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ABSTRACT

This project is to study and construct power amplifier which operates in loop bridge switching
full bridge. The power amplifier is composed of three important parts which are delta modulator, driver
circuit and low pass filter. The delta modulator converts an analog signal to a digital signal is phase
arranged and dc added up by the driver circuit. This is to make the signal be able to control the on-off
operation of the transistor in the power amplifier port. Finaily, the low pass filter is used to recover the
sound speaker. The advantage of delta modulation is that it can reduce the interfering signal and has less
power dissipation loss. In addition, the IC 5 band digital equalizer circuit is included in the proposed

power amplifier to adjust the properties of sound.
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3. Band Pass Filter
4. Band Reject 30 Band Stop Filter

5. All Pass Filter

2.4.1.1 7923N383IANNDA MY (Low Pass Filter)

[ L d [ )

FaluTnsauil11F993n509AudMIAIN (Low  Pass  Filte)  Uszinnifonau
4. :; = 4. :f o ¥ o o U to o é
iHeannesnsesnnudsianesnull musorh l1Fnuluveuwavesiadliiieaausida ¥

2193im1ga 1A 100 kW

T
|

317 2.10 29930589 NUDMIHIU (Low Pass Filter)
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'N‘i]'iﬂ'iﬂ‘Jﬂfnllﬂﬂ'IN']ulﬂu'Nﬁ]'i'ﬂﬂﬂll1ﬂﬁmm1mﬂ']'lllﬂﬂ']ﬂ']ul!ﬂﬂzﬂu'diyﬂ.!']mﬂ'J'IUﬂ'CIﬂ'J |
o < a0 o = P '
ETJVI 2.11 !lﬂﬂdNaﬂ‘]'iWﬂ'l.lﬂuﬂﬂﬂ'ni]ﬂ‘uaﬁ')“ﬁﬂﬁﬂﬁﬂ')11]nﬂ1ﬂ1u1uf}'ﬂ11ﬂﬂ Tﬂﬂuﬂ‘l“li‘]liﬂﬂﬂ?
[ . ' ' L . da !
ﬂ'ﬂuaﬁj\lﬂiﬂiﬂiﬂﬂﬂ1ﬁ’ﬂ1u')1 tuAMUDHIU (Pass Band) H?ﬂ UUUAIS (Bandwidth) 98323993 @7u

guANUIN 193 oen Ik lUFon 1 d1una@nga (Stop Band)

dB dB

W (w) W ws ()

(a) vanOVAUBIANNTA W ILIUgANAR (b) WaRBUAUBINTINDMAIUR |4

o

Tumalgu
3UM 2.1 HaRBUAUBINIIVUIAYBINITNTBIANNDAIHIY

Tumalfiid hiansoadrasesasedilnanenausaiiudazli 2.116) 18 dwgili 211 ®)
4 a a Jda LI
HARIHOADUAUDIVDINITNTBIN lANINMsdszinanansuaustluganad Tnslinuuuuais lmin
Ao WANUDNINIIVNIBUDINIITIANAININNGAT VTR  (Funanadasvnogigadmiy
R 19 ¥ o @ L= VA =
NIINT0INNUTAWINE: BilFeasweeduanaivasiednes) lunumiidmua  (Teavdnadee

o ¥ ta ] T v oy 1 ' Pl r
n1nu¢11mnam1"lﬁ"’lmnu 3 dB) 9svum UIUANVIATUUDINDTIZDYTZHIN 0 I a;p azyu

1 =1 ] HP r [ " i @
ANUINYAYD92993 9 TUFNAMMNENNINNTD @, daudmanuihegszuning ®, war o, Wi

u

-~ (R d 4 .
Bunn uanuiilaou (Transition Band)

2.4.1.2 2993N3BIANNDGFIHIY (High Pass Filter)

] » ’
~ ’ o [

] r o 3 o ]
NI nseInNNigIRIuiiusiven dganunmifigeiundes iudyauanud

ay [ ] -
M 13 717 2.12 (2) varmanameUAUBINIIANAYBIISATBIR LA geR U TugALAR AUz 2.12 (b)

o

4 v i =5 Y ]
HARINDADUANBIVDINIINTBIMWDGIRIUATIA Ny Uz T Tu Ty Tnlinedsauysal
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©
Ws Op @ o Wp (@)
(a) vomoudupInaNuUdgIH I lugauAd  (b) FarpuAUBIMRATINITIR IR TR
Tumaliia

»

31U 2.12 HOABUAUBINIIYUIAYOIIIINTDIANVDYIF Y

2.4.1.3 2303N30INNUDUOUHIY (Band Pass Filter)
z-s' A' 9 ar ] r.-s' ] ¥ ] &
rvsnsoennuiifiuneshvenidyaiulugunuilag  rwldude: hisould
T v [ ] ¥ ) ¥
dygrahlimuligaieanuimamidiuid 307213 uanwwanouduBINIIANUDVBIINYT
a 1 5 ::y ¥ o ' A
N3RWAUANUTAIMYVANY Taenild Y o, uas o, ugalmsvesiuanudiueean oy
@,> @, 1SNEWUIMUUAIT (Bandwidth : BW) U892995 7D

BW =0, -0, (2.1
Ve ) (=}
uazin Idiewnudnanana (Center Frequency) : @, 1A0
@, =+ 0,0 (2.2)

L

‘.’ o y ll 1
Taomlihseednuald BW  voanesnsosnnuiidiuie  uouanudiidyo

asor1d Tastinisaanau liiny 3 dB Wude

BW =BW-3 dB (2.3)
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o, o, (@) o, o, (W)

(2) naaanaADUANBINUIANNRNOUAIUTUgANAR  (b) uRAIHARBUAUBIMIIATTNDIODFIUT TR

Tumailgiia
37 2.13 HAAIHARDUAUDINTNUUIAVBINITNIOUDUANNDHIY

24.14 ’J»!ﬁ]‘m‘!mﬂ’]maﬂtm (Band Stop Filter ‘H:JIE) Notch Filter)
29951309 ANMIIMIINATITIADINTBWOUANDHIL NA1IF 2995N58Y
- - 5 q ¥ a ] - t jY 1 ¥ o n'a a';
anudnouanuingasznuilddyepu u vnmdlaqmuldld udeenMdyg uniinnube
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317 2.14 HOROUAUBINIVLIAVBINIINTOWAUANINDHIU

=T 1

2.4.1.5 13930IDIANNDNARAUNINUAGDA (ALl Pass Fitter)
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]
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mmgﬂﬂauﬂmmmwmummwsumuan‘umzmu"iﬂﬂaaﬂmu ‘iN‘l-l‘]Julﬂ’)ﬂJﬂ'J"llli"l'lJliU‘]J‘UBQuﬂU
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2.6 3zVU9MIB laws (Equalizer)
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A998 2.1 !!ﬁﬂﬂ'&?ﬂﬂiﬂlﬁﬂﬂﬂiﬂﬂﬂnﬂnﬂ‘iﬁﬂ&'ﬂﬂ@ 1SO

ﬁ1ﬁu‘llﬂ1il I1SO mm?;nma {(Hz) hammé 1/3 Bﬂﬂlﬂﬂ {Hz) iumm?; 1 Bﬂﬂlﬂﬂ (Hz)
13 20 17.8-22.4
14 25 22.4-28.2
15 315 28.2-35.5 22.4-44.7
16 40 35.5-44.7
17 50 44.7-56.2
18 63 56.2-70.8 44.7-89.1
19 80 70.8-89.1
20 100 89.1-112
21 125 112-141 89.1-178
22 160 141-178
23 200 178-224
24 250 224-282 178-355
25 315 282-355
26 400 355-447
27 500 447-562 355-708
28 630 562-708
29 800 708-891
30 1000 891-1120 708-1401
31 1250 1120-1410
32 1600 1410-1780
33 2000 1780-2240 1401-2820
34 2500 2240-2820
35 3150 2820-3550
36 4000 3550-4470 2820-5620
37 5000 4470-5620
38 6300 5620-7080
39 8000 7080-8910 5620-11200
40 10000 8910-11200
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M13197 2.1 (A8) KAAIT I INDBIRIAHAINNATIUYBA ISO

AUy ISO ANNENANN (Hz) | ¥29au0 173 eeran (Hz) | ¥23aud 1 ooniar (Hz)

41 12500 11200-14100
42 16000 14100-17800 11200-22400
43 20000 17800-22400
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2.6.2 malizulanafamAInen (Digital Signal Processing)
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2.6.2.1 FyeuAenioa NuFyanalineios

s J -}

oy o o L 4 .
. dynnuAsIiing (Continuous-time Signal) iludyapuhitldmeiisalumana Fuiy.
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:: 9 ¥ é o) £ d d.l A'l [ r d' = = v & o
11871 x@® sulludansunaeiiies  Tasdganuaenieadondnednnien dyanmewasn (Analog

Signal)

o ~ v o4 . . . o o AA A
dgqwd ludeilion  (Discrete-time  Signal)  udgyaailinuiisiungavednan

[} o ]

& = Y v 4 a oy 1
Taoms liifasinms gudygradoiiesdsmunavoamsguad Tavauuduny n uauwyly

3 & o Ay o s o & oa o L] A
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Time 0 5 10 Time

ﬂ. o r ﬁ. o v d'
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2.6.2.2 fityauAdnea (Digital Signal)

o as L 4

Tududhidyguatasauy ffe dynu iasiissiudazmvesdygugnuny
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x[n]

f e W0, %(1), %(2) , 3(3) ,x4),

0 ) 5 \)/ 1.21,1.33, 1. 74,0.48,-1.56
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2.7 M3uUasAnsA (Z-Transform)
A a siq ¥ E w oa ¢ o ¢ a4
mindes Z Aopdiamaninlwtlunsoadedmsvams eviasdunsizns suunaniluyieg
] = [ .:i 9 [y a a 9 L4 e 4'
uRmfUimAwasiumsulaanhalumsainszinasdunnsissuunanaoiis
1 o 4 o w w ' 4 Y q¥e od 7o o
madassurmunslasinssiiudyana liaeiies  ud idawsiludaiFuvesdaunls

