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MICROCHIP

AN2432

1S206X——DSPHECE T EAAEC AEIEFE AN

Rt

o WFFAE [ VEER (Acoustic Echo Cancellation,
AEC) , Iy BRA 75 35 5 AN A B 22 5w A 7R
[\l

o T HE[%ME: (Noise Reduction, NR) , HJ#jifilfazs
IREE e A DU R B (S S5  iE.

o SRR (EQD , ARG A 4TS H SR L5400
BEQ, Aok BT FH 22 vn B4 75 2 I A0 28 1 9
Ak, PR T PP BRI B ROk A P R .

o WHEEIBUED A (High Pass Filter, HPF) , Al#2
AR ZE B HIR &5 74 (1 g8 % 25, LAJEBR MIC Al
SPK %1% AN TR EL R A

fair

AR FE A T 1S206X SoC [ s 2, BEaMNEA
AT mVEREREME . SCRF R JE 5 AR B AR R 75 2 0] 7
B SEARO SRS SUNSINAL. BEBE. PRI R
B MeAh, P ITR RS, IR LA [ 9 R
WMIHAECHINR, F4k, HF(E 544 (Digital Signal
Processor, DSP) it & T H F it 42 4t T S #iii  b
16H, AHERGBOE A SRR 7 2% E DSP I
1S206X SoC & AymtkRESS S AL B m i, ARt (i
B B A PR . 1S206X SoC I FE AR H 58 I
2. FaANR. SpkGain. MICH#E%5. AECHIIRSHiH, w1y
IERHCA AES AN b, I AN ] SRR E T AR HE %
BERIEAT AR . AECTIRETE[RIP % MiEHE (Synchronous
Connection-Oriented, SCO) #£ %+ 13 w X, ( EAT
RS AR IR,

B TNR/AECT e b, & RRE. 2 B 3 &5 36 [
4% (Multi-Band Dynamic-Range-Compression, MB-
DRC) . iUk (Virtual Bass, VB) 45fl (A2DP)
BT HT &R .

FE B PRI A7 75 4 3 78 4 PR RIS A4 Sk iU H LR
AT RE MB-DRC A1 VB SR 1 35 5 A 15 b FE o fi fiE
AW T g ] SR A 05T AR SIS 5 2
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AN2432

1.0 [E54ERE

N S B EEIRE, NG SRR w, A1
e LT —BegE 5 MARE . EARCR T, WEF R &R
PLIR I K 3% 25 DSP 34T i i AL B I B8 A RO “ AT 8E

E1: BEESLE

W& RAT s AT MR . W A% k% H DSP Ak
PS4 T 0 7 8 B B R AR “ B AT e R AT AT
MIC” B&4% .

Encoders

1S206X-012
DSP
CVSD/A-
Antenna Law/p-Law Far-end
"] MsBC i NR
Blugtooth Hecaders _
RF/Base Digital i

band CVSD/A- MIC Gain ;
processor Law/u-Law 5-band Near-end - ADC
- MSBC ’_%’@ EQ NR/AES e ﬁ

Speaker

5-band [ ,
HPF |~ DAC Audio
Iil L I Amplifier

Additive e
Background
Noise
= ==
& 2. E{E S
15206X-012
DSP
Antenna
8051
Processor/
Bluetooth Audio 5-band Audi :E[
»= SBC/AAC - udio
RF/Base Decoders Effect EQ DAC =™ Amp
band Speaker
processor
External
ADC fe—— Audio

Source

BRI 2 45 W 7 138 38 RS 9005 5 A AR S 4R i i
FOH-22 B FH A DSP A B R AR HE B . DSP #5115
T Y T 2% AR % R 2 AARE AT 3% e FLAH LIS S5 AL 3 Th
fit. NN ER RIS 2 (Analog-to-Digital Codec,

ADC) #2488 dB=if5HELl (Signal-to-Noise Ratio,

SNR) ##fs 4, 1M #4455 2= (Digital-to-Analog
Codec, DAC) #2198 dB 7= SNRE 540, W4 F0
RF/i 1] 72 1 2% 4b P 2% 40 22 A 57 15 14 32 4] (Medium
Access Control, MAC) FITC& i1t . T 45 %
FR SR HIG N, AME SO 8 TR S A 5 .

T Y D 3% —— S FE 8 KHz 7 T 1) 3 4 W] A% ) % 44
& (Continuous Variable Slope Delta, CVSD) F137 #f
16 kHz 77 % 1) o B Wit 7 i 4 % (Modified Subband
Coding, mSBC) W H T ¥ F1EHFH, WK1 iR,

mSBC 72 ¥ 7 % $E it & X 1+ (Hands-Free Profile,

HFP) 1.6 /& S am i M 15 2 dn i 2%, ml 44t &g
EEHE. REFHGLELHFP 1.6 E & T
WA, mSBCHIEZE NIE ST fiiyes, Higs ML
%M (B3GR VOLTE) k.

29, DSP & MB-DRC. VB FIAW ThEE, JaER
T 928 5 5 R EQ. U7 28 1 4 N3 [nl A X
% M08 5 SR 3k BXUME 5 1 R i 21 DSP it AT & M
H, HWIHEEE M5 HEEQY) R Y R IE T
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A2DP F 4. 1S206x £ 41 i (A A7 f B 5 S B SBC
AIAAC-LC figfi5g 2% . # ROM )% 5 A 37 # AAC-LC.
HREMEE, 30 (Bluetooth® MU=t <7 4 75 ¥ 45
SoC) (DS60001409F CN) . A3k, N T & iEEH
AAC-LCRiZE:, TE/=MBiznar, HERE “Via
Licensing” $2AE 11 AL,

© 2021 Microchip Technology Inc. DS00002432B_CN 55311



AN2432

20 DSPERETE

K34t 7T DSPRCE T A M A& HA S RS Mk
Main Function (F3IfjFE) . Voice Function (if& 1)
fi£) . Audio Function (Z#izhfg) F11°S/PCM.

AW Main Functioni£ £\ Thas, L% A FDSP
ARG BN E B, B “hiR g A
“Birma” B,

“APLEIE” AR YA P E NR/IEC/EQ/FIR I EE,

M “HrEae” ML TR E. A EERFELh—

Mg, #dDSP Default (DSPELIME) &4l4¥ 2

B NG E .

« Load (n#) #dl—vHFIn#H1%2% EEPROM
XA DSP MRS HRIE R, FEKHMHMNKE A
SRR TE HAdE TR

Kl 3: DSPEREETH

+ Save (f#f7) &4l A TR AR P S
(Graphic User Interface, GUD T H 2477 ¥
B, ¥ HE% NEEPROMEE . 4% EEPROM
KAMEE, E3 7.0 “EEPROMTA#KR” .

« DSP Parameter (DSPZ ¥ AT 5 HNR/
AEC/ &% /DSP 245 H154, ANEHEDSPAN TR
. 12S ZHAEQ R HL.

7£ Main Functioni& ik /1, H P & EEFFTH M IC 4
5, ARIEACEA N I DSPAT N

E: DSPIt & T H, X #HH FHFEHF
(Mono-HeadSet, MHS) . 7 {& 75 H
(Stereo-HeadSet, SHS) . HLHEfAIRH

16 (1SPK) . 374K A 32 % (2SPK)
128 2 101 7 P2 AL

Main Function Voice Function Audio Function 12S/PCM

IC Version

e\

ﬁa DSPTool_1S2066B_237_WST_V7.1 DSP Configuration Tool 1.07

DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07

IS2066B_237_WST V7.1
IS2066B_237 WST V7.1

MICROCHIP
DSP Parameter
Load
DSP Default
Save | |Default.txl Exit

DS00002432B_CN %54 71
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3.0 iEBEAHEINE

B A Ih AR IE I DL Thag s S AR T PR s

Maps (Al AhETE T, AR EEE .

