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TR, THREE T AS TR AT LT AIC %1 CODEC jEH #5111 . TIBQ(COEFFICIENT-
CALC)F1H-F miniDSP CODEC [f] PurePath Studio. iX /> T HAR AT LI TIE R R,

TIBQ ¥ it% T Biquad JEH as IS A H A URTESOR (87 5005 (8. (HZ B Ui ISR AT AR, 3% BLx
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12.0[81—
100[Hz] 1000[Hz] 10000[Hz]
I
No. Enab\e| Type \ SubType \ Fc [Hz] |Ga\n [dB] BW [HZH Q \ S| O| Fs: (44100 [Hz]
1 [ ¥ |High Pass Butterworth 1 75 0.0 4 1.000 |Y[N 5 -|-
2 | ¥ ¥ Bassshef th 1 300 3.0 8 1.000 YN ey
3 [T [eq 100 0.0 20 1.000 |77 |z Graph
4 | eq 200 0.0 40 1.00 7?7 - - P
5 | |eq 400 0.0 80 Loon | ?|? == ¥ Gain
s |[Ieq 1000 | 0.0 200 HE - ¥ Phase
7 [T eq 2000 | 0.0 400 1.00 ? 7 - -
s | EQ 4000 | 0.0 800 1.000 |?|? il = .
5 | eq 10000 | 0.0 2000 1000 72 ~ o dB = 3
rr
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4.1

HSEAE Fs WAL B RAER, IRGAEA TIIRITIF R JEEcAs, AT DL/ S X e 18 4 o L 4 T
WpERAs . Enable X R ATPIANIET, 5 — NRARRE ST RIIESAS 5 RN 1 AR 7Rt
JSEEE A PR 2, e xS B i) Bass Shelf JiE 4 7T DUE B0 BB 0 (14 i 2. 5 THI 1Y)
S e, O FnEBiuith. AIC &% CODEC JE# v 16 fai 24 £, mIANE A A+-12dB.
n SR T A A0S T 2 1 5 D0 T DA SRR I AN SEBRTE A ) ) 2 U R T DA B R T 2l kAT

Resolution: |24 Bits Open | Save ‘

Text "* Sample Rate = 44100" -
Text "* Fiter 1 High Pass 2nd Order Butterworth, 65 Hz Fc 0.0 dB "

Text "* Fitter 2 Bass Sheff 300 Hz Fc 3.0 dB"

Text "* Fiter 3 EQ 700 Hz Fc -4.0 dB 200 Hz BW"

Text "= BQ: H(z) = (N + 2*N1/z + N2/(z2)) / (8388608 - 2¥D1/z - D2/(z2))"
Text "* Fitter Coefficients in format NO, N1, N2, D1, D2"

Text "* 10: H(z) = (NO + N1/z) / (8388608 - D1/2)"
Text "* Fiter Coefficents in format NO, N1, D1"

Text "* Fitter 1 BQ "

OX7F2A15

0xB80D5EB =
Ox7F2A15

0x7F2963

Ox81AAGF

Text "* Fiter 2BQ "

Ox7FFFFF

0x84374A

0x77D64B

0x7C73C1

Ox86E77B

Text "* Fiter 3BQ "

Ox7EF4F1

0x8372E2 TN
0x7B63C5

0x7CBD1E -

4 ¥

Figure 5 TIBQ tHE.45

— & AIC31 R%112h 16 KL REL, 1M AIC32 RFIy 24 i R E,  FAKTT DL X 50 4. 78
Resolution {7 B 5 & X B 1 RSB HOFEN 2, T 0 V8RS O R R AR oL, At ek o5
NS E A . X LR E B o] T 5 N CODEC P #5 B [ R AL AT A7 8%« BUE RS AN & 11 L1 B
B AL BRI R, B T HIB IS 2%, 45 NO, N1, N2 1 D1, D2 435l % .41 H ) 5 2 50E -
it T g AE, N2 f1D2 40, FTeAHRA =ARE, SR NO, N1 Al DL, IXE8¥fE i SR
CODEC F#HE F- Mt e SCRABXS L o

SHRIC B A ST U1

SHHILE

SR E BRI F B R EAE CODEC ¥ B/T Mg T % & . CODEC W#f# H/NY DSP 4T
ACED, {EBATHIRHE, DSP 1 i REUE A INKEMSU . AT DAE R E REUGRH%, ZRAE DSP 2
BAHIZITIM . DSP [ HEJEF ADC/DAC I HLIFEAHIER, FrAEWHi DSP FIHE, 75 56 I R
ADC/DAC. Bi#EfEWIMAALIE %, fEHF /5 ADCIDAC 2 Hif fic B if R 4.
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INSTRUMENTS ZHCAT721

WmREAEIET, HERWK DSP/ADC/DAC, I &5 E8 57 1F 6 i) I B AN L YR 7 A BE PRI DSP 1B L
VB, B r=Amrs, o T AR S > 2] ADC/IDAC> R E &3> )¢ PLL, I b H—ITHF
ADC/DAC>FTJF PLL O BLJH % .