Favou Aeduls Z dwmsudann xn) g msuasanves xm) Aoumudsdydnuel X(2)

Z{x(n)} =X(Z)

x

= Z:):{(n)z“l 24
n=-1
nazMsuUauBaNnNAU (Inverse Z transform) UHo1u
1 _
x(n) = — I x(z)z"'dz (2.5)
2nn,

& : A o 4 a
Tas Z =& Taom Tz T=1 Famsutlas z e I Isithaas vaie lums insnziss o
' A - ) A N = a o o =1
uyplirenies TavauyAnszuy hideliessz uunillinanouduesduwad (Impulse response) 1Hu
' & ’d a0
h(n) nazMsulas Z ¥ed hin) 1eAniu H{z) 3 H(z) unnedanducialou (Transfer Function) 184

@ w dao o o @
szuplasfinnuduwuitunsutlas Z veadngravuduesdygrueen daqums

Y(z)
X(z)

H(z) = (2.6)

qumsh 2.4) tihaumsanudunuiluTamy z ansai T 15ds: Tonilumssunus
A9 UVBITSUY 1B auMIHaANELIEB h(n), H(2), y(n) afmua x(n) Tasdimansiuailasiviia
a3 - ¥ t A - ] y& Y 1 = a a o g g
pawnsafies 1$nsulas z Tumsmarimdosy ldvanualdendissiniam lumafifdyga
ﬂ. %3 4 9 d' - 0’} 1
x(n) Alsvziiludanunevea (Causal signal) 8 x[n] = 0 {9 n < 0 i lRauN1s A (2.4) 9iAAINA 0

% : Qay i o o e
400 FaFonnmsudas Z Awdmddinuauiandnguelsemsveansudas Z dadl
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1. anudludady (Linearity)

Z{ax(n) + by(n}} = aX(Z)+ bY(Z) 2.7

2. M451A8Y (Shift or Translation)

Z{z(nk)} = Z'X(Z) : (2.8)

3, ﬂauTag‘ff"u {Convolution)

Z{fn)*y(n)} = Z{fin}}Z{gn)} = F(2)G(Z) (2.9)
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Avan1s 19 uazdimmnsosenuuudiinansvaussnnutndeans 14
= = o 4 A yy - =
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¥
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[} 9 1 o a1 &5 LY a a [ L
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»
asalasmsiasdyudinoaniodyg ooy  (Analog to Digital Converter) MAININNYU
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2.8.1 29930509ANND i eund B v (Finite Impulse Response : FIR)
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n=0



25

LA z = €@ 92 laransnouauE NN YEIITNIBIA R ideunduisuave: laTums

AaAUMIN (2.11)

n—1 :
Hz) = 3 h(n)ed®" @2.11)
nSo _
wiolugaumsanudig fie
n—l
ym= ) hyxtn—k) (2.12)
n=0

o o ¥ A o Id 1 T a o/
AMTUAINTOUIY FIR 1J1‘!11\!ﬂﬁﬂﬂﬂlmﬂﬂdﬁl‘ﬂﬂﬂﬁﬂ"ﬁﬂ1 ﬁi) ﬂ1ﬂ00ﬂﬂﬂﬂﬂﬁuﬂﬁﬂﬂﬂﬂ'ﬂﬁﬁ:

»
=) o w
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-—hy l - h; w—— hy semereneneeas —hy, l «+—hy

-+ —
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31 2.19 79930594 FIR hadeedeaselasan
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2.8.2 2393n703ANUDUeundLIT @Y (Infinite Impulse Response : IIR)

suiuvesaums IR luguia ldierimsulas z w14 (@, = 1)

% —m
bmz
He) = 12 ng (2.13)
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" a4od ¥ v ' AQ 1A @ Y e
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v b v 1
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v ad - ) o o o q ¥a - o
{Iauﬂauu‘]fii!“ﬂqaﬂ1\3!ﬂﬂ']ﬂ1i'].Ji‘lﬂﬂiﬂﬁqlujzuuﬂuﬂ‘liﬂﬂuﬂauﬂqﬂﬂ‘ﬂ”lﬂﬂﬂﬂgﬂ"l oAU NS

1Ams1z Tnaervegueninan |z | =1

t,,'3 /,r“ﬁ\\ -ag
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2 i Z~"r
b; ~dz
D U

3517 2.20 IR Filter (Bi-Quad) Second order
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2195 ADC s ilFlumsulasdeyadymruewiasniioglugdvews sdunionssud ¥4
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Audygnudunaliiiudyguddasaniudygraednalugiuesluuis
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>

Vref

51U% 2.21 uwuRIv93 ADC

© A
MTMIHNUIUVDI1993 ADC

Binary Input Data

b4
. . . o o ° [~
N3 ADC UWUY Successive Approximation 2vsuwuil Iasuauiionnnlumaiitiuaees

£ = =& = ] =] ¥ ] LY a A
ADC 1umsmlawagammﬂ 8 Ua D13 16 1 'ilzi.lﬂ'l‘llll‘i’ﬂuﬂ'l‘ill‘l]a\l‘!lﬂ!‘.l.ﬁﬂﬂu‘ll‘lﬂl‘i’l IUHININNDT

o o oy 1] o . ya W Y] A o 2 '
mﬁm)ananﬁﬂummum"lums (Binary Search) nmumﬂmsumuns:U’Jumsmummnuumtm 0

| o o 4 . . . 1
Huduty Taedeqiiudl 1¢ duFegufiluaees ADC nUY Successive Approximation TH@oNUINLY 15U

mﬂ‘; ADC0804-Series Y09U5 BN National Semiconductor Lfﬂuﬁu
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2.10 Masmloasadneailueuraan (D/A Converter Circuits : DAC)
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H S d' t = & s
2995 DAC fusesnMHmlasdeyadineafioglustuuy o Fuiludy
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Binary Input Data
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Analog to Digital
Converter Vo
(ADC)
+ Vret -

314 2.22 unuA w91 DAC

Ed
MIMIUNUFUV0I393 DAC

= o Vi oo ¥ =i ¥ =t
2393 ADC HUD R-2R Ladders naaalugii 2.23 sinnesazmiuldnddumuildluacesd
= ) a4 e a4y 2 A v v w Ve
Mos 2 a1 wazddifsenssiumsaamiesvimiy Sswsond luilgmlumsadesadmmuldg
= v ' < = v o s o da =y
Aanumsease & luoin a6 13 PMIuNTTHaNYNAIBENIINUMAINIBNS AU IBITUNTIRTM
alaoumlasmumaunavealaesey aunsoud 1414 1asAo1395 Bipolar R-2R Ladders nagluilegiiud

= o o 4 Y . ] 3
1 1c duS93Uidiu1993 DAC uDY R-2R Ladders Tdiflonuinumolaun AD7523/7524 (8bits) drudiilu

137 DAC uU bipolar R-2R Ladders ﬁma'; AD5S61 (10 bit) s"flué’fu
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VREF

R,
A
: v,
0
+
1M 2.23 2995 DAC LYY R-2R Ladders
A o a o o d 3
domns inseieineemiy ldn
N-1
=20=al=.. =2V, (2.149)
Fa9z 19
Y b, b b
1, =-REE —l+—%+...+—§— (2.15)
R 2 2 2
uaz
_ by . by by
VO ——]ka —"'VREF 7+2—2++2—N {2.16)
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2.11.1 MSC-51

TasaaduvedlulnsnouTnsamesasyga MCS-51

30

Tulnsnouinsaesluaszna MCs-51 gavimuiniswaauazind M 1aou5un Intel ¥4

1 o . . V. I ‘ A o o £ o )
ADINUSEN Siemens, Advance Micro Devices, Fujitsu, Phillips taz Atmel Ta¥odviing liWaide

Tulnsaeulnsamesiannsorh lilFluauniuausz vuann Sdnsuzauindsil

¥
@ =

drlszunana (CPU) luwa 8 Uin
fivisanusiniolu 128 lud (RAM)
annsodszuanatoyaludnuusziinld
iA29ua VAL (Timer/Counter) YH1A 16 D agniulu 2 2993
] [ 0 k4 a o
ApveEMiIoAINTIMEuen 1Usunsy (External Program Memory) 1A 64 filalud
ADueIuMiANTINEUBNTBYA (External Data Memory) 19 64 fi Ta lud
= d o o 4 - a
finadadunniorana 4 nosa v3e 32 iin
finesmoynsu 1 weim ansnrha lanauuudse @ mie (Synchronous) agnuu
132111781 (Asynchronous) 1i 4 119A33AIABS (Register Bank) ‘Tu TnsapuTnsaiaes lu

aszna MCs-5 30 TulnsneuTnsames 8051 & Tnsead1adagyl 2.24
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w ¢ ¢ ¥ ¥ ' ¥ 4
TogiululnsnouInsmaefives 8051 lagminmlbszgnalfaednniiavnmaluau

o @S o g o : =S daY a o o o Yy
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) X 1 [ o oy 1 o @ 1
Usz@ninmgatiu Segarotunmseiuazlinumniduanaatudansnm 2.2

mei 2.2 nlswiieuluinineulnsaneinizga Mcs-51

Device B:}’Naﬂ Program Data Timer/ I/O | Speed External | Pin

Memory Memory | Counters | Pin | (MHz) | Memory | Count

8031 Intel No 128 2 32 3.6-16 Yes 40

8051 Intel 4K ROM 128 2 32 | 3.6-16 Yes 40




m31a1 2.2 (Ae) nfEsuisvlulnsneunsans inszpa MCS-51

Device st?m Program Data Timer/ 1/0 | Speed External | Pin
Memory Memory | Counters | Pin | (MHz) | Memory | Count
8751 Intel 4K EPROM | 128 2 32 | 3616 Yes 40
8032 Intel No 256 3 32 | 3.6-16 Yes 40
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89CS1RB+ | Philips 16K Flash 512 3 32 | 033 Yes 40
89C51RC+ | Philips 32K Flash 512 3 32 1033 Yes 40
89CS1RD+ | Philips 64K Flash 1024 3 32 1033 Yes 40
{8052y T2 P1.0fl - 40| Ve
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P1.2 B 38( P0O.1 AD1
P1.3 ¢ 37| P0.2 AD2
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2.11.2 M31FIUNA1Y MCS-51
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] o Y J 1 o '
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91 PSEN (Program Store Enable)
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31 2.26 msApAIaRea (Crystal) 111 Tu TnspeuTnsaand 8051