« SPKIMICHAZ [ miB s s (HPF) ——JH BRI
LR /7 S

o BEEE (NRO

« [6] 7 ¥ B& (Echo Cancellation, EC) /8] 75 4171 il
(Echo Suppression, ES) —— £ /4E& ol =
MEIAS

o TEMICERAZ Fh4f N\ 6718 M 5 ——J N &7 @ M s DL
FiRE 2 AN 75 25

» SPK/MIC #4211 5 5l Br EQ—— F M AT Z L

o MIC 47 75 4530 i 4% o 4%

Kl 4. DSP TAFHFEERKSSHELE

31 HEEIREA
1 E R 2 (HPF) W] sz IS S Bsf A I8 BR e J8 iy 2
(Infinite Impulse Response, IR) JE)%.

HPF ) 2o Re o fh LA T b, x4
MRAE S (IAnPCB MR . R & HL IAL 1 75 A1 XU 75
55D HHTIRR . FEAEIE TS T R AN R S 2 8] i
AT . 775 f B BRA BRI AR 9300 Hz, MICHIERIA
LS 210 Hz,

K4z i 7 DSP L H 775 S5 A2 o K 42 (T HPF 244
FH

'ia DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07

Main Function Voice Function Audio Function 125{PCM

-

Speaker — HighPass Filter Cutoff Freq

MIC — HighPass Filter Cutoff Freq

AEC MiC
AEs | Filter | -+ | (Codec |-
Gain)
DAC
~p | Filter | <= | (Speaker |-
Giain)

Digital . . Noise
CV¥SD - Equalizer B
Encoder Galn-(cl:)mﬁ'prt - (EQ) - thl.ut.mn
Noise (NR}
Noise Equalizer
CvsD —p| Reduction |—pw| 1 b
Decoder (NR) EQ
Filter NR EQ

SpkGain MIC Gain{ComfortNoise AECIAES

1 300Hz

:210Hz

Load

DSP Parameter
DSP Default

| Save | |Default.bd

Exit

© 2021 Microchip Technology Inc.

DS00002432B_CN 55571



AN2432

3.1.1 EEPROM % &
BT HPF B, &2 L3R 31,
#£31: HTESCOo#FE kR L MEREHPF 1)

B RE T v HPF AR, 152 0L 3% 3-2.
#£3-2: FF7ESCOE X ife s HPF [

EEPROM i1t
Hudk i1
0x0300 4t Bit 4 0x1

EEPROM i
Huhk: izA
0x0300 441 Bit 5 0x1

#£3-3: FiTBc & HPF )R8 ) EEPROM Hi b

#3-3% 1 T HPF [¥) EEPROM ik F5 &

Thhe EEPROM it BME BE
AT HPF 0x0316 0x02 0x00: 50 Hz
0x01: 80 Hz
WL HPF 0x0317 0x02 0x02: 120 Hz
0x03: 180 Hz
0x04: 210 Hz
0x05: 300 Hz
0x06: 400 Hz
3.2 e

i (NRD TZhfe Tz s/ AT AL i/ L4745 5
FAEMFRASEE . NRABIHUA IEIT 54 108 e G & i
A& (Voice Activity Detection, VAD) A X3l il 4
FRER, RIS NSNS SRE . T
Tz FH P S BE ML T RE P A2 2

EI5%; H T DSP T B A NRFIXUZE 7 ANR S £ 1) L 1

DS00002432B_CN 456 71
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& 5. DSP T EH NRAXIE WX NRSH KA H

ﬁa DSPTool_1S2066B_237_WST_V7.1 DSP Configuration Tool

Main Function VYoice Function Audio Function 125/PCM

Digital K - Noise
Equaliz
E:fl?der #—| Gain/Comfort |- E][Lllflc:;'er -#- | Reduction

1.07 - X

MIC
Filter | - | (Codec | -—

Noise {NR) Gain)
Noise Equalizer DAC
CYsD == Reduction | == 4 EQ " | == | Filter | == | (Speaker |-
Decoder (NR) (B Giain)

Filter NR EQ SpkGain MIC GainfComfortNoise AECJAES

Speaker — Noise Reduction 15dB Noise Suppression — Default v

MIC — Noise Reduction 18dB Moise Suppression ~

DaulMic NR Coef. DualMIC off

Mic Distance 2cm

DualMic Stepsize 0x07: Default

DSP Parameter
Load
DSP Default

| Save | |Default.txl | Exit

24 B 22 8 Y 2 AE B AN 22w UEE, A R
i “DualMic” (X7 70 X\ M 75 #1 1)) T fig. DualMic
ZH A 45 “DualMic_NRCoef” . “Mic_Distance” il
“DualMic_Stepsize” -

7E: “DualMic” IhEEAS & X v K 5] 75 i Bk 11

BT H AR, BRI TR fe 52 HL 1 I A3 g
HETIRE.

3.2.1 NR 71 2% 5]

w5 Fron, NRECE B AN 1T % S 5057 7l R 7R K A0
(<1000 Hz) Fi7E4i (1000 Hz %4000 Hz) i3]
FA. B w22 50 KB AR 0 A RS 380 dB &
21 dB. {Hs&, £DSPHCE L H A, XFAKAINR ]
FILR A, T AT 2 G T B R 4 SRR TR A 6
e

3.2.2 DUALMIC_NRCOEF:

UL M T XU 5 S 230 o ANid s U o A
i 20 ] A Mk 75 A ) RE ) A5 IO ) — L i
RIEFHGH NG00, WG &R LR S T .

3.2.3 MIC_DISTANCE:

S T 58 SO B EE 5 KA Bk I A M R A A
o K TR B B o W SR AN 22 o R [A] 1) B 2 izt
CEFEE10 cm, BIKERREDR) , MRS S
mal g n, FoAEEFETAKEEE (SNR) & T
HERAFEE GAWEIecmESL) .

3.24 DUALMIC_STEPSIZE:

UL M T30 022 T AR 75 0] SRk e s S ) -
SRR IS SIS TR AT, U2 A1 P 7 0 ) R A f 1
WSS TRIBEA AR X3 o 7 A B A A [ A B
PR 7 ) 2 1] A A

© 2021 Microchip Technology Inc.
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3.25 EEPROM % &
ZAE R i NRAREL, 152 ML 3-4.

#3-4: FT# SCO = #A L NR 1Y
EEPROM i3
Huht =1
0x01df AL H Bit 2 1
0x01ec4bHIBit 0 1
0x01E1 4t Bit 0-3 0x1

ZAE LTI NRARER, 152 ML 3-5.

#*3-5: FTESCOZ AR HERENRH
EEPROM #hi it
Hbchil: =l
0x01df &b [ Bit 1 1
0x01ec 4t Bit 0 1
0x01E1 4b ) Bit 4-7 0x1

#3651 T T2 B NR B S 101 2 53] i) EEPROM
Hidik.

#3-6: FFEC & NRIIEEH] EEPROM bt

Ihee EEPROM #i ik RIME

wE

iz NR 0x0325 0x16

OX7F: 0 dB#)
0x40: 6 dB#fil
0x2D: 9 dB 1l
0x20: 12 dB 1l

1

1T NR 0x0327 0x10

0x16: 15 dB#fis
0x10: 18 dBHfitki
0x0B: 21 dB 4l
0x08: 24 dB i
0x06: 27 dB il
30 dB #iiihl

0x04:

3.3 [EHEHER

L2 T o R o AR [ (B RS, B 2 [ AR O R
#% (Acoustic Echo Canceller, AEC) #l & 2 [a] & i
#] (Acoustic Echo Suppression, AES) Ijjfit. AECHI
AES 2 [8] ) X I 7E T AEC AT LU 45 55 T 75 103 5 15
TR BR LR A ] A . T 5 AEC T R,

AU R ST AW TGS lfE . H2, RfRHigsbs.