BT HETE RS T AT AL 2], AIC310X RV RN JE A8 bbb, Hin s 3 FIg e 23 i &2 F €
WAk, REIE TR R A 2 NSRBI AR T U, BT DL RS Mk B AR A AR AR IR R A k. T
AIC311x 1 AIC32 #41, yEE#RRZ, 1M HicA HALDIRELLan 3D, AGC, DRC, Beep Generator 4,
FrLLRBARR 2, TR 2SI RBUNAEAN 4 Processing Block (PRB) 2 Ja& — /N, B4 H T &
WA RBGhNE. WK, Uk FIEIER A A FIREUNO &M P44 Zi474% 12 FFUR ) 3 A7 0:

Filter Coefficient Left DAC Channel Right DAC Channel
BIQUAD A | NO | C1 (Page 44, Registers 12,13,14) | C33 (Page 45, Registers 20,21,22)
N1 C2 (Page 44, Registers 16,17,18) C34 (Page 45, Registers 24,25,26)
N2 C3 (Page 44, Registers 20,21,22) C35 (Page 45, Reqgisters 28,29,30)
D1 | C4 (Page 44, Registers 24,25,26) | C36 (Page 45, Registers 32,33,34)
D2 | C5 (Page 44, Registers 28,29,30) ] C37 (Page 45, Registers 36,37,38)
Figure 6 Tt REMIEFAE B
— g - RN N g . RN p— v -
5 Z N0 R FHFEAEFT A TIBQ AR NO FIEUE 78 3 N F 15 2IX 3 ANE 7RIl
SRR B

{HH AR S 2 AN A 2 5G] ADC/DAC BRI, ELanEEAE 3R 80% IR M 1 2 EQ,  APA XA
i 550 3 A5 A5 FH SIS ) 48 3R ke St L 5| RS ) 5 5 4 . AIC311x A AIC32 % %51 CODEC it 1 X%
MM ARSI R B SR ), R BT DU 4L A7 A 25 (R 2k A RZE b B, {E DSP iz 47 i,
DSP i F{ H A —ANgg th it Buffer A, IXANIEAEATH 22 A ARER; 12C 115, 10 R4 —"NAA B
DSP ff FHRIZErH B 7T LAY 12C 525 . )5 sh D12 (e 2 (%, DSP H 3V H 54— N2 ph
B, ZHIM#E R A SRR E AT LIgk 12C 25 . AIC #2431 7 — AN IFHIRLEIR AL B, s
DSP iZ THIME, Tt 12C 5 RN M X, AIC M2 [ 3wk i 3] DSP &4 14 H 143 R 22 1.

158 FH XU M LRI FR D 283X B AR N Adaptive Filter. 22 X 2 i) (1) 27 A7 28 F T T e R R0 AT 22 o
XY, bl AIC3204 st 2574y, D2 S ~JFox, DO AYIHdn4, D1 R/s2AT DSP IE/EfE T
ZE

5.4.2 Page 8/ Register 1: ADC Adaptive Filter Configuration Register - 0x08 / 0x01 (P8_R1)

READ/ RESET
BIT WRITE VALUE DESCRIPTION
D7-D3 R 0000 0 Reserved. Write only default values
D2 RW 0 ADC Adaptive Filtering Control

0: Adaptive Filtering disabled for ADC
1: Adaptive Filtering enabled for ADC

D1 R 0 ADC Adaptive Filter Buffer Control Flag

0: In adaptive filter mode, ADC accesses ADC Coefficient Buffer-A and control interface accesses
ADC Coefficient Buffer-B

1: In adaptive filter mode, ADC accesses ADC Coefficient Buffer-B and control interface accesses
ADC Coefficient Buffer-A

Do RW 0 ADC Adaptive Filter Buffer Switch control

0: ADC Coefficient Buffers will not be switched at next frame boundary

1: ADC Coefficient Buffers will be switched at next frame boundary, if in adaptive filtering mode.
This will self clear on switching.

Figure 7 SR M D) Bei] F 17 2%
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DO XA Yieen 4, FNHBEZBEZN, FraEEIITRER. TEERNE, XN SN2
H1 128 4% ) WCLK I BiRUREN 1, it EALE DI (I i A ORAIE 128 2 TAR . AR RERAE 12S /2
MAETAE, AT LA DO 72 54— € I 1| A e dn 30 2 W A 3hiEE, WREE N 1 2 )5 30 2/
WEATEE, AR 12S REA TIEN, Ea k77 U E S H.