2.11.3 Tnssaframbennusveslulnsnoulnsaass 8051

TuTnsnouInsames 8051 llaseadmianuswansdagiti 2.27
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2.11.3.1 viennualdsunsu (Program Memory)
Tulnsneulinsaiaes 8051 anunsodemitsanus ldsunsuldgean 64 flalud
» d' v
sarunanolunazniouen TaglulnsaouInsames 8051 seaednauanin 0 vonhiul PSEN e

a | o ' I3 ' ° & o o A &
ﬁﬂﬂﬂﬂnﬂu’wﬂﬂlﬁ]ﬂﬂ‘nmiumuuﬂﬂ Hu'JUﬂ'J'nJ‘QnIlJ'J'Ilﬂ'inuﬂ1ﬂlsuﬂﬂﬂ'ﬁaﬁu031 “Code Memory”

2.11.3.2 HHIBANUSIMEUEN (External Data Memory)

o [ + o ¥ 9 a I'd
Tulnsaounsamas 8051 ansndentisuanuiifoyanisusnldgaga 64 filalua
3 » v k4
Tumsanree: 19dya 1 RD iesuuas Idygu WR alisumitonnud Tasdynrunaeail
o 4 a ¥ o a ¢ a ¢ 4 &£ A o
wihouniaotn 07 d1lulasnouInsamed 8051 Umsvuoneindunaioanain Fliaviey

) 1 L] L] [ J H L) [} [
Tugruaviieguoamitonud1  (Memory-Map  1/0)  Sedpaldwuhundluvesmiianudifoya

- d A
mouen (U7 2.27) nltluaveguoanesn

2.11.3.3 mieanud1Ueyan1elu (Internal Data Memory)

Tasaadhaianndi 2.28 uuaiismanioyfiaviiog 00H-1FH witseenfiu 4 uuaie
(W 0- uuar 3 Taoa 4 nedtez 19Femieusufe Ro-&7 ms 1o Sman oz 1 Iffas
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voya udivmee; RO uaz Rl ﬁﬁlmﬂuu“ﬁﬁmyn:iﬁ?]mma{ﬁaéuﬁommsnﬁf’lﬂh?'%mmﬁag:
miwnudifeyald Bitaddressable oglushanuiieg 20H-2FH [Hungiistmmesfannsaldmdalu
svAudnA @13 General Purpose RAM oglusaataviiog 30H-7FH huavflegiannsoth llFam

S » o ! ] , o [ f » o J ] ¥ .
Ml uensnfidalFiunimizrsanuih huashegtinISid uiufive s@rBauan (Stack Pointer : SP)
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rsernaral
Putpoce
FAM
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WIS 747372
6F BE BL 6C BB ba nd
57 66 65 64 63 €2 61
SF SE 5D 5¢ 5B 54 59
57 50 55 54 £3 L2 5!
AF 4E 4D 4C 4B 44 40
47 % 45 4400828
3F 3E 3D 3C 38 3A 39
I 3 3 3433 123
2F 2E 20 2C 2B 2A 29
BB RN
'F 5E 5D 5C 5B 5A 59 58
17 16 15 14 13 12 11 10
OF OE OO DC DB DA 9 0E
07 U6 05 D4 03 02 M1 0C
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HEEBESEET T

BANIK3

BANK2

BANK 1

Default Register

Bank fo1 RO-R7

FAM

Byle

Agdrags
Fr
FE

EQ

D

==}

Bal-

Bl

=]
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99
EL|

9

=]

gh
ac
8B
8a
34
38
a7

33
32

3N

a0

Bn £nddrecs

FrlFreTra[F=[F2 IF1]Fr

HE G DEEEE

o7 [oe[pe]na[p3n2] ]oo

| T T[sc[eB[B3A[32]38

37

ks

AR

oo

P

B7[Be[BE]B B3 [B2]B1 B0

AP |- Jac]aBlasjag|ag

A7 (A6 a5 [ad]Aa3[az|al]ag

Not Brt Address

9F {9E |anfac |aB Jaa] 99] 38

37| 96]95] 94| 9392 9![ 20

Not Bit Addiess

Mot Bit Addiess

Not Bit Address

Not Bit Addiress

Not Bit Addizss

BF BE 80 8C 8B BA 359 &8

Mot Bit Addiess

Kot Bit Addiess

Mo! Bit Addiess

No? Bit Addiess

A7 56 85 A4 83 82 At &)

Special Funclion Registers

51/1 2.28 m3vamitsanusimelusululnsneuinsaned

s o o
FRmasINanFuane (Special Function Registers: SFRs)

1 d Yo ¢4 o 1 2
agniaunoy 80H-FFH 1%ﬂ1ﬂu1ﬂiﬂﬂ1$ﬂﬁﬂﬂvlﬂu

PO (80H)
SP (81H)
DPL (82H)

A ¢ o a o
lﬂuiﬁ]ﬂlﬁaifﬁﬂ'J']J“D'laﬂnﬂgwa'jﬁ 0

dy aa 7 . 4 ot o
WS vaaes8 Ua a1evedivenes DPTR

e o o 1; ' °
L"l‘luwﬂmmﬁmmwmummmmmn (Stack)

PR3

E

P2

SBUF
SCON

P
TH1
THO
TLI
TLO
THOD
TCON
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DPH
oPL
5P
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DPH (83H) Shiddame? 8 O vuvedTames DPTR nsl93Sames DPL waz DPH ey 1ds
ey yoamisanuinfaimouenuazmoly  TaomniRsmaeiteaesiaiin
Usznouduih3smaesaua 16 n naz19%e $3maes DTPR

PCON (87H)  Power Control Register 13mganisviinuveslulnsnoulnsamed Invszngasio
dyanauinmieasugums ldhaaliifwesdluTnsnouInsamed

TCON (88H)  Timer/Counter Control Register ﬁ'Ju‘%’%am'ai"r’i‘l‘ﬁ'ﬂmﬂum‘sﬁmummﬁ'ﬁunm/ﬁﬂu

TMOD (89H) Timer/Counter Mode Control Register L?Ju‘%‘%ﬁmai{m%'ﬁmuﬂuuﬁ% (Mode) N3
NUVDIAIT VA VAINY

W o o

TLO, THO, TL1, TH1 (SAH-8DH) Auiiamesnlfduamaslidy ddunavdmniv o uazd

VANV |
r ¥ ]
P1 (90H) HhidSammesildmaviogneia 1

3 o

SCON (98H)  Serial Port Controf (hif3maei H1dmuvgunisinuveaneiaeynsy

SBUF (99H)  Serial Port Buffer Hhi3%aimeiindeyanidveonmaneiaoynsy

P2 (AOH) fhisimaeinldhnrioguoin 2
cf At fea 3 A et o o
IE (ASH) Interrupt Enable iThi3aianihdousamoven Iniimstatinae
P-v-% P~ 4 - ] I'd
P3 (BOH) HhiddmanihlFaviiogneia 3
p=p- ) [ @ W oo e s o o o
IP (BSH) Interrupt Priority 1Thi33aimes dmivdadwuanuddgvesdyonadaianaz lunsu

fNANIUATINIZ Founy

PSW (DOH)  Program Status Word 1ihiSamadnlifumdnied (Flag) a9 19u danisdmina

»
1

(Carry Flag, Auxiliary Carry Flag) #9%5ud (Zero Flag) #3114%0138u (Overflow

u

»
A o

Flag) {iamazfd (Parity Bit) wenoniidafida RSO uaz RS1 dmiudeonuuan
ERLILEH
d aa o o
ACC (EOH)  Accumulator ihi33aneiudaniidlumsszusadoya

) aa o o U
B (FOH) Fhistames IFdmivmssmslszuiadoya

2.11.4 msfiafe I'C
2 [ . . = ] a ] ] =t o 2 Yo
I'C 011910 Inter — IC  Communication WiNotaMsArRpIznelodlamia 1'c 185ums
o & G =) e v a a 1 &
vanniuTaousunilddld (Philips) Aavgayaninenanie Aeensld 1IC vielugafade denuuaz
v o - o A Y a oy & A o A g ¥
augunn ldmodyonaniissaesdyanu  Aeaodeya dniduniliieasdygrumninnlsmmua

Famazmarhion msaegUnsaismunia ' mldhunnifivsremetoyanazaedygaumiinives

o o r r o ¥ ° [ 1 [y r o
gunisiimazmauuvieren il dumssmusueanasariedumisdmiuginsainaasad oz
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[ o i LA o/ o 4
T3 iadoyauazhmuaanizasininueanasrveigUnisivaazd modeyauuta I'c raison
L] o J . ) ' o = 4 v
atrufunamsi modoyasuniy wio SDA (Serial Data Line) daumedygisiniiaiond
> »
A1wd Y IUUIRMBYNIY %30 SCL (Serial Clock Line) TumseTuioae luilezh snmodunamians