Y75 31 32 50 R 2% B B LA ROAS R TED S B B 7= A I Al
LRk ml 7 OR 2 AEC TH BR . (R lE, AESHIThRER I T
THE SSRGS AR N 5 PR 15 5 A H B A (E
SRARMAGES. Fik, FHEEEBRAESFIXN &

BIERIZE, DUGAE R nl A i sl v K5 47 75 6
HERER T, BB RE S . K64t 7 DSP
Jic B T e 1 AEC 1 %8 ST

DS00002432B_CN 458 1
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AN2432

& 6: DSPE.E T EH M AEC A

ﬁa DSPTool_1S2066B_237_WST_V7.1 DSP Configuration Tool 1.07 - x

Main Function Voice Function Audio Function 125/PCM

Digital K _ Noise
Equaliz
E:l':gl!l)der"_ Gain/Comfort |-M= EJ[L}ljl(;;er - | Reduction
Noise ) (NR)
CV5D Noisc Equalizer
~p [ Reduction | = .
Decoder (NR} (EQ)

Filter NR EQ

AEC OnjOff

Stepsize 0x02:

Tap Length

Linear AEC Thrd
AES Suppression 0x04:

Double-Talk Threshold 0x50:

AEC/ MIC
| apg || Filter || (Codec |-
Gain)
DAC
—p» | Filter | —m= | {Speaker |—gm
Giain)

SpkGain MIC Gain/ComfortNoise AEC/AES

0x05: 40msec Echo Tail

0x7F: Worst Linearity

~ | | 0x7F: YWorst Linearity-mSBC ~
~ | |0x04:-mSBC e
~ | 0x50:-mSBC e

Load

DSP Parameter
DSP Default

| Save | | Default.t<t

| Exit

TN T R R [ R PR RE T R 2 4L
3.3.1 AEC_STEPSIZE
AEC W SIGE 5 o n SR B FR B IR WO SIG 2, TKE DL 2K

P B BR BRI B S . A —J7 T, XTSI e
PR 28 1 ] 75 i B 1

3.3.2 AEC TAP LENGTH

T3 e Sk A A K [l 7 A, I B TR [ 7 9
Bk (EC) TEReFIEFP H Ji %184 (Mega-Instructions

Per Second, MIPS) Z [afi i ALfliT. 5K,
MIPS 11 DSP Zh#E bk =1

3.3.3 DOUBLE-TALK THRESHOLD

AEC 4= X0 3% P 3 A3 [ U I, aze s Y 7 W) A
Wr B PR3 s P (R & i S Hbr B 3 — AN
5, MM AES LAARZ T Al 7= . Rt S5

REAF 5 Z A FAH G A RF R W T
Echo_corr=EMA (corr_coef), HFEMA R85
¥I1H.

corr_coef =

sx[nly[n]® (JEx[n* Sy [n]?)

© 2021 Microchip Technology Inc.
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&7:

X K 5 BRE S

Echo_Corr /

Aggressive echo
suppressions

.,/ \\'\ Double-talk region
/ \
””””””” ¥ (’""”’/’}2;"”"”"”' -6 dB: Double-talk
N / N Threshold == 0x06
N =
time

Echo_Corr

If “Echo_Corr” is higher the double-
talk threshold, it is considered as a
pure single-talk condition.

N \ -12 dB: Double-talk
N | Threshold == 0x0C

—~_

time

T SR X R AR % A9 Ox50,  JUIAf & [1] 75 S 75 47 7E ()

BIE

AR, Rk, AVKATREfE REAES T REA I ik

BlalrE, RS ILIET.

A3, W R X A AR IE N 0x2D, ki B
AR AES DhRERAM ] [A] 7 o

Z | Fif, “Higher linearity” (BmkMERE) k5]
SEHLEE H A 4T [ 7 9 Rk

3.3.6 EEPROM ¥ &
FUEREAEC, I ZHEAR 3-7 P R B E bk .

7. =Y | =Y
334 AES_SUPPRESSION #£3-7: iiﬁﬁmecmﬁbm EEPROM ik
BB EUH T B oK AR LR M [m] A 31 8 T . A
0x01df 4t 79 Bit 0 1
3.35 LINEAR AEC THRESHOLD 0x01ec kb [ Bit 4 1
S B T R 1] 8] 7 A 2k P BT B . i Rk % 0x01E2 41 Bit 0-2 0x1
“Worst linearity”  (f 7 L) £ T, <245 AES S T R
SHRERC B 1 IR B I P 4 5 1 e HIBIU T AECZRIIAILIILIL
#3-8: it B AEC 3
B Huhk PB4 RME
AEC_Stepsize 0x032D 0x01: et AEC i H 0x03
Bit 4-7 0x06: #1% AECULEL
AECTapLength 0x0311 0x01: 8 ms [/ EKF 0x06
Ox0A: 80 msH|fEEK
Double-Talk Threshold 0x0322/0x0339 (mSBC) OX7F: L4 W T3 0x50
0x1C: /b4 T
AES_Suppression 0x0313/0x0336 (MSBC) 0x01: H5e/IN |l 75 4101 1) 0x04
F0x10: 5 K[| =
Linear AEC Threshold 0x032E/0x0338 (mSBC) OX7F: B ELME 0x07F
Bit 0-3 F0x03: AL

DS00002432B_CN 5510 7T

© 2021 Microchip Technology Inc.



AN2432

3.4  HFMICHZ

ey MICHY 28 75 22 50 KUk AR L B0 1A [R] i By #2212
e, JFRVEM P U T At E . R ADC [

3.4.1 EEPROM % & :
ZHERERLTMICHE 85, T 2% 3-OP /R NL B LA T it

UK B TCVE SR AL R 05 (1 25, I BHZS MIC E 1 it B %£3-9: Fi-F7E£SCO MIC % 4& Fffge iR+
PETHH BT A BT (5 S BRI R R, e 8 3 25 i) EEPROM Huhk:
fﬁzéfi o r EEPROM i MIC 25 (B
Ei e N ﬁl‘ ] I :l:o
VR MIC I8 2 BRI P MICHi% (H7) 0x00: -19 dB 427
TE: DSPH & T B ARIEMICIE 25 (nfiid2s) 0x03: -16 dB#FHETt
H B B Ak B S5 E 0x05: -14 dBEF#eT+
8 1 1 11T 18 5 5 7 MIC 1 2 73 W o . 16 0x07: 12 dBH T
%%i&o .
0x13: 0 dBArF42TF
0x15: 2 dB 1t
0x27: 20 dBHFHET
& 8. FF MIC 3 23 FIEFE R 75 S 5L
ﬁﬂDSPTooI_ISZUGGB_ZB?_WST_V?.1 DSP Configuration Tool 1.07 — X

Main Function ¥oice Function Audio Function 125/PCM

Digital . . Noise
Equaliz )
CvsD | Gain/Comfort |- EJLl?l tzer - | Reduction Filter | -—
Encoder ) (EQ) o
Noise (NR)
Noise Equalizer DAC
CvsD —p=| Reduction | = A O ’ Filter | —pm=| {Speaker
Decoder (NR) ) Gain)

Filter NR EQ

MIC Gain[Codec] 39.2dB 0xDD ~

MIC Gain[Digital] 0x1D: 10dB &2

0:x00: -19dB — Minimum gain
0x03: -16dB

0x05: -14dB

0x07: -12dB

0x09: -10dB

0x0A: -8dB

0x0C: -6dB

0x0F: -4dB

0x11: -2dB

0x13: 0dB - Default

0x15: 2dB

0x17: 4dB

0x19: 6dB

0x1B: 8dB

0x1D: 10dB

0x1F: 12dB

0x21: 14dB

0x23: 16dB

0x25: 18dB

0x27: 20dB — Maximum gain

Comfort Noise

Load

Save | | Default.t<t

SpkGain MIC GainfComfortNoise AEC/AES

MIC
(Codec
Gain)

~

<0

]

DSP Parameter
DSP Default

Exit

© 2021 Microchip Technology Inc.
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3.5 4rEMES

BTG R R LR A AR i, HSRR R R T W SCREmSBC [ FE SLEQ L 09 St B AT
SRR FIIRAS . I H R IR AE MR ), DA (HFP) 16T RCE , B3RP 5 (16 kHz
G EHLT WU S g R 28 BOE N (0, AT REER) IBE IR

Pep AL a2 i 85 000 ) 5 55 17 T
TR 2R H T AT IE M A A 20 o

3.5.1 EEPROM ix &

FAESCO MIC #8442 LAHReAT @& e e, 75 B4R 3-10 ft
i & EEPROM itk

#£310: FTF7ESCO MICKE F{EgesFEm:E
% EEPROM Hh it

EEPROM ik MICH82%E (¥®) &

0x306 (MSB) /| 0x7FFF: 0 dBc i %7 id M s 42 il
0x307 (LSB) |0x4000: 6 dBc #7idiM = 4l
0x2000: 12 dBc &7 M 75 21 i1
0x1000: 18 dBc &7 M 5 44 il
0x0800: 24 dBc &7 M 5 24 il
0x0400: 30 dBc &7 M 75 21 il
0x0200: 36 dBc &7 M 5 4 il
0x0100: 42 dBc &7 idi M 75 2 31
0x0080: 48 dBc &7 M 75 21 il
0x0040: 54 dBc &7 M 4
0x0020: 60 dBc &7 i M 75 2 il
0x0010: 66 dBc &7 i M 75 21 il
0x0008: 72 dBc &7 M 5 24 il
0x0004: 78 dBcHFIEMEFE 25 (A0
0x00002: 84 dBc &7 i M 7 2yl
0x00001: Jo#Tidi g A 4|