Pt LUK BLE SR, AR AT IR 3EAT R B U 2L DA R 34«

R R X g X A) >[H Adaptive Filter Configuration Register 5 0x05 (f#4Fix M5
KBTI > 10 ZFP 3 — R H 572 IE A8 DO AL A, WIRKAEEE, JksL5Em 3 IRIEHF
SR DO MR IER, WHATW RS SHOFEN L, >WE DO M E&iEE, NHKHITE R
e ERZMTX g X A) o SeEAEEH T Fra S i) R A& Stk in AGC, DRC, Beep 5.

5 HERFIHHEEQZHK

5 Ja 250 B BRFEAR T B SER TH A EQ IS4, I8 EQ 75 EEARARE 45 12 BN T A1 1 25 K SN
(), At Y (YRR 2% — MR X M T oK . FESCRY SLAAGAT v, FEE S T A X HE T 7 A
Matlab () T HA s S H e IT1E, 8A I HERE AR IX e AR PG Se I R Skl ok, X EAER
2 SLAAAAT Fi ARt 72, BB A I UE IE B ARRD AT BT By R 22, ARG AR R K
B, AR I R NI A B

#include <stdio.h>

#include <math.h>

int main(int argc, char **argv){
double res = /7 xEAEED MCD-1); 246 A% 8388607, 16fi: 32767 */
double dBval VA TNy 4

double SRval = VA S 4
double FOval = /* wis *</
double BWval = Ao S eV 4

double A, omega, sn, cs, alpha; /* hjajk, SEHBIZHLERIAEN */
double a0, al, a2, b0, bl, b2; /* #x, iti e */

double absMax = 0; /* ¥b0, bl, b2fER/NEER */

int NO, N1, N2, D1, D2; /* {fiitsiimsasssgy >/

A = pow(10, (dBval)/40);

omega = 2 * M_P1 * (FOval)/(SRval);

sn sin(omega) ;

cs cos(omega) ;

alpha = A*sn/(2*FOval/BWval); /* x}1Peak EQ, Q = Q/A */

b0 = 1 + (alpha*A); /7 XHJFHRIESIEBIZIL w5zl 2% */

bl = -1 * cs; /* XHEEHKBMIEARNSRL-2, (HZCODECHHHCLAR2, LUK EAfERLUL */
b2 = - (alpha*A);

a0 = + (alpha/A);

al = -1 * cs; /* [lL, XHEARFED-2 */

a2 = - (alpha/ZA);

b0 /= a0; /* xuJrifaotsnhl */

iT(fabs(b0) > absMax) absMax = fabs(b0); /* 3o, bl, b2iymK4xtfn */
bl /= a0;

if(fabs(bl) > absMax) absMax = fabs(bl);

b2 /= a0;

if(fabs(b2) > absMax) absMax = fabs(b2);

al /= (-1*a0); /* al, a2sLl-1/EN HCODECIEM BRIV, Z LA — =B H HHEE */

a2 /= (-1*a0);

6 TLV320AIC3xxx JEH AN R E - SLR i H
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if(absMax > ) { /% #if#bo, bl, b2/ */
b0 /= absMax;
bl /= absMax;
b2 /= absMax;
b
/* EONEEEOMTENG B RN, BN E AR SR, BT LA B A AL 98 24/ 164 ) T B d Al s S AL, L ENFF81AA09 L Bk
{EHLOX81AA09E Tl T-5 FICODECHI R ¥k >/

NO = Floor(bO*res);
N1 = Floor(bl*res);
N2 = Floor(b2*res);
D1 = floor(al*res);
D2 = floor(a2*res);

printf(C'NO: %04X, N1: %04X, N2:%04X\r\nD1l: %04X, D2: %04X\r\n', NO, N1, N2, D1, D2);

return
}
6 ZEM
1. Configure the Coefficients for Digital Biquad Filters in TLV320AIC3xxx Family (SLAA447)
2. https://en.wikipedia.org/wiki/Digital biquad_filter
3. TLV320AIC3204 Application Reference Guide (SLAAS557)
4. TLV320AIC3101/4/6 datasheet.

TLV320AIC3xxx JEH AN R E-SLRT i H 7
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T EERBAUHELTE ERBERE , TI TR RR.

ZREE T RERAKRLFBREZRETETEABHAZRMNEZ4 M ENEMARE. A, RAR/HRE.

TBHEAT T BR. SEHMKFEATRERBNMH, TI =RABSHEAMEN., XEXREBEETFRTERT TI WESE™R
(http:/Awww.ti.com/sc/docs/stdterms.htm), F{EERFBER (http://www.ti.com/sc/docs/sampterms.htm) BIFRE SRR

MR 25 kit s LTI A< X {H 42 K08 1568 5 b K 32 #%, FEGifY: 200122
Copyright © 2017 &ML FHEAR (Rl HRRAF


http://www.ti.com/sc/docs/stdterms.htm
http://www.ti.com/lit/pdf/SSZZ027
http://www.ti.com/sc/docs/sampterms.htm