71 710 SDA 1ag SCL

2.11.4.1 pauaanian llifean 1'c
o a = . g . . kg
a1 SDA uag SCL Hhuimodyanm 2 finma (Bi-directional line) ABadiMIned?
9 v e o ¥ A 3 = o AN 1 o 3 ¥ ¥
Aunmuwaswiuus iy +5v Baaeanar e liensficomzasingsluvaei lifimshnade 19au 1
w L @ ¢i -y a9 g o PN v
Faolumsileann dygrusuniuiesidnnlussdugiuniges nesemyavesgUnseiniaeay
o o o . o & w
vutfe I'C dsalidnyaziiiuiesiasuilla (Open-drain) WionoalanIRBIITA (open = collector) AR
swaziooa Tugzaln 2.29

+5V

Rp Rp

SDA {Senial Daia line)

SCL (Serial Clock line)

SCLKN1 J DATAN1 J SCLKN2 J DATAN2 J
ouT ouT ouT ouT

SCLK _<}_ DATA_<}_ SCLX _.\/‘J__J D.A.TA_<}_

iN IN IN IN

qlemi1zc o @i 1 qunael12c T ddl 2

P 4 ¢ @ 2
517 2.29 209 navegilnsaivuszuanie 1I'C
8AsIMIoIwMeAtayauUIia I'C g3 100 kbivsec TuTnuallnd (Standard Mode) 1Az gaia 400 kbit/sec
T @ ] H | 1
TuTnuanu$g9 (Flash Mode) gunsaifiaesuuutiar I'C sxdeaiimnnuy ihifaiuszniasa

10 SDA uaz SCL lirfiu 400 pF msishdadyalutia r'c 19deyan1sidiia 2 i fie 7 Ga wie 10
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+5Y 0V +12V +12V
=
qunsal 120 1T gunsel 120 7 gunsel 120 7
A BICMOD i CMOS Al BIPOLAR

gunsal 12 1T
Rp Rp 1A NMOS

SDA l

:
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.

SCL
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v H »
31 2.30 manenagUnseiszuuta I'c A4 WEss iy

I A o g r 5 H t 1 o
Torudnlseminilaveaia I’'c Ae mwisaoudegUnsel H1FIWEes limduliaunse

- A 4 @ @ L A y i g A 3
AnaApdeasiula Taogunsaiuuia £ dmilwn 1 Ivides +5v lusasidndmila 1 Midos +12v

(L [ @ 2 o a =1 o oA 4 4 [ Y
nmInesnuuula I'C m:J1mn‘szm'lﬁ“luanym:mmnumsnsmnqﬂnsmmﬁaﬂﬂﬂmmmmu

1 - 1 s [ @ 3 o 3 ] @ 9 LY
NaIneg 1Hﬂi}'ﬁ'lll SDA Uz SCL uaqqﬂnsmuﬂa:mmmﬂnu Has ABINDAIATUNTUNADN (Rp)

Wi sau +5v Mdoaue dsuaastugili 2.30

Tunsainovilusedu nsznuualvalziudunluda °'c vl SDA uaz SCL wes

gUnsslirasAirpedeiIdIumuByNsufUYY SDA taz SCLI3oNT RS noudoidigiid I'C Awda

Tugi 2.31

+5V +5Y
P P
qunsal 12 118 gunsed 12C 1Ty
i NMOS ¥1ip) BICMOD
Rp Rp Rs Rs Rs Rs
SDA l l
SCL

71lf 231 msmumueynsuiundygnavesgunssivuszuula I'C ieandygiusuniu
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2.11.4.2 HAnMIVONA I'C
o a o A A ’ A g
nsmruagluupvesmsardevutia wiesoni Tslenea  (Protocol) 1iWelw
£ ¥ ; ELY T 1 o o o] e o e r ::’ a a ¥ A
AlFnunsunvusliginsaaadesy nargunsaaalatluasudids aelilfiszeivwdnvurnig
) = Y 2 A4 o ¥ 1 a = o 2 4
wazHowvegnsaineguuiia IC imoiludeanasneuiisze3uionsmauvesszu I'C ao i

£ [} ' [
gunsalfadadeyansedateya ond “FIde (Transmitter)”

tETrae = ' .

& o . o ! o a
gunsainsuoyaiTond “Aa3D (Receiven” gilnsaluu I'C amsniluldnadisunazdaeds

L] o

[
o o ]

4 o Y A =1
‘LIN'Q‘]_IﬂimTl'IHH'ITIL HAITVDYNIAYD

H 1
¥ o =

aUnsaliimihfinauguiimzmsaade I'C $oni “uaian (master)”
gnsalfignauguriegunsaindenas luniea r'c Bondh “mad (slave)y”

fofimua 2 UsenmsdAgdmsu I°c flo
¥

y LY a X yyd o » " 3
1). mstneateyminaiu ldleianarniy
1 1 q -3 { <] a [
2). luszniamstigmeadoya islanmunne scL Hanmzduasdngs moedeyadessnuidoyaid

[ 9= - J o
st Minanmsulaounlasvuaauia

2.11.4.3 apznmavulia I'C

NA0fu 5 Aoy

v ,
o a 1 e ]

U ’A J 4 = o T
1. U@ (Bus not busy) ﬁﬂTJ:ﬁlﬂﬂﬂulﬁ0ﬁ01u3ﬁi)ﬂﬂq4ﬂﬂﬂ UUHNWIYANWNUANITNIUNDA
9

¥
tY 2

X vy
ayaisuinla

3 1

L4 o X A ) = o =
2. 3UAUNINETBYA (start data transfer) INAYUILBMY SDA UnsilasunasszAvasaneinga

).

) [

o = Y FA]
Tl Tuvmzes sCL Tanuzanings Bonanmuziin anmeEsuAY (Start)
] ¥ a X A = = a o
3. MyAM3nunoadoya (stop data transfer) INATMIIDAIY SDA Timsufasunasvinasing’]
1 »
galuvzNiae SCL Taouzasing? Sondo1uziin an1iznega (Stop)
o ' o 2 R da o s oy a o 2 4
4. Mimsweguuia I'C (data valid) annziliadaninganziudulasanmzezfiaasinyui
A4 4y ' 4 o a LY 4 A g
710 SDA fleveyaNdeInIsnionen wodw SCL 1Wluaetnaniuzaw SDA Aeinafineld
¢y o a H H a b a
gunsaiuiuideya Joyaerunananlfoumnladldluanshaw spa duasind minifa
P ' o o = ' o s o ¥
manlaounlasszunavaiziiany scL Wuasingeey gunsalinameinimihiinugums
1 o 2
awdeyaernmlamumuuiiu annzuya vie annzisuld
or = J o H 1 ar 1 L = 3 1
5. m3fu3voya (acknowledge) IAUUMAIINMIHinoneadoyaninaadaundialsuinaiued
o t = Pra W ] =
auysallasemhimsdadoyaun 1 da Goniiliadud (acknowledge bit) Tanuziiuasinga

wawndadoyaunsudiu
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o o @ [ o 2 =) ¥ a g Y 1 d’ <
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g . ¥ ¥ e =

annsoTdsunsuld  (Programmable Address Bit) Taug 15auApammuadmuzueaRsananngo
° a v L4
Tusunsu'l® (Programmable address bit) Taug1Fudnafmuaanzasinliuny A0-A2 veaginsal

aa A ' a 2 ] = ﬂ A A Yo r AN A 9 o o
numaonaauUuue IC ?I"]'LITLIUGI ISB ! uumm“l‘nn'muﬂmimuwiawuwayauaqﬂmm aav

v
o -y

o " & ¥ = 3 o s3 v '
#17 WU vi1nua LSB ﬁ‘lu “0 Huwﬂmmnnwuuuaga‘lﬂmqﬂmmuu mﬁ']u it %:ﬁ‘lumimu

JoyavingUnsaidiad
9 L =} FY o t o = o 3
Toyaluluddemnie doyaniugu (Control Byte) TuginsiumasAinmsmmundoyaniuny
a ] o & v = L Y Ag Ve [ =Y dy & o o)
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=
=
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._A_
Vd 0 Vi
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R;

R1 2

31/# 3.3 7995 Schmittrigger comparator
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—KV¢e T
1 4
[avy =——— [V, , e vV =V,
KVee CRP 0
T
—KVee — _ Vec 'p
VolkVee = {
0 cc CRp, 0

) A a0 dl 9
VINNITNNTUNUD Vx uautlu van "lﬂ“]f'Nﬂ'lU!'m'l TP
A 3 o1 a a P ¥ o ' 9 I o
!m:mmﬂ"lﬂ V0 NONIMNNITOUNINTADT  LIAD mmwmmzwwutm11ﬂuqaqmsuu1u UNUAATIY
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3.2 Close loop
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A w

AuaudAveImsUszulananadygIuaTaea (DSP) il

® Programmable seven-band parametric equalization

® Programmable digital volume control

® Programmable digital bass and treble control

® Programmable dynamic range compression/expansion (DRCE)

® Programmable loudness contour/dynamic bass control

® (Configurable serial port for audio data

® Two input data chamnels that can be mixed with digital data from the analog-to-digital
converter (ADC) of the codec (analog input). These channels are controlled by I’C commands.

® Three output data channels: Left and right data go through equalization; bass, treble, DRCE,
and volume to SDOUTI; SDOUT2; mixes left and right data. SDOUT2 operates as a center
channel or subwoofer channel or subwoofer channel. The output of ADC is available for additional
processing.