AT SZFFHFP 1.6, P 24X 8 kHz F116 kHz 4371
FEEQZR ¥, JjikRHdiCustomEQ-MIC (HE X
EQ——MIC) HiCustom EQ — SPK (4 & XEQ——
SPK) #%HILE/REQECE R L, MK 9w,

3.6 IS

Htrds (EQ) AT LA R 3% Hh 5038 i %6 22 50 A 47 75 2 1)
A N, I RE N MIC Rl s 23 Bk A 4R 4t T 5 4B A

95 th 1A FIHE A 7 7 4% A 22 o KR AR E B P 1
{1 5T -

« HEXEQ—MIC (Fm )
« HE XEQ——SPK (#5855

DS00002432B_CN #1271 © 2021 Microchip Technology Inc.
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&l9:

SCOHEEHEATHAERMMICRZNEQREEART

m DSPTool_I52066B_237_WST_V7.1 DSP Configuration Tool 1.07

-

Main F Voice F Audio F 125/PCM
Digital " Noise
E:lrfl?der‘_ Gain/Comfort |- hqllf(g;?r - | Reduction
Noise _ (NR)
Noise Equalizer
CVED | Reduction || MIET | g
Decoder (NR) (EQ)
Filter NR EQ SpkGain MIC GainfComforiNoise AECJAES

DAC
{Speaker |—pm
Giain)

MIC
(Codec
Gain)

-0

Speaker — EQ EQ Off ~ Custom EQ - SPK Custom EQ - SPK [mSBC)
MIC — EQ EQ Off v Custom EQ - MIC Custom EQ - MIC [mSBC)
DSP Parameter
Load

DSP Default

| Save |Deiau|t.txl

Exit

10 B8 B T AT e B S 88 Th g
& 10: Ao B ¥E 2 Thae

EgCoeff

Output File Path Load Response Path

\CustomEQ_Voice_8K_SPK_Coeff. bt

Import Response | || Show Import | Help

[T (2 [ [ s

M+ MR| 1 ~

Stage
5 L Flat ~
DLng Scale Y range !
Global Gain{dB}) §amp\e Accuracy :
Frequency Gain(dB) Q I
|
R e | [ | A b
2 [0 C | [ \ !
TR T | [ | A o]
TR B E | [ | 5
5 [2000 | [4 E i
Tteration
Save Reset Exit

© 2021 Microchip Technology Inc.
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FEH o N BT 75 (AR R 25 / T 0. R BRI (Q)
-4 5 B T I B AR A 2 1 28 40 B i AL R . i IE
B, “Q EBUN, WEsOE R i, w10 AT
Re “M+” 1 “MR” 4% 4l /) Th B A 24 T i & 28 10
“M+” F“MR” o X AN 3% 41 1) FH 38 2 12 S A 6 i)
N, PATFEBEAT 4 BT Lh g

FI 7 5 2 Ll Save AR R A7 BT ORI N, R EE
2R 1T EQIBCE B A7k B SCF . I #iifi Load

Response UMM R F2 6Lk §8 7 52 56 5 LT AR
mi A EQECE

CHO H o T RCE T — IR JEBEAR K
BCE. “REC B>, MIPS TR .

3.6.1 EEPROM % & :

FONIEE N EREEQ, 5 BEHEAR 3- 1 B Be B A R .

“« Stage”

£3-11: FTHREEQINRER EEPROM bt
Ak MIC #4& BERER
Ox1EC i Bit 3 1 1
Ox1DF [¥] Bit 6 1 NS
0x1DF [ Bit 5 AN 1
0x356/0x358 (mSBC) 0x0B/0x0D AN
0x357/0x359 (mSBC) AN 0x0C/0x0E
Ox1E1 1) Bit 2 1 A
0x1E1{JBit 6 AT E 1
B BB T R Q R R AL
&11: K %5 Q F) R 3
EqCoeff
12 "
Ovutput Fils Path Load Response | Path | : — :
| \CostomEQ1_Voice tet Q O. 5 |
Import Response | [~ Show Import
V1iW2I 3 A S
Stage
f = [ | Ee—— G T 3 - WO [S—— -
[ LogScale Yymee [12 [40 i Q—"z | |
Global Gein(dB)  Sample Frequency  Accurscy i | i
i [5000 [t | EmEma e IR PAmER=acn
Frequency Gein(dE) Q | | |
I [1000 [5 [o5 a8k - - - - . S P R _
s | i | i |
* 5 E M ... SRS S IO
4 100€ 3 ! ! !
oo ! I ! I !
> 2000 l4 h - RSN S Ty RS Qo .
| i |
Iteration |5-'[I _36__________j__________i __________ i_ __________
Save Resst Esat I : : :
1000 2000 3000
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3.7 YERIETRMEREE

75 45 38 25 2 ) R A vg XK 25 2% ) /£ DSP i B T R o
LB, WA =MARK ARSI, W DR E

3.71 EEPROM ik & :

FUERER N At 2t , 7 B 3-120 s L EA
A o

TORATIESR. AR aION G, B A £3-12:  H T MICH # 7= & 3 245 i EEPROM
0 I3 AT I 25 i
“MIC Gain (codec)” (MICHEZE (JmfRtoas) ) &% Thek EEPROM #ii i
22 A B SO0 2 T3 i 22 2.7 dB 3.4 dBZ MICE & 0x00C5
B AR 0x018D % 0x019C
E12: SCO T 47 7= #% 1H 28 Fic B A 57 I
ﬁa DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07 — X
Main Function ¥oice Function Audio Function [125/PCM
Digital I Noise MIC
EVSDd | Gain/Comfort |-a= hquzer - | Reduction Filter | | (Codec |-
ncoder Noise (E) (NR) Gain)
Noise Equalizer DAC
C¥sD Reduction | == 'q_ | == | Filter | —p=| {Speaker |—pm
Decoder (NR) (EQ) Giain)
Filter NR EQ SpkGain  MIC GainfComfortNoise AECJAES
[] Customized Gain Setti Speaker Gain  |{g Default Gain 0x0C  ~
ustomized Gain Setting Level Level
Speaker Gain
o
Mute = -29dB = -26dB = -21dB = -18dB =z -15%dB =z -12dB =z -9dB =z
0x00 = Oxcb » Oxe? » Oxe7 = Oxea » Oxed » Oxf0 » 0xf3 3
fdB = KdB = -3dB = -1dB = 0OdB = 1dB = ?2dB = 3B =
05 =T 0xf¥ * 09 =® 0xftbh = 0Oxfc *  (Oxid *  (xfe *  Dxif x
16
DSP Parameter
Load
DSP Default
Save | |Default.txl Exit

© 2021 Microchip Technology Inc.
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1345t 7 SCOMA T AIMICHE 2 AT &

&13: SCO#E T HIMIC 3 25 i B

Digital . .
CVSD - Equalizer
Encoder % Gall:;lii(::ﬁm - (EQ) -

Noise
CV¥5D ~p=| Reduction
Decoder (NR)

Main Function Yoice Function Audio Function

ﬁa DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07

125{PCM

Noise
Reduction
(NR)

Filter | -—

Equalizer
(EQ)

—p= | Filter

Filter NR EQ SpkGain MIC GainfComfortNoise AEC{AES

-

(Speaker
Gain)

MIC
(Codec | =
Gain)

DAC

!

MIC Gain[Codec] 39.2dB 0xDD
MIC Gain[Digital) 0x1D: 10dB
Comfort Noise 0x0D:-78dB — Default Level ~
DSP Parameter
Load
DSP Default
Save | |Default.txl Exit
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4.0 EHAEINGE

LA E T T 23 LR ThAE 0 S A AR 5«

« SPKHI5HIEREQ

o ZHEEATEHEES (MB-DRC)

o EAUEY (VB) HE5m —— fifi O B P SRR R

BAFME K. “CustomEQ2” (HE XEQ2) 1
fic B0 B S5SEQMFE, FRIFHEL, ESN3.6 “1
ﬁ%%” .

4.0.1 EEPROM % & :

BUNEAMN FFREEQ, B4R 4-1 FinEe & A A .

iS5 ®41: HTEZM (E8SBC) ERTFMHEEQ
o HHNTE (Audio Widening, AW) i FE——ffifF ) EEPROM i1t
BRI 75 80T A0 B — B M o
Bl225H 7 &0ME S AEM RS E. KSBC fif il 4% 0x1EC [ Bit 3 1
Gb, ARVF—AEQAEEHE Y. EM44H T &5 - 1
AEMEQACE. 76 “EQ Mask Selection” (EQ IRk Ox1E0 Bt 5
) 5, EFERANRFRE SR BT “Custom Ox1E7 Ox0A
EQ” (HXENXEQ) #Iish, & ] 1 f 4hE8 4% 4l ok ik Ox1E8 0x07
Ox1E9 OxFF
& 14: B EQAC B 5
ﬁa DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07 — X
Main Function Voice Function Audio Function |25/PCM
SBC/AAC Audio Equalizer DAC
Decoder > E:’f‘ect - q(Lli:Q)e —%| (Speaker _"I:Q
e Ciain)
Lineln |+ Audio Input
LDAC 125 OQutput
Decoder L
Lineln SPK Gain Sound Effect EQ
D Equalizer Custom EQ 2 Initial Yalue Custom EQ
EQ Mask Selection
Off SOFT BASS TREBLE
CLASSICAL ROCK JAZZ POP
DANCE Rhythm and Blues Custom EQ
DSP Parameter
Load
DSP Default
Save | |Default.txl Exit

© 2021 Microchip Technology Inc.
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41 GFESRERREILBRAKRE

5EE N 7 e BLE AL, 75 453 a5 20 2 vl
WK AREFPR, WS NI.T “HEHI X RER

)&E” .

& 15: F R I T 7 A8 i O C B 57 T

ﬁa DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07 -

Main Function Voice Function Audio Function |25/PCM

Load

SBC/AAC - | Audio Equalizer .
Decoder P Effect |™|  (ugy | 7™| (Speaker |~
— Gain)
Lineln |+ Audio Input
LDAC 125 OQutput
Decoder L
Lineln SPK Gain Sound Effect EQ
CustomizedGainSetting Num of levels 16 ~ | Defult Gain | 0x0C ~
Speaker Gain
01
Mute = -50dB = -44dB = -41dB = -38dB = -35dB = -32dB z= -29dB =
0<00 = 0x62 = 0x82 = 0OxB85 =* 0xa2 =* Oxab * 0Oxc2 ¥ DOxch >
26dB = -23dB = -20dB % -17dB % -14dB = -11dB = 6dB = 0dB =
Oxe2 * Oxeh * Oxef * Oxeb ¥ Oxee * 0Oxfl = 0xf6 = Dxfc =
16

DSP Parameter
DSP Default

Save | | Default.b<t

Exit

42  LEEMAFENE B 3BT

Z 45T LA DSP ZhBE A I £k 28 i NS 5 B Zh R 5.
LN SRR R U7 G, FERRAH
WL T MACHH 2%, “Initial Line-In SPK Gain”

(WHRZR B4 NSPKIE 35 ) FH e B 28 1% 4 N\ 18 25 LUK
KAMAT SR IR T3 75 3 1%

“Silence Detection Threshold” (¥ Bk I & {E)
T 1 sh W sL ) R 2R B N A5 5 0 B ER Th 3R
F .
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&l 16: SN CrbiaA\) RERE

ﬁa DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07 - >

Main Function Voice Function Audio Function [25{PCM

SBC/AAC - | Audio Equalizer DAC

Decoder | ket | ™| (kg || (Speaker |~
» Gain)

Lineln |+ Audio Input
LDAC 125 OQutput
Decoder -

Lineln SPK Gain Sound Effect EQ

Silence Detection Threshold 0x14:-66dB0Ov e
Initial Lineln SPK Gain 0xDA v
Lineln MaxLevel F o
Lineln MinLevel 0 ~
Lineln ADC Gain 3dB, 0x09 L
_— DSP Parameter
DSP Default
Save | |Default.txl Exit
4.2.1 St NG R oR Ve E 425 LINE-IN MIN LEVEL
K164 T LA A\ BRI T 0 S 4 WA LGOS (BN “07 ) BRI R G A K
NE/NDACH 2. RS IEEE (dB) (HS WM EM7
422 SILENCE DETECTION THRESHOLD RGeS
ﬁt%}%&%jﬁﬁi gi\jjﬂfﬁ EE*IL%'J*&E%&@)\{%% B@%%EﬁIj] VE: 72%%& “Line-in max level” (2£ E%Eﬁ?j)\%j(
R L5 o 2R AT “Line-in min level” (28 i i A
423 INITIAL LINE-IN SPEAKER GAIN b R ek
[ {445 1 LE DACHE 23 BEAT W46 4k, [R5 i i 2R 51 426 LINE-IN ADC GAIN
(E 2 “Ox0A” ) FRIC R i AN 251 Y o " .
(B> B ILIE T PN, R A PHACELADC M, UM (LJ1TiAscs) 73 dB, 0x09”
AR, HEM AR X A] ) 2 50 WU 3 e
L T LM AT g E A (5 RMS I
424 LINE-IN MAX LEVEL %) & T DSP T A ¥t B BT, DSP 4118051 K&
B LA 2R 222 (R “F7 ) [Ri2h it Azt KAES. BJE 8051 M RG KL HHE S . IR
RHEADACH . 3 (03 By BT S WG, AR RN, FE L
TR . R REHR T

HRVEAEE, ES N “BM64S-114 Evaluation Board
User's Guide ” (DS00000000) .
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E17: 7 A3 28 A e B 5

Main Fundionl Voice Funclion Audio Function ]lej'P{_‘MI

HC . DALC
SHUYAAL ."Hn'lll] Eaqualizer
e . e
Decoder Eiffect J_.' {EON =i=| {Speaker —b[ﬂ
|

Chamm)

Lmcla [ Audio Input

Lineln SPK Gain | Sound Effect| EQ |

¥ Customized Gain Setting Num of levels ||5 -i Defult Goin |nxm: vl

ol
Mule = -38d8 = 3548 = -32dB = 2948 = P6dB = 23dB = 2048 =
000 zﬂlw Oxah = OxcZ2 =* Oxc5 = Oxe2 = Oxe5 = Oxef =
= = q1dB = @dB = 5dB = 248 = 4B = 0B =
xch Oxee = Dl * Oxd T Od7 = Osfa * Odb T Odc ™
— @
the index of #3 and #4

DSP Parameter I
Load I
DSP Default |

B e |

F2 4 7 v 1) N ) i L ZE MCU [ UL Z B i AT,

K18 BTi .
& 18: H3h i
Power Save
— Auto Power Off ™ — Pairing Timeout Shut Down Directly Enatée  Help
I — Auto Power Off Enable
W — AZDP Link Silence
— Aulo Power OFf Time |0 {1-254 unit- min)

& 19: B 3 Wi s A5 Bl

e e RN e | -

uto Power Off Time:

he parameter is the time to turn off the power automatically at the standby mode.
When the value is 0, it will disable this function.

uto Power Off Enable:
Set auto_power_off_time to shut down power when it enters standby mode,
no key is pressed, no adapter in and no streaming after line-in silence detect
( if detection circuit is installed and silence detect is enabled in DSP tool)

Pairing Timeout Shut Down Directly Enable:
When SHS pairing timeout, then shut down.

2DP Link Silence:
SHS shuts down automatically when it hasn't any streaming with only a2dp link.

DS00002432B_CN 552011
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43  FR— FPINEMZHEREETEE
AR

FMINTE (AW) A2 M B8l A& il 5 46 (MB-DRC)
FEHRN G T AL BRI PN DI RE,  JE 7 1S20XX
SoC # H IAM R 75 5 AL RS B AT SR AL B8 L 2 1 55
BT ARG .

AW T e i 5 A 0 L 5 3 19 37 75 A A BT 45 5 R AR B
FHOUE S, eI A FUr RGO T s . 8
RAPTT 2, T DL 5 R BE S A B R
MB-DRCIjfie /& H s & i, ] LU R4t . 17
RS AR BRI 7S AR — 2 BAE AL, TN

& 20: HEXECEKH S R E

PR NIANSZ RN o [ _E R AR 5 i B4R B € R
EULR, iz BME R WA SZ R

1] " Hs 45 A i) s 46 #0  it/INE U S (Y B IR
St TSR, H R RN E AR R R HOR R, 5L
H P T I M AR BT P T RE o AT S N
B 5 Eh AT .

431 AW F1MB-DRC [} 24 :

K204 1 7 AWFIMB-DRCHI A H %, W2k MB-
DRC F1 AW (W5 I HE A REJ5 A IX L )R

ﬁa DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07 - x

Main Function Voice Function Audio Function |2S5/PCM

SBC/AAC Audio

LDAC

o Equalizer
Decoder ™| Gffec | (EQ) -

Lineln [« Audio Input

DAC
{Speaker |-—#
Giain)

125 Output

Decoder

Lineln SPK Gain Sound Effect EQ

D Multi-Band Dynamic Range Compression[MB-DRC)

-

Audio Widening[AW]

Audio Effect — Mask Selection

All Off

MB-DRC on allon [ ]AW On

Default Audio Effect All Off ~

MB-DRC Parameters

Audio Widening Level 0x0F: Highest level

Load

-6dBov -6dBov
172 113
5dB 3dB
Z0ms Z0ms
b0ms b0ms
0x03

-12dBov
113

2dB
20ms
b0ms

200Hz

DSP Parameter
DSP Default

| Save | |Default.t>ct

Exit

© 2021 Microchip Technology Inc.
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432 AUDIO EFFECT — MASK SELECTION

“Audio Effect - Mask Selection” (& 4k AR i%
¥ ATFERBESMOAS, BRI se it
PAE, WEI20FR. S4h, nliEEEAloff (D |
MB-DRC On (MB-DRCJJ&) F1All On (£EFFE)
ik “Next” (F—A) N, 3808 MN—M
BT —A 2 EBEITF AN Off. MB-DRC On.
All On Fl1 All Off,

433 DEFAULT AUDIO EFFECT
UESHN TAE S L R B BT 46 3 A

434 MB-DRC %%k

MB-DRC [ — Mtk & 2 K i N5 5 LAIEZRVE 7 s 0y
Hih. #iHMB-DRCAT AN S A “Knee Th”
($3 S 1E) « “Compression Ratio” (JE45 ) .
“Make-Up Gain” (fMEHE#5) «  “Attack Time” (g
FIED . “Release Time” (Bt i [A]) il “Bass
Enhancement” ({£#&#58) . MB-DRC #fit = /&
FISE (OkHzZE 1 kHz, 1kHzZ6 kHzH1>6 kHz) 1)
S HCR B IF A ER NS 5. NIHIZIH T ix 54
8 B «

435 KNEE TH

PO BT SRR R, 20 frs. b2 Hoks  4%
IR 1 A9 IS P e 484 25 PR 2531 o

4.3.6 COMPRESSION RATIO

RiEE4EH (Compression Ratio, CR) FH T JE4E#
TAES “DIRBRE” PRMAFS. (A2, WRCRE
W0, WG A EgE S R R .

437 MAKE-UP GAIN

FMEE B N T B S R R K 2, Hoh P Th R
I TR BB AN S48 40 i 18] o R HOR RN 35 AR 15
TIRTTERW G, JCHRAEE R

4.3.8 ATTACK TIME #1RELEASE TIME

Attack Time FllRelease Time & $ & K [A] B, AT{#1-1/e
5B H AR 2B (1 63%. K21 45 7 5 i Ja) AUR: 35 1
e ER. REAEEEE “Knee Th” FAIH
=5 R PR AR BT (AT B, TR B A2 KT “Knee
Th” s SIREA R HETT “Make-Up Gain” 2
) F A TR B

E21.  EEN AR RS
. Attack
I'| I Release
I
aa A AAARA R
VTV VU Y

WS K T 1 55 MB-DRC T i — 2 A 0106 75 14 3
G5,

2245 H 7 MB-DRC (1B 5 Ih & o
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& 22; MB-DRC L5 ThRE

Output
A
0dB —— T
e
L7 _CR=12

-10dB—— s CR=1/3

Compression s CR=1/4

Thresholgd =
-20dB == e Compression
/ Ratio (CR)
-30dB——
i
/
Mak€ Up
~40dB—— 4 . Gain
; 7
_50dB— y
e
e
rd
-60dB——
Silence
Threshold
| | | | | [ Input
[ [ [ [ [ = P

-60dB -50dB -40dB -30dB -20dB -10dB 0dB

4310  HAUINGE S

TATINGE (AW) 200 T AL B L 5T . 4y FFelfr T
—ANINFE N I 7 SR RS S, R TR R
Wk TE B — R, W23 fim. LR RE S S
HA R R EN R EGE S RE, W24 Fix.

& 23: BN R RR

Real Speakers

-* A S
L) o S., - “
- - LY
. o . .
r E .~
- * L.
. - B -
[ - 1
-* ‘ -.r .
- e .
“e - 1
- -
.. -
“u -

-
-
-
\‘-.

Virtually generated
surround effect
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4.3.11 AUDIO WIDENING LEVEL

UES B TP AW RCR IIREEE . MRAS B3, B R
g ML AW AL S B SRR A L. 2445
T AW R A SR .

& 24: AW R A B HHER

Side Coef
| Widening Effect
Generator
\
Input -,-fé? - »Output
Main Coef
T4 T AWBUR IS5
£4-2:  AWHERBNSH
EEPROM it A
0x353 Bit 7-4: IR ¥ 0x00: FIZ%=0; EHRH =1
Bit 3-0: ¥ & 0x01: EIFH=1/16; EFH =1

0x02: E'J/‘?\é& = 2/16: j‘:/z%%( =1

0x03: BIZR%r =3/16; L&M= 14/16

0x04: BIER%L =4/16; ERH =14/16

0x05: FIZA¥ =5/16; )&% = 14/16

0x06: BIZR% =6/16; EZA¥ =13/16

0x07: BIER% =7M16; EZE¥ =13/16

0x08: FIZA¥ =8/16; A% =13/16

0x09: BIZR% =9/16: EZA¥ =12/116

Ox0A: EIZR%=10/16; FE% =12/16

0xOB: FIZ%r=11/16; L &M =12/16

0x0C: FIZ¥=12/16; £ &% = 11/16

0x0D: FIZE% = 13/16; E&¥ =11/16

OxOE: EIZA%=14/16; F &% =10/16

OxOF: Bl %% =15/16; T &% =9/16
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5.0

K 25;

1S - Hin i M\

1S2023 SOC /{1 12S A% R H

ﬁa DSPTool_IS2066B_237_WST_V7.1 DSP Configuration Tool 1.07

Main Function Yoice Function Audio Function [12S/PCM

Master Mode Slave Mode
CODEC DSP CODEC DSP
- SCLK > SCLK
- RFS = RFS
- DT - DT
= DR = DR
Slave Master Master Slave
125 Mode Master mode ~
Data Bitwidth 24bit ~
ADC Selection Embedded ADC ~
RFS Setting RFS low level -> Left channel ~

Notice: Please Press "Sawve" Button to export 125 parameters. Do not press "DSP Parameter"

Button.
DSP Parameter
Load
DSP Default
| Save | |Default.txl | Exit

1S2063/64 SoC 5;BM63/64 5 7F & Ht 3 £f 5 7 # N/

B H B IPS B 1. AS SCRY I W TR AR B 4k R, (B

W AA T EAERE. RS ECN “1?S Mode”  (12S

5.2

DR/DT #4787 A A1 348 i fifé 1 5 5 DSP 4L, Bl A %
F A RIS 2R B DSP, & 26 s .

Data Bitwidth

) . “DataBitwidth” (Hdlfise) . “MIC ADC
Selection” (MIC ADC#EF) Fl “RFS Setting” (RFS

WEH) , WE25F7R.
XESHITEANE SRR F BT hitig.

51  12S Mode

e H L PR

» Master mode (FEZHFHE) ——152063/64 SoC
TR TR, N A B AR EE [R5 B )
A ES S S, w27 fioR.

+ Slave mode (M2 1S2063/64 SoC 7t
2R EE, A A 2% B DSP 28 18 3 i g
FimiEAE S, WE 28 iR,

o 1667: WA SRR 2 et B 16 0 HE R

e 24 fi: 1E LSB HiBInE A& 24N DSP (37§24
128 3 13K M —J7 . TR FE16 4
MSB +3H 7 1647, 7ELSBH3HFE 810,

© 2021 Microchip Technology Inc.
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& 26: 16 fr /24 S i 1S B

Even
address
™ A
R_MSB16
e R_LSB8
~y
L_MSB16
E;;:&SS |_—LSBS
Ny
R_MSB16
iaress R_LSB8
~N
L_MSB16
L_LSBS
53  MIC ADCi&#¢
WER SRR ThRE, Ak$ELL N ADCICHE :
+ WEBADC: ffiF A EADC
« 4MIBADC: &FE4MADC/DSP
& 27: FREERN IPSEARE
External DSP/Codec BM6X

BCLK l«———— SCLKO (BCLK)
LRCLK (DACLRC) |«———— RFS0 (LRCLK)
DR (DACDAT) l«——{ DTO

DT (ADCDAT) ——» DRO

Slave Master

DS00002432B_CN 526 71 © 2021 Microchip Technology Inc.



& 28: 1 A 5135 ADC Fi B8 PR R 128 T I B

External DSP/Codec

Master

BCLK — »
LRCLK (DACLRC) ——»
DR (DACDAT) |le—
DT (ADCDAT) ———»

BM6X
SCLKO (BCLK)
RFSO (LRCK)
DTO
DRO

Slave

5.4 RFS Setting

1M ¥ B R T e 7R TE A 7R P R A R T AR
RFS {5 5 A& i F I 2 T

& 29: X FEIET R TK RFS M Sk B Pk

« RFSIGH (EFIED -
« RFSHEHF CHAIE) -

RES Low -
L channel

RFS

RFS High -
R channel

CLK

Data  QQOOQO -~ 0000—00000Q 0000

& 30: A BT R 1 RFS B R P2 AL

RFS High -
L. channel

RFS Low -
R channel

© 2021 Microchip Technology Inc.
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6.0 [EIFEHERMERERIIA RS

REAS %TIEIFD{I%B?HE EMOATE . ECIRABE RS
:/\Eik mMIC & . Jo Bl A X & 75 (Double-

mEMICH I bR EE, WE AR SRTsoR. Kk,

i E U RS DL [ AR W, T X 2 S E DT P RE

Atk K314 T IEAMRE I o e E B BB 8]
7 i R LA P R

Talk, DT) PEfig. X =NZRPIEAFE. B, @R
A 31: AEC iR Bz E
Step 1 Step 2 Step 3 Step 4
Use the
Download Set desired Set desired DSP tool to : EEnablle the
BOSL+DSP [—»f Max SPK (" " s generate the -] H(IIlm IZEII .
Patch code gain & defaulted ( ) at the |
] ] speaker
(The Sound parameters | L
level that (This is to shape
Remote listeners the frequency
feel comfortable response of the
with) Step 5 response )
:"""""""“""""'"""""""""""s
| Testing Testing :
< -tall = 3 - )
End y Double-talk No Echio single-talk |g H
: echo echo '
]
: Yes !
) ) J Y :
: Tuning Tuning '
1 “Double-Talk Threshold” “Double-Talk Threshold” '
: (from 0xOF = 0x01) (from 0x01 = 0x0F) :
: “AES Suppression” “AES Suppression” 1
: (from 0xOF = 0x01) (from 0x01 = 0x0F) :
'
I | '
e . '
6.1 1% 6.3 3%

TEPTAREEEANT AU, Hrh A A m (User
Interface, Ul 8051FIDSP #1i% &, Ll 8051#1DSP
# oy (B AN T AR b T AR S T — 22 DSP )
fE, AR EG A FD R T A .

6.2 2

Eiﬁ?%AEC‘fiﬁ'éZﬁﬁ, DhZBURF 2 T 75 1 e K47 7 A
. M TEANRRAETE, BN S S S ENa
/095 dBE K2 (Sound Pressure Level, SPL) ,

Wt FEREMNA, M55 /2>4100 dB SPL.

E: DBIETT IR I AR BT M R E H bR s
A

XRHMICHY o M NG G E 1) R E PR, WEI32
R, R H N (HCVSD FRILE I, %%
FR D 25 2 SR M I A3, AR SR TR T E R I
&) WIFEmT, G K MIC B N KIEaE. XA R
SAFUT I G SR E, R W A MIC 1Y 55 %
S B4 I -
H K CVSDRI R HAMB K HEAER, EHS
“Continuously Variable Slope Delta Modulation: A
Tutorial ” 3CA%, ] M http://www.datasheetcatalog.org/
datasheet/CML/mXxyzvw.pdf T # 1 SC R
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& 32: CVSD R} kM

xa(n) //""\

/ \
20 J \_ Slope Overload

// ; AXL.,,/ /I] \—¥

Slope Overload \\ I

\

x(t) = CVSD original signal \

Xa(n) = CVSD encoded/decoded signal

6.4 Fa¥ SRR R0, T BIRA> 40 B L 2R SRS A1 Y
] PR, AT 4 B MICH RO ] U2

JCJe A TRAAR . SOV A R R 2 I 5 AEC B 8 [33% 1 FU

(<1 kHz) AT} e SO0 (1 kHz 223 kHz) kXS5 WA BRG], AL, AR R 2 A R

R A S (R A i AT AT B 7 BRGNS T AL

& 33: B S EKES KRR R 6]

, EqCOEH — - —— - — e
Output File Path [Load RespDnSEI [ Path ] 12 I I

.\CustomEQ_Voice _SPK. txt |

Import Response || Show Import
b1 B2 Fs3 B4 Es

o ) (1

Stage
[5 v] [Hat T
: | | |
[T]Log Scale Yrange 12 40 I I |
Global Gain(dB) Sample Frequency Accuracy | ; |
0 3000 16384 MR- A ]
Frequency Gain(dB) Q | | |
1 200 -4 0.3 a8k - — - _. I [ [ i
| | |
2 300 5 1 . . .
| | |
3 . . .
1400 4 1 24 - —-—-—-— - q-—— === j—-—-— == F-—-—-—-=--
4 3000 4 1 I | |
5 2000 0 1 ! ' '
T 1 R e e e L
| | |
— | | |
Calculate Iteration 2 I | |
36F-—-—-—-—-— e — e — e — e — e — - —e—e—m e — e — - ]
| | |
Save Reset Exit ' ' '
I J ) ] | , ,
1000 2000 3000
L
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6.5 5%

AP IRI H 2 Z W R AEC HERE . X BT LL4r N
oY B A [ 7 R R R X 7 [ A

6.5.1 By 7 [B] 7R U R

% ¥ “Double-Talk Threshold” (X 3% % 75 B 18D
“AES Suppression” (AES#lI#]) (3.3 “B = iH
7O mstRE R R ER AR . RIEAR, HeW
“Double-Talk Threshold” {123 “Ox7F” %A
“Ox1C” . W% “AES Suppression” KI{E N “0x04”
It B AT EA S E (Y Iy S R B

MIJFaE% “AES Suppression” M “0x01” iZ# %N
“Ox0F” ,

¥ JR%& “Double-Talk Threshold” {117 %18 %
I N0x1C, B 33 A X 5 AME R0
HlEEE, KNI 2 SHMICTE & ™ E R E,

6.5.2 X A 7 ]

R fE % 3@ ik “Double-Talk Threshold” 1 “AES

Suppression” (1) BR 1A 1 B A 8] 5w 7 B, )

AL E— A B AR W R B PR R . WL KPS M R AR A

—ANEISHCN “AES Suppression” , FHUM “Ox0F”

PN “Ox01”  (EENIT) . WHRE “0x01” KL

T “Double-Talk Threshold” /3 ANEE B & 74 [a] 74,

A L% ¥ = # “AES Suppression” M “0x0C”

PR “0x017

TSR FH DA 8 it e 472 v W A 75 P g«

1. REAEC MICHZ: EigRSMICHEZ, 152 I
6.3 “ZE35” , J5 K& AES FIAEC #45 [1] 75 410
1) g PR T S . AR AR R T I AR
i, TUAT DA o8l A B PR R, IXREME AT T B3k
TR, AN S I B R A [ A

2. AR, WEIIFIR: WIRFE R
AR, H H 22 50 KU 3 1 [ 7 - 3 b i
R I G T — 4 7 AR
H AR 7y o A5 R, 22 vu WA A i A0 3
BB 7 - b — 2P PR, MM SRS B8 )
i 2 7 1 e o

3. FHZRAXN T AEC k% FEFHL (Flm
“Samsung Galaxy Il” fil “HTC Incredible” %)

FEVE IR S P WA I AN SCRF A U L 5 A5
RXRE, AR TN, KIEEPE S Nl
(R4 XL AERE o

e VF R E R Y (R AR G b G 1
DL+ RZE T KA A — 47 P s A TE 2 [R] Y
PREARRIL (<4cm) , NIEHR 2 THETAEC
VAR AT AR A . — ) B0 VR AR R P
R 78 A R, RV — N R A
H, XARE A E R A LB 4 L. Al
FH (UL BCE T 5 477 A P T8 i o
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7.0 EEPROMZ:#& K

DSPiL & T AT GUI L {7l i & 2 #E i EEPROM
RS (N34 PR .

& 34: EEPROM# A K H & X

Name
=] Default_IS2066B_236_SHS_V6.1_v1.21_included AACuns) -
|5l Default_IS2066B_236_SHS_V6.1_v1.22_included AACuns) J
|=] Default_IS2066B_236_SHS_V6.1_v1.22_included AACuns]
|51 Default_1S2066B_237_WST_V7.1_1.00.txt
[E] Default_1520668_237 WST_V7.1_1.01.1xt
|5l DefaultIS2066B_237_WST_V7.1_1.02.txt
|5l DefaultI1S2066B_237_WST_V7.1_1.03.txt
|5l Default_IS2066B_237_WST_V7.1_1.04.txt
|51 Default_1S2066B8_237_WST_V7.1_1.05_Codec!.8V.txt
[E] Default_1S20668_237 WST_V7.1_1.05_Codec2.7V.txt
[5] Default_1S20668_237 WST_V7.1_1.06_Codect.8V.txt
=] DefaultI1S2066B_237_WST_V7.1_1.06_Codec2.7V.txt
|5 Default_IS2066B_237_WST_V7.1_1.07_Codec1.8V.txt

* i
* i
* i
* i
* i
* i
* i
* i
* &
* i
* i
* i
* i
* i
* i
* i

x

x

x

"

"

"

"

i

i

"

"

|51 Default_1S2066B_237_WST_V7.1_1.07_Codec2.7V.txt

|=] Default_1S2066B_237_WST_V7.1_1.07_Codec2.7Vtestxt

=| Default_Kentest workaroundbug.txt

=l Default_test.txt

=] EEPROM_Patch.bet

=] EEPROM_Patch_Cformatixt

=] EEPROM_Patch_MC_svné.txt

[E] 152066_BT5506_004_TWS_Audio_Sync_Fixed_mSBC_PLC_Resend_Delay_20181126.txt
=1 152066_BT5506_004_TWS_Audio_Sync_Fixed_mSBC_PLC_Resend_Delay_20181126_Patch_Cformat.bxt
|51 152066B_(Left)_patch_v0.93_full_e2prom _table_LEDnormal.txt

|51 1520668_(Right)_patch_v0.93_full_e2prom _table_LEDnormal.txt

=1 IM left Ul +DSP test 0314 table merge.txt

[E] M right Ul +DSP test 0314 table merge.txt

/2018 9:28 AM
019 10:15 AM
4/30/2019 10:16 AM
3/14/2019 10:25 AM

/2019 10:41 AM

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Text Document

Ax Ak :
A% Ak :
Ax Ak :
A% Ak :
Ax A :
Ax Ak :
Ax Ak :
A% x :
Ax Ak :
Ax Ak :
A% A :
Ax Ak :
Ax Ak :
Ax Ak :
Ax Ak :
Ax Ak :
35KB
35KB
35KB
35KB
33KB
4KB
33KB
33 KB
4KB
41KB
41KB
36 KB
36 KB

b5 BE XL T ICHA. DSPIECE T ARA. HIAMA
KRIRIF . B35~ T DSP Parameterizfll, & T
AR “0x400” LA EEPROM Hih: Ay 78, mldid 4
Save {4 R4 il 52 % (1)) EEPROM £

7E: MME35~, “0x800” LALYNEMEHIN AR
FEDSPANTARHY . 12S BRI/ EQRSL.

© 2021 Microchip Technology Inc.

DS00002432B_CN 553171



AN2432

& 35: 0X800 L4M¥] EEPROM P %%

DSP EQ

code

EQ parameters

128 parameters

0BO0 01 00 00 04 08 C1 8A ZF DL 00 01 &k 01 00 00 05 :
010 /U1 2% 00 OO 00 OO 00 0O 00 00 00 00 00 00 00 00 :
0520 [ 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 0O 00 :
0E30 | 00 0O 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 :
0840 | 0O 00 0O 0O 00 00 00 0O 00 00 00 00 00 00 00 00 :
osE0 Q0 00 00 4o 90 Jo0 4o do 00 00 00 00 00 00 00 00 H
. . Joseo | oo 0o 40 00 0o 00 00 oo 00 00 00 00 00 00 0O 00 :
The placm order is|oswo | oo co 0 00 o0 00 00 0o 00 00 00 OO 00 00 00 00 :
|2S 0ga0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 :
BS0 | 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O 00 :
parameters épa‘tch 0BRO0 | 00 00 00 00 0O 0D 00 00 00 0D 00 OO 00 00 00 00 :
BE0 | 00 00 00 00 00 00 40 00 00 00 00 00 00 00 0D 00 :
08¢0 | 0o 00 00 OO 00 0D 00 OO 00 00 00 00 00 00 00 00 :
0BI0 | 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 0O 00 :
DEED | 00 0O 00 00 00 00 00 00 00 00 00 00 00 00 00 00 :
0BF 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 :
00 00 00 00 00 00 00 00 00 00 40 00 00 00 0O 00
0510 | 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 0O 00 :
0920 | 00 0o 00 0O 00 00 00 0O 00 00 00 00 00 00 00 00 :
0930 | 0o 00 00 0O 00 0D 00 OO 00 00 00 00 00 00 00 00 :
0340 | 00 00 00 0O 00 OO 00 0O 00 00 00 00 00 00 0O 00 :
0950 | 00 0o 00 oo 00 00 00 0o 00 00 00 00 00 00 40 00 :
o260 00 00 00 00 00 00 00 oo 00 00 00 00 00 00 00 00 H
0370 | 0o 00 0o 0O 00 0D 00 OO 00 00 00 00 00 00 00 00 :
[ul=kln) 0o 00 00 00 00 00 0o 0o 00 0o 0o 00 00 00 00 00 H
0950 | 00 00 00 0O 00 0D 00 0O 00 00 00 00 00 00 00 00 :
0540 | 00 00 00 0O 00 00 00 0O 00 00 00 00 00 00 0O 00 :
0980 \{00 00 40 00 00 00 D2 00 00 BZ 01 00 00 05 00 B& :
00 00 40 00 00 OO0 DZ 00 D0 BE OL DO 00 05 00 Ba :
01 00 00 iF 00 45 EB 1F 00 01 00 00 00 01 00 00 :
10 10 08 60 01 00 00 1F 00 2z BB 1F 00 G100 an '
00 01 00 00 10 10 08 €0 01 OO OO0 1F 00 0B EB SF :
00 01 00 00 00 01 00 0O 10 10 08 60 01 00 00 1F :
00 OB EE SF 00 01 00 00 00 01 00 00 10 10 08 &0 '
01 00 00 IF OO OS5 EB SF D0 0L 00 D0 00 0L 00 oo :
10 10 08 €0 01 00 0O 1F D0 05 EE S5F 00 0L 00 00 :
00 01 00 00 10 10 08 €0 12 03 B9 1E 12 03 B 1F :
11 03 F3 1E 12 03 E9 06 11 03 Fi 1% 12 03 E9 04 '
01 00 00 IF OO OB EB SF D0 0L 00 D0 00 0L 00 oo :
10 10 08 €0 01 00 OO iF 00 0B E3 5F 00 01 00 00 :
00 01 00 00 10 10 08 60 D0 01 08 Db 0L 00 00 05
08 D7 55 Ak OB 40 08 19 D5 83 50 26 00 61 95 2k :
35 84 FO 29 FO 88 6D 28 0% BX F1 29 90 A0 25 2k :
DAM0 5D BR 27 29 21 E5 07 64 0D 08 83 50 28 00 81 95 ;
PatCh COde DABO  2A 35 B4 FO 29 FO 88 6D 28 09 8A T1 29 90 A0 25 :
DACO 2A 9D BA 27 29 21 E5 07 54 0D 08 83 50 28 00 81 :
DADO 95 Zh 35 84 FO 29 FD 8B 5D 26 09 8A F1 29 90 i0 ;
AiTA aE aa An oa Am an a4 Te am £a An An AR Am AR AR

DS00002432B_CN 5532711

© 2021 Microchip Technology Inc.



AN2432

Mz A: A 52
JR4<B (20204E4 A)
T T

- KI3. K4, KI5, K6, K8, K9, K10, K12,
K13, K14, K15, K16, 15120, [#25%1/%34

WA A (201841 H)
AR IR RRCAS o
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