX
[ e view Chip _Opbans Help
DD le-u ¢ B erety) (oot} 1 Statcviens

—

@ Mot Carnected (@ Siopoed b User Mode: Advarced
S

Figure 2Ai Startup Screen

Rev A1, October 09 3 www.quickfiltertech.com




(@ APPLICATION BRIEF QFABO006

Quickfilter”

Technologies

Quick Start Guide for speaker equalization and spatialization
(stereowidening)usi ng Qui ckf i | ttetechn®logyi d e

As shown in Figure 2A, the chip defaults are 12S. If a different mode is required, then clickh€hipelect
Data Format Editor to change the QF1Da512 default data forfreat more information on the functions of the
Data Format Editor, refer to tiqguickfilter Pro Software for QF1Da512 User Guide

Next, press the New Filter button to design a new filter for Ghipigure 2B) A new window opens up with a
series of buttons for designing different types of filters. Select the Draw Freeiftenbutton (Figure 2C)

" View > Browse Panal

CiProgram Fles (x86) Quiddier Technolo... QF 108512 r
Eposrie (edosite s Ao i

id 10 Comect o bowrd
(Creck for bosrd correcton.

Figure BT Design a new filter

Create Filter i

Lowpass Highpass Bandpass Bandstop Advanced Filters

Basic Draw

Parks-McClellan 4[ \L Freeform Filter

MultiBand Crossover

Parks-McClellan I L J If ﬁ_ﬂ_ >C Dual Filter

Windowed Sinc Import s

Blackman U Sym Symmetric Filter

Import
AS?H‘I‘ Asymmetric Filter

Windowed Sinc
Blackman-Harris _[ \_
Windowed Sinc Import
Blackman-Harris \ { f \ \_/ ?Sua’ Dual-Src Filter
7 Term rc

Cancel

O

Figure Z i Choose Draw Freeform Filter
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Select thedpenFile icon (Figure 2D)which will prompt you to locate the file you wish to import (this is the
common speaker transfemction created in Step 1 for both speakers).

& || 2 Fer Respanse [P )
o -8 [ ||| Ele| B~ @ .
Lo Freorm Dt Filter Response

cccccccccc

Figure D1 Select open file

Browse to the file and select ihen pres©pen (Figure E). The transfer function will be loaded into the filter
editor window where you can then begin to desigrfitte (Figure F).

Frestom Design Fites e
— - Filter Response

Figure E1 Select file and load i
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@ -|@) V[7 o|x| mlaf 6 ¢

Filter Response

L50d Freefcrm fike data from a test ke
% SN SNOROOBOECOC 0

Figure 1 Original transfer function loaded

Quickfilter software sets the default sampling frequency &HBand the number of taps to the maximum
value (511). The useray changehisif desired by highlighting theox and changing the value.
STEP3il nvert your speaktrcréate the egaatizatibnefiter f unct i on

To create the inverse transfer function (equalization filter), click on the Invert Data Button (Figure 3A) and the
original transferfunction will be inverted and the coefficients scaled (Figure 3B).

@

Figure 3AT Invert Data Button
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