® (Capability to configure ADC output to one of two monaura)] data streams or one stereo data

stream
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® (Capability to digital mix left and right input channel for monaural output to facilitate
subwoofer Operation

® Serial I'C master/slave port that allews : Downloading of control data to the device externally
from the EPROM or an I'C master.Controlling other I’C devices.

® Two I'C — selectable , single — ended analog input stereo channels

® Equalization bypass mode

® Single 3.3-V power supply

® Power down without reloading the coefficients

® Sampling rates : 32kHz , 44.1 kHz , or 48 kHz

® Master clock frequency , 256fS or 51215

® (an have crystal input to replace MCLK. Crystal frequency is 256fS.

® Six GPI terminal for volume , bass , treble up/down control , mute , and selection of

equalization filters.
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A1319% 3.1 MIMNUVEIV IC TAS3002

326 uaasanuaz Tnsaadanisuenuazeims 1FnuA139 109 TAS3002

NAME NO /0 DESCRIPTION

AINLM 46 I ADC left channel analog input (anti-alias capacitor)

AINLP 47 1 ADC left channel analog input (anti-alias capacitor)
AINRMALLPASS 43 I ADC right channel analog input (anti-alias capacitor)

AOUTL 42 1 ADC right channel analog input (anti-alias capacitor)

AOUTR 27 1 Logic high bypasses equalization filters

AVDD 39 O Left channel analog output

AVSS 37 0 Left channel analog output
AVSS(REF) 35 1 Analog power supply (3.3V)
CAP PLL 4 I Analog voltage ground
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A19191 3.1 (Fiﬂ) N13911914Y83%1 IC TAS3002

NAME NO 170 DESCRIPTION

CLKSEL 11 I Logic low selects 256fS:logic high selects 512fS MCLK

CS1 7 1 I°C address bit AO; low = 68h, high = 6Ah

DVDD 17 I Digital power supply (3.3V)

DVSS 18 1 Digital ground

GPIO -28 I Switch input terminals

GPI1 29 I Switch input terminals

GPI2 30 I Switch input terminals

GPI3 31 1 Switch input terminals

GPI4 32 I Switch input terminals

GPI5 33 1 Switch input terminals

IFM/S 21 I Digital audio I/O control (low = input; high = output)

INPA 5 0 Low when analog input A is selected (will sink 4 mA)

LINA 1 1 Left channel analog input |

LINB 48 1 Left channel analog input 2

LRCLK/O 19 1’0 Left/right clock input/output (out when IFM/S is high)

MCLKO 12 0] MCLK output for slave device

NC 34 - No connection ; Can be used as a printed circuit board routing
channel

NC 36 - No connection ; Can be used as a printed circuit board routing
channel

PWR_DN 8 1 Logic high places the TAS3002 device in power-down mode

RESET 6 1 Logic low resets the TAS3002 device to the initial state

RINA 40 1 Right channel analog input 1

RINB 41 I Right channel analog input 2

SCL 15 /0 | I'C clock connection

SCLK/O 20 /O Shift (bit) clock input (output when IFM/S is high)

SDA 16 /0 | IC data connection

SDIN1 22 I Serial data input |
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NAME NO 1/0 DESCRIPTION

SDIN2 23 Serial data input 2

SDOUTI 26 Serial data output (from internal audio processing)

SDOUT2 24 Serial data output (a monaural mix of left and right, before
processing)

SDOUTO 25 0 Serial data output from ADC

TEST 9 Reserved manufacturing test terminal; connect to DVSS

VCOM 38 0] Digital-to-analog converter mid-rail supply (decouple with
parallel combination of 10-lLF and 0.1lAF capacitors)

VREFM 45 ADC minus voltage reference

VREFP 44 ADC plue voltage reference

VRFILT 2 O Voltage reference low pass filter

XTAKI/MXLK 13 Crystal or external MCLK input

XTALO 14 Crystal input (crystal is connected between terminal 13 and

14)
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Select Band

(Band ! to Band 7}
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» Select Q
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- Select Gain
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Select Frequency

Y
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Generate Coefficient
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( Start )

Set SDA=1

Set SCL=1

Set SDA=0

f §

A

Send data

Send data incomplete

Complete

complete

Set SCL=0

Set SDA=0

Set SCL=1

Set SDA=1

Stop
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3.5.3 miannamamniineiuazihmmniimes ¥y
MIMUIUHIAMMISITADT

ar . o 4 o
AUMSAINTY Biquad , nT1ureiWandu fle

by +byz | +byz °
- (3.5)

H(z) = — —
ag +alz +a2z

wazilelW a, = 1 udrdnaums o'ld

_ (bg/ag) + (by/ay )z_—1 + (b2/a0)2_2

H(z) (3.6)

1+ (al/ao )z_l + (a2/a0 )2—2

ylnl={(by/a,)-x[n]}+{(b /a)-x[n-11}+{(b,/a).x[n-2]}-{(a /a)).y[n-1]}-{(a /2 )-y[n-2]} (3.7

v a, TumMs L 1AM 1 uafi a, MU 1512 2 /a,

»
o e =

Aatueziinmsfimes ndeimde fe Weihiouaums (3.5) i (3.6)

B, = bya,
B, = b/a,
B, = b/a,
A, =1

A, = a/a
A, = afa

1IANNTNDONUUY 2NITNTOIANNDA1) IR M WA b, b, by, 8, 3, DT 2,

Pa Vv 9 1 r dyd
ansuAnlums e uvailine

A = v10%/2
27f,

W, = —
1

@, = sin@,
w

a =2

2Q
B - Jan



*A1 G = Gain dB s mualumsssnuun

= anudnnesd WS eanudarumes udaud lumsoonuuy
[

D.

£,= A0 Sampling HdA IC uAazILUY
Q =f/BW
lﬁiﬂﬁ"I'ﬂ'i"IUﬁTﬁL!ﬁ‘iﬁﬁ11ﬂ!!ﬂu1uﬁuﬂ15Uﬂiﬂﬂﬂ'l‘iﬂﬁﬂiﬂ')'m?‘lﬁﬁﬂdﬂﬁﬁ]%i’]ﬂﬂllﬁﬂﬂUﬂTﬂuﬂTS
aammmmimmmmﬁuﬁa:uuu
1. Low Pass Filter
® b,=(0-wC)2
® bh=Il-0C
® b,=(1-wC)2
® =1+
®a=-2.0C

® 4=l

2. High Pass Filter
® b, =(1+aC)2
® b =-(1+aC)
® b,=(1+@C)2
® 3=+t
® a=-2.0C

® 1=l

3. Band Pass Filter
Peak gain = Q

® b,=wS2=Q.a

® b,=-0S2=-Q.a
® 3 =l+a
® 3 =-2aC

® 3=l
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Constant = ( dB Peak gain

¢ b=«

® b =0

® b=-a
® 3=+
® 3 =-2.0C
® =1

® b =1

® b=-2.aC
® b =1

® a=1+ta
® a2 =-2.0C
¢ a2=]-

5. All Pass Filter
® b=1-a
® b =-2aC
® b=1+x
® a=Il+a
® 3, =-2.0C

[ J alzl-a

6. Peak EQ Filter

® b,=i{a.A)
® b=2 aC
e b =1{(a A

® 4 =1+a/A)

® 3 =-2. oC
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a,= 1-( [A)

7. Low Shelving Filter

b, = A-{(A+1)}-[(A-D). @CTH 8- ©8)}
b, = 2.A.{(A-1)-[(A+1). @C]}

b, = A-{(A+1)}-[(A-1). @CI-( B- S)}
a, = {(A+1)-[(A-1). @CIH B wS))
a, = 2{(A-DH{(A+1). ]}

a, = {(A+D+[(A-D). @ C]{( S @8)}

8. High Shelving Filter

b,= A-{(A+1)H{(A-1). @C]H S. w8)}
b, = -2{(A-1}+[(A+1)- @C])

b, = A.{{A+1)-[(A-1). @C]-( . @8)}
a,= {(A-D+[(A+1). @CIH B @8S)}

a, = 2{(A-1)-[(A+1). &C]}

a, = {(A+1)-[(A-1). wCH 3. &8)}

A ’ [ L L] 1 d'
iinlan1b, b, b, a, a, uax a, Mimra taluaumsi (3.7)

[ L L L |

¢gr o a H 2 o P o o ¥ o _ o =
i]:"lﬂmﬂmﬂugmﬁu mnuunmmmgmﬁummtﬂumugmaammﬂaumtﬂumﬂgmﬂuwﬂ

A ¥ = § o w o a o [ ¥ o o a :{ s
e Tmavgdunnudrinlassuduavgududnasa udrminavgudui T 1Fsu T sunsu



a w1 a ¢ e ¥ s
A1T19N 3.2 ﬂ?aﬂ1»“’““151Nlﬂﬂiﬁ‘1ﬂﬂ]ﬂﬂ11ﬂ"—13m

(set) b, b, b, a, a, Hz
eq

eql 1005CA E00572 OFF4D% E00572 OFFAA4 35
eq2 10081B E007A6 O0FF064 E007A6 OFF880 46
eq3 100A6B EO0SE9 O0FEBFO EO09E9 OFF65C 62
eqd 100F0B EOOE6A O0FE309 EOOE6A OFF215 84
eqs 101282 EO11F9 O0FDCSE EO11F9 OFEEEQ 110
eqb 101BBC EO01B3B 0FCASB EO1B3B OFE658 150
eq7 102057 E020B7 OFC1BD E020B7 OFE215 200
eq8 103192 E032F1 0FA093 E032F1 0FD225 270
eq9 103F4F E04419 0F8622 E04419 0FC571 370
eql0 10561B E06104 0F5A3F E06104 OFBOSA 500
eqll 107271 E08804 0F23B4 E08804 0F9625 660
eql2 109434 EOCOEB OEE2B5 EOCOEB OF76EA 900
eql3 10CBE9 E11F26 OE7779 E11F26 OF4363 1.2k
eqld 1118BF E1B105 O0DE393 EIB105 OEFC52 1.6k
eql5 118440 E2ASAD 0D14A2 E2A9AD OE98E2 22k
eqlé6 11ED38 E4150F OC4A93 E4150F 0E37CB 3k
eql7 12B807 E6A906 0AC42D E6A906 0D7C35 41k
eql8 137A14 EA9BFA 094EA4 EA9BFA 0CC8BS8 5.6k
eql9 16108B FA835B 04536D FA835B 0A63F9 104k
eq20 174FA3 06882F 01ED30 06882F 093_ CD3 14 k

eq A9 ATNTITIMBT YRAIARZ LA
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13197 4.1 wam3neasarIm THDIW euiHen 521319 Open Loop 1182 Close Loop

fdvameiing AMT(HzZ) T2aA(Volt)(Close loop) | T2ad(Volt)(Open loop)

1 3k 1.88 1.88

2 6k 10m 92.2m
3 9k 14m 14.4m
4 12k 11m 9.6m
5 15k 7m 10.0m
6 18k 9.2m 6.0m
7 21k 82m 7.4m
8 24k 6m 8.4m
9 27k 10m 6.4m
10 30k 6m 8.0m
11 33k 7m 7.8m

INGAIMIAUIUAT THD

i,
2, °n
THD = 22— x100% (4.1)
49
Open Loop
(10% +142 +112 +72 +922 +822 + 62 +10° + 62 +72) P
THD = 5 x100x19
1.88
11
Y 2 =9.1498x107y
n=2
el =353
THD = 9.1498x 10™/3.53
= 2.59x107

Wi =2.50x10"2 x100 = 0.259% -
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Close Loop

9222 +14.42 +9.62 +10% +62 +7.4% +8.42 +6.42 +82 +7.82)
1.882

THD = x100%107°

1
Y 2 =g6x107y
n=2
cl2 =353y
THD =8.6x10™%/3.53
= 2.43x10"

W3e =2.43x10™ x100 = 0.0243%
2111 1891115711 Close loop 93 1A% THD fieeniuuy Open loop IMs1zaziiunsi

Close loop 39aA8ASINS gaUAsMAINUNIRALINA g IasUnIu ldRnh

4,7 ﬂammmmmﬁmamﬁCut off Y9333997 Low Pass Filter
> ’ )
TaoUnayawseunsolabwdes 200z Salseuna 20 kHz A0S I994MIANLD Cut off By
Uszune 20 kHz Tasnmsnaassausoii laseil
v a 3 A 9 ¥ o
apglvsmugUnz.zo mhmasldsn  C=042 4 F , L=150 xH udhnistleudygm

lanrian 100,200,300.....100 kHz vu1R 10 vpp WIBUMAYEINTUIANNIMI TAnnAYDIA e T IR

P

¥
o

Tunaazaun lanall



A131371 4.2 HANTINARBIMIHIATINDHYS

n¥ail A28 (Hz) Taadiiinld Jradvp-p)
1 100 10
2 200 10
3 300 10
4 400 10
5 500 10
6 600 10
7 700 10
8 800 10
g 900 10
10 1k 10
11 2k 10
12 3k 10
13 4k 9.92
14 5k 9.84
15 6k 9.76
16 7k 9.76
17 8k 9.52
18 9k 9.36
19 10k 9.20
20 11k 8.96
21 12k 8.72
22 13k 8.56
23 14k 8.24
24 15k 8.00
25 16k 7.76
26 17k 7.44
27 18 k 7.12

95



A13197 4.2 (AB) NANIINAABINITHIAIND Cut off

a¥ait ANNE (Hz) Taaniald (aAvp-p)
28 19k 6.80
29 20k 6.48
30 21k 6.16
31 22k 5.92
32 23k 5.52
33 24k 5.28
34 25k 5.04
35 26k 4.80
316 27k 448
37 28k 4.16
38 29k 4.00
39 30k 3.76
40 3k ' 3.68
4l 32k 3.44
42 33k 3.36
43 34k 3.20
44 35k 3.04
45 36 k 2.88
46 37k 2.72
47 38k 2.56
48 39k 2.56
49 40k 2.40
50 50 k 1.60
51 | 60 k 112
52 70 k 880 m
53 - 80k 680 m
54 9k 536 m
55 100 k 432m
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NNHANIINARDULBVIAYEISAI VG WaRAUMTY 0707 mvessgean ez ldrianuingaild

dszuna 18 kHz A 1dunnansin lamasii 4.19
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Q‘JJTI 4.19 N3 LIAINANT NAADIMININININOHYA
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31 4.20 frednuanIns T o 1AwABURIAUT

& Hy ¥ A ¢ = o e ¢
"'lNﬂ'lﬂ'J"I?Jﬂ'lu'ﬂ'luﬂvlﬂﬁ'i0Lﬂ1ﬂﬂﬂﬂljﬂ!!ﬂumuul‘ﬂ1ﬂu 8.6 Ti‘)‘Hll
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Input Impedance
@ A a e X a o @ 9 a v Y 3 - 9y [ ' W
MIMBUNADUNIAUYUU 'JﬂliﬂU‘Ll1ﬂ']ﬂ'lu°ﬂ’lu‘lji‘ljﬂ'lulﬂll'lﬂ8ﬂ1Qﬂ'lﬂf)‘u?!ﬂ ualsumen
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Vin
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Power
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51 4.21 Mvthauanamsiaadunadunuaud

t'! Y1 o a o ¢ 1 oo o
mamﬂmmﬂaamz‘lﬂﬂ"lauuﬂauwuﬂumm'mu 7k Toviu

s

o L
MaNuv

O o - | & o d’ W [ Y o & - 9
ﬂ15ﬂ1ﬂ1ﬂ\1~11u1NQQDﬂﬂ Ao mmamm)anmﬂmLmnummqmm’buwﬂﬂ

2
V.
INYAS Pout = ———
2Rload
kY " W o
1Funaaso' v 30Vpep 4 Ripad = Toviy
ey H _ 2 o ¢
INTIZREUY Pout = HoadRioad e

H3oiu 39.77 304 (rms)

Tumalriaviimsdamaann
2
Pout = NicadRioad (4.2)
1fo nszuanlvar1u Load
vInMInaasianIzua lamicy 2.44ueunuils
»
IWIIERENY Pout =242 x8=47.62  Fad

3o MR 33.67 309 (rms)
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Uszansam

o a oa 9. 0 o ¥ o = 8w ¥ -
aﬂmﬂi:fmﬁn1w‘Iﬂmnmmmmmwvgmmuﬁuumaunummﬂumuauvgﬁ

210 Efficiency = Pout x100 %
Pin
‘ 33.67
WNUMRNINGAT %100 = 84.56%

39.77

ﬂ‘.lulﬁﬂmlﬁuN(Frequency response)

mwdseugussannsarimssanazmm 18 1as Joudyans lnfifiannd 18z §1 30k
fuwemlign 1 v, Wiuaesudriadygruneuausafieidnn il
mﬂﬂﬁ' 4.3 ﬂ]]ﬂéﬂﬁ'ﬂﬂum(Frequency response)
aaniitlew (i) vinavesdgymnaueing v
1 9.8
2 10.4
4 11.8
6 12.4
8 13.6
10 14.7
20 15.8
50 15.9
100 15.8
200 15.8
500 15.9
1k 16.0
2k _ 16.0
4k 15.8
8k 15.9
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4.8 vamsnanasludiuvosdnlelaives
mynaasluaniuzisudnves IC TAS3002 wioluan1igiiam fe
— Clears all the RAM memory content
— Clears all the registers in the circuits
— Purges the codec
— Selects analog input A (RINA and LINA) and sets the input A active indicator (INPA) low.
— Initializes the equalization parameters to All Pass filter
— Sets the digital audio interface to I'S — 18 bit mode
— Sets the bass/treble to 0 dB
— Sets the mixer gain to 0 dB SDINI and mutes both SDINZ and analog-in
— Sets the volume to -40 dB
— Turns off all enhancement features (DRCE, etc.)

— Reads the I'C address id 68h, the device reads its EPROM. It is possible to load the

user- defined bass/treble data and break points (option). If here is on data, the device loads

default bass/treble delta and break point from ROM.

p] Loudness
(Parametric
{Laft Channe! Mixer) Equalization) (Tone)
SDINT L {DRCE Scaling)
%™\ LEFT_SUM 4 Bass/ Soft AN ] seturation |LEFT_out
t 1 » nd » a _—’-
SDIN2_L ': / L ;i!IR thr:r’; » Trable ™ volume/ v \\ ‘/_b Logle
4 r'e
ANALOGIN_|
: » Dynamic
Analog in From ADC) g Range
» Control
ANALOGIN_R
SOMR Y cigHT_sum Y.
¥ N N 2nd(2r der _ | Bass/ ] Soft p§<\, Saturation |RIGHT_OUT
v 3 L Lall Lall L} .‘l ’
SDINZ_R L.%, P IR Filters Treble Volums/ N » Logic
{Right Channel Mixer) (Parametric {Tone) {DRCE Scaling}
Equalization)
- p- Loudness

317 4.23 venTapzuninluanngiizaved IC TAS3002
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4.8.1 MINABBIIATYIN Volume

Left Channet Mix Coefficients
—_ >
L 12C Registsr Address 08h SDIN1 * SDIN2 * ADC.
‘[‘ = (3) 24-Bit Left Mix Coefficient
SDINT_L \c
/ / \
. Soft
SDIN2_L }ha.__sum
= > :W » T,g::"::d »1 Tone »{ Volume |- -
DRCE \\‘
S
ADC_L 5 / ‘
“
> SDOUTY
!
somn1 R N /
N\ i
~ \ /
I
* Soft 1
SDIN2_R \z =f1\ > 7 Biquad »{ Tone »{ Voiums w-f’
1 w g Fllters DRCE
; i
H
ADC_R >?‘ / f
L+R_SUM sDoUT2
. Right Channei Mix Coetficients
N -
12C Register Address 07h SDIN1 * SDIN2 * ADC.

= {3} 24-Bit Right Mix Coefficient

P -] [
51 4.24 vaen'laszunsumsnaaninsia Volume
minasosssiloudyn mbunn Sine Wave AU 1 kHz 100 Vrms udnhmsysu
1 Y 7 1 ] o ]
A5 101A03 Gain 999 Volume aruans1alumidrBnaaua -55 dB 89 +18 Iaoldsasimsvnoveudas

mmilu All PASS (0 dB)
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Gain (dB) Yout (Vrms) Gain (dB) Gain (dB) Yout (Vrms) Gain (dB)
datasheet datasheet
-55 0.0048 -26.354 -28 0.00756 -22.411
=54 0.0052 -25.659 -27 0.00759 -22.321
-53 0.0055 -25.109 -26 0.00772 -22.234
-52 0.0056 -25.023 -25 0.00787 -22.055
-51 0.00642 -23.831 -24 0.00827 -21.609
-50 0.00615 -24.258 -23 0.0093 -20.658
-49 0.00631 -23.987 -22 0.00951 -20.413
-48 0.0061 -24.221 -21 ¢.0102 -19.845
-47 0.00656 -23.657 -20 ¢.0117 -18.623
-46 0.00651 -23.767 -19 0.0127 -17.933
-45 0.00673 -23.487 -18 0.0133 -17. 556
-44 0.00606 -24.323 -17 0.0144 -16.887
-43 0.00638 -23.035 -16 0.0165 -15.645
-42 0.00632 -23.954 -15 0.018 -14.833
-41 0.00638 -23.909 -14 0.0199 -14.035
-40 0.00656 -23.624 -13 0.0224 -12.968
-39 ¢.00588 -24.6145 -12 0.0247 -12.198
-38 ¢.00633 -23.956 -11 0.0277 -11.150
-37 0.00648 -23.755 -10 0.0308 -10.244
-36 ¢.00672 -23.470 -9 0.0347 -9.144
-35 0.00632 -23.923 -8 0.0386 -8.267
-34 0.00645 -23.847 -7 0.0432 -7.209
=33 0.00748 -22.587 -6 0.0483 -6.312
-32 0.00667 -23.512 -5 0.0542 -5.337
-31 0.00669 -23.459 -4 0.0607 -4.363
-30 0.00678 -23.312 -3 0.0716 -2.979
-29 0.0071 -22.957 -2 0.0795 -1.989
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AWM Volume
Gain (dB) Vout {(Vrms) Gain (dB) Gain (dB) Vout (Vrms) Gain (dB)
datasheet datasheet
-1 0.0886 -1.047 9 0.271 8.667
0 0.0987 -0.181 10 0.305 5.688
1 0.11 0.803 11 0.342 10.689
2 0.123 1.734 12 0.383 11.612
3 0.137 2778 13 0.429 12.646
4 0.154 3.753 14 0.481 13.675
5 0.172 4.711 15 0.539 14.612
6 0.193 5.7145 16 0.602 15.512
7 0.216 6.698 17 0.677 16.624
8 0.242 7.644 18 0.725 17.212
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4.8.2 M3IAAY I8 TONE (BASS & TREBLE)

myiadayguliiieaves Tone S MNANITABYAUBININRYEINIA TnuAey Tnsa Falsznew
1#0 BASS uay TREBLE lumsuusneziadaonufl ALL PASS (0dB) lumsia BASS 1215y Gain
145 10 dB ud§uRimAeisiu 10 dB daumsa TREBLE 92051 Gain 130 10 dB udrimdeidiu o aB
udrimstleudyanudunn findfiaae 1Hz sude 30 kHz udnhimsiadygaerdya midan

mwmuua:mimuaummmﬁ

M3199 4.4 HAN1INABBI A TONE (ALL PASS 0 dB)

f(Hz) Vout (Vrms) Gain (dB) f(Hz) VYout(Vrms) Gain (dB)

1 0.0765 -2.312 200 0.098 -0.111
2 0.0807 -1.856 300 0.1 0

3 0.0908 -0.834 400 0.0996 -0.023
4 0.0952 -0.412 500 0.0997 -0.045
5 0.0956 -0.309 600 0.0995 -0.056
6 0.0982 -0.123 700 0.0997 -0.022
7 0.0978 -0.188 1000 0.0999 -0.001
8 0.0972 -0.237 2000 0.0995 -0.045
9 0.0968 -0.298 3000 0.0998 -0.032
10 0.0986 -0.156 4000 0.0995 -0.034
20 0.1 0 5000 0.0996 -0.065
30 0.0998 -0.192 6000 0.0995 -0.066
40 0.1 0 7000 0.0992 -0.067
50 0.1 0 8000 0.0997 -0.025
60 0.0987 -0.096 9000 0.0992 -0.067
70 0.1 0 10000 0.0991 -0.070
80 0.0998 -0.021 20000 0.099 -0.081
90 0.0994 -0.045 30000 0.0227 -12.813
100 0.0979 -0.136 .
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f(Hz) Vout (Vrms) Gain (dB) f(Hz) Yout(Vrms) Gain (dB)
1 0.317 10.012 300 0.181 5.112
2 0.316 9,989 400 0.137 2.722
3 0.317 10.045 500 0.117 1.334
4 0.317 10.026 600 0.109 0.777
5 0.317 10.026 700 0.104 0.387
6 0317 10.026 800 0.102 0.134
7 0.317 10.026 900 0.1 0
8 0.315 9.976 1000 0.0998 -0.012
9 0.317 10.024 2000 0.0995 -0.045
10 0.317 10.024 3000 0.0992 -0.078
20 0.31 9.826 4000 0.0997 -0.024
30 0.31 9.976 5000 0l 0
40 0.306 9.778 6000 0.0994 -0.053
50 0.309 9.792 7000 0.0992 -0.0676
60 0.305 9.634 8000 0.0995 -0.071
70 0.307 9.755 9000 0.0992 -0.089
80 0.312 9.812 10000 0.0997 -0.064
90 0.308 9.733 20000 0.099 -0.098
100 0.301 9.586 30000 0.024 -12.365
200 0.254 8.092
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f(Hz) Vout (Vrms) Gain (dB) f(Hz) Vout{Vrms) Gain (dB)
1 0.0734 -2.667 300 0.0998 -0.016
2 0.0915 -0.787 400 0.0998 -0.016
3 0.0945 -0.493 500 0.0995 -0.047
4 0.0957 -0.334 600 0.106 0.508
5 0.0969 -0.256 700 0.0995 -0.043
6 0.0978 -0.187 800 0.1 0
7 0.101 0.084 900 0.0998 -0.014
8 0.101 0.084 1000 0.0986 -0.153
9 0.101 0.084 2000 0.0998 -0.014
10 0.102 0.171 3000 0.107 0.587
20 0.102 0.171 4000 0.126 2.006
30 0.101 0.171 5000 0.157 3.921
40 0.101 0.171 6000 0.204 6.135
50 ¢.1 0 7000 0.23 7.276
60 ¢.101 ¢.165 8000 0.268 8.595
70 ¢.101 ¢.165 9000 0.279 8.935
80 0.101 0.098 10000 0.286 9.127
90 0.0978 -0.112 20000 0.305 9.697
100 0.0998 -0.014 30000 0.0261 -11.655
200 0.0999 -0.009
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f(Hz) Yin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
(Vrms) (Vrms) (Vrms) (Vrms)
1 58.6 184.7 9.972 300 90 2754 9.712
2 58.6 184.7 9.972 400 90 2725 9.625
3 58.6 184.7 9.972 500 89.8 276.2 9.476
4 58.6 184.7 9.972 600 87.8 260.6 9.487
5 586 184.7 9972 700 923 252.1 8.709
6 58.6 184.7 9.972 800 87.2 230.2 8.437
7 58.6 184.7 9.972 900 90.5 210 7.323
8 58.6 184.7 9.972 1000 89.8 194.6 6.757
9 58.6 184.7 9.972 2000 86.7 101 1.378
10 58.6 184.7 9.972 3000 82.6 84.14 0.187
20 716 243 9.9651 4000 77.7 80.12 0.237
30 83.9 260.5 9.876 5000 72.9 71.66 -0.111
40 89 273.8 9.765 6000 66.1 67.5 0.126
50 87.6 270.6 9.743 7000 64 62.12 -0.209
60 86.5 269.4 9.844 8000 57 57.33 0.054
70 91.1 276.5 9.698 5000 55.1 52.56 -0.411
80 92.1 276.4 9.546 10000 50.7 59.7 -0.134
90 93.2 275.6 9.445 20000 29.5 29.07 -0.177
100 89.4 275.3 9.729 30000 29.5 29.07 -0.189
200 89.8 276.1 9.793
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Tavimsimuaalv Gain= 10 dB

Cut Off frequency = | kHz
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b, = 370A4EH b, = A4616AH b, = 2B6BA2H
a, = E31F68H a,=0D27F3H
FHTN?; 4.9 Nﬁﬂ]ii’lﬂﬂﬂﬂ?\‘ﬁl‘iﬂ‘iﬂﬂﬂ?]“égﬂﬁi11—!
f(Hz) Vin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
(Vrms) (Vrms) (Vrms) (Vrms)
1 58.8 59.8 0.156 300 89.9 88.09 -0.165
2 58.8 59.8 0.156 400 90.1 95.62 0.524
3 58.8 59.8 0.156 500 89.8 105.2 1.376
4 58.8 59.8 0.156 600 88.2 120.5 2.714
5 58.8 59.8 0.156 700 91.8 133.7 3.265
6 58.8 59.8 0.156 800 87.4 155.2 4.945
7 588 59.8 0.156 900 %04 178.3 5.890
8 58.8 59.8 0.156 1000 &9 194.4 6.776
S 588 56.8 0.156 2000 86.9 258 9.458
10 58.8 59.8 0.156 3000 82.8 2525 9.619
20 78 77.49 -0.034 4000 80.5 237.5 9.376
30 84.5 83.38 -0.167 5000 72.8 2227 9.765
40 86.4 85.24 -0.145 6000 66.3 211.1 10.051
50 87.7 86.06 -0.167 7000 64 196.8 9.734
60 86.7 85.67 -0.102 8000 57.8 180.8 9.929
70 91.6 88.04 -0.235 9000 55.4 165.8 9.517
80 87.1 87.67 0.098 10000 51 154.6 9.654
90 90.7 88.64 -0.136 20000 30.6 87.9 9.137
100 90 87.05 -0.255 30000 30.6 87.9 9.130
200 90 88.59 -0.195
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Tamimstuam ¥ Band width | kHz

Cut Off frequency = | kHz
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b, = 0F040CH b, = E239AEH b, = 0F040CH
a, = E239AEH a, = QE0O818H
ﬂ"li]wﬁ% 4.10 Nﬂﬂ]‘iﬂﬂﬂﬁ\i')ﬂﬂiﬂ)'lﬂélﬁ[éﬂ
f(Hz) Yin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
{Vrms) (Vrms) (Vrms) (Vrms)

1 59.1 59.77 0.087 300 87.9 83.7 -0.611
2 59.1 59.77 0.087 400 89.9 75.63 -1.060
3 59.1 59.77 0.087 500 90.1 73.62 -1.705
4 59.1 59.77 0.087 600 89.6 64.4 -2.844
5 59.1 59.77 0.087 700 91.8 53.19 -4.764
6 59.1 59.77 0.087 800 87.2 38.46 -7.115
7 59.1 59.77 0.087 900 90.3 20.43 -12.934

8 59.1 59.77 0.087 1000 89.2 10.25 -18.797
9 59.1 59.77 0.087 2000 86.9 70.71 -1.788
10 59.1 59.77 0.0987 3000 82.5 75.77 -0.756
20 77.8 78.13 0.025 4000 77.9 73.83 -0.409
30 83.8 83.2 -0.067 5000 72.3 69.64 -0.344
40 86.6 86.05 -0.065 6000 67.3 65.25 -0.224
50 87.9 85.51 -0.133 7000 624 60.57 -0.254
60 86.6 85.75 -0.089 8000 574 57.44 0.007
70 914 88.07 -0.312 9000 55 52.62 -0.387
80 87.1 87.31 0.034 10000 50.9 49.53 -0.229
90 91 87.89 -0.308 20000 303 28.89 -0.415
100 89.4 87.25 -0.285 30000 0 28.89 -0.416
200 89.8 66.35 -2.605 .
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A15197 4.12 HAN1INAABA Biquad Filter 50 Hz
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f(Hz) Yin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
(Vrms) (Vrms) (Vrms) (Vrms)
1 58.2 58.2 0 300 50.2 96.68 0.601
2 58.2 582 0 400 50.3 93.06 0.265
3 58.2 582 0 500 90.8 91.37 0.078
4 582 582 0 600 90.8 92.23 0.107
5 582 582 0 700 92.2 90.7 -0.156
6 582 58.2 0 800 88 87.6 -0.045
7 582 58.2 0 900 91 88 -0.223
8 58.2 58.2 0 1000 90 87.6 -0.266
9 58.2 58.2 0 2000 87.6 834 -0.443
10 60.3 67.5 0.987 3000 83.3 79.01 -0.434
20 78 119.2 3.687 4000 78.7 74.14 -0.514
30 85 180.2 6.556 5000 74.1 69.18 -0.525
40 86.7 243.9 9.034 6000 67.5 65.38 -0.224
50 88 271.1 9.798 7000 65 60.72 -0.578
60 86.7 251.5 9.257 8000 58.1 54.81 -0.512
70 91.2 2213 7.697 9000 55 50.49 -0.742
80 87.3 197.4 7.045 10000 50 47 -0.535
90 90.7 173.4 5.645 20000 30.6 284 -0.678
100 90 158.7 4.975 30000 30.6 284 -0.623
200 90.3 107.9 1.598




A58 4.13 HAN1SNARDY Biquad Filter 120 Hz
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f(Hz) VYin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
(Vrms) (Vrms) (Vrms) (Vrms)
1 583 57.44 -0.144 300 90.6 135 3.412
2 583 57.44 -0.144 400 90.5 114 2.010
3 583 57.44 -0.144 500 90.1 105.2 1.388
4 583 57.44 -0.144 600 83.1 102 1.246
5 58.3 57.44 -0.144 700 92.1 98.62 0.546
6 58.3 57.44 -0.144 800 88 92.84 0.467
7 58.3 57.44 -0.144 900 91.2 92.1 0.036
8 58.3 57.44 -0.144 1000 90.1 90.93 0.068
9 58.3 57.44 -0.144 2000 87.9 84.39 -0.330
10 59.1 60 0.112 3000 83.6 79.35 -0.457
20 77.6 84.45 0.757 4000 78.4 74.1 -0.436
30 84 100.4 1.555 5000 73.3 68.93 -0.556
40 87 117 2.589 6000 67.1 65.1 -0.278
50 88 135.5 3.730 7000 654 60.2 -0.712
60 88.5 157.7 5.013 8000 58 55.42 -0.312
70 91.4 187.2 6.235 9000 56.1 51 -0.834
80 923 215 7.345 10000 514 47.67 -0.677
90 93.3 244 8.394 20000 312 275 -1.095
100 90 2571 9.166 30000 312 27.5 -1.095
120 88.1 276.5 9.932
200 90.2 90.2 6.424




A1 4.14 HaN1INAaed Bigquad Filter 290 Hz
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f(Hz) Vin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
(Vrms) (Vrms) (Vrms) (Vrms)
1 275 27.42 -0.026 300 915 275.6 9.554
2 275 27.42 -0.026 400 904 2295 8.056
3 275 27.42 -0.026 500 903 184.2 6.133
4 275 27.42 -0.026 600 90.3 156.1 4.701
5 27.5 27.42 -0.026 700 90 138.3 3.735
6 40 39.8 -0.0446 800 88.4 125.8 3.0658
7 46.2 45.35 -0.164 900 91 117.1 2.176
8 53.2 52.34 -0.112 1000 89.9 112.4 1.954
9 57.8 57.31 -0.078 2000 87.7 89.64 0.135
10 59.5 593 -0.067 3000 83.7 B1.68 -0.223
20 78.2 79.25 0.167 4000 78.7 75.62 -0.341
30 84.3 86.38 0.267 5000 73.6 70.05 -0.456
40 87 91.38 0.434 6000 68.5 64.42 -0.597
50 87.9 95.51 0.735 7600 63.5 60.07 -0.493
60 88.8 100.3 1.035 8000 59.2 55.4 -0.517
70 89.1 105.3 1.424 9000 55.1 51.73 -0.567
80 87.7 108.2 1.833 10000 523 48.26 -0.634
90 91 118.4 2.243 20000 31 27.63 -0.989
100 89.8 123.8 2.798 30000 31 27.63 -0.962
200 90.4 219 7.660




ﬂ“N‘T’I 4.15 HaMINAad4 Biquad Filter 700 Hz
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f(Hz) Vin Vout Gain (dB) f(Hz) Vin VYout Gain (dB)
(Vrms) (Vrms) {(Vrms) (Vrms)
1 60.1 60.04 -0.007 300 90.45 139.4 3.723
2 60.1 60.04 -0.007 400 90.72 177.9 5.876
3 60.1 60.04 -0.007 500 920.4 222.6 7.859
4 60.1 60.04 -0.007 600 88.36 264.5 9.520
5 60.1 60.04 -0.007 700 92 273.4 9.461
6 60.1 60.04 -0.007 800 88.36 2569 9.243
7 60.1 60.04 -0.007 900 91.32 237.7 8.326
8 60.1 60.04 -0.007 1000 89.96 2153 7.578
9 60.1 60.04 -0.007 2000 87.93 112.8 2312
10 62.42 62.21 -0.028 3000 84.11 92.37 0.857
20 78.46 77.86 -0.0698 4000 78.86 80.74 0.203
30 85 84.18 -0.087 5000 73.33 72.53 -0.064
40 87.44 86.44 -0.091 6000 68.57 65.81 -0.343
50 88.9 87.64 -0.154 7000 63.88 62.32 -0.286
60 89 89.16 0.0187 8000 60.16 56.4 -0.536
70 90.12 90.38 0.014 9000 57.05 51.88. -0.807
80 90.12 91.44 0.121 10000 52.34 47.92 -0.727
9 91.47 93.61 0.200 20000 52.34 47.92 -0.785
100 90.06 93.86 0.365 30000 52.34 47.92 -0.763
200 90.44 111.4 1.811




A13130 4.16 NAN1SNARDY Biquad Filter 1.7 kHz
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f(Hz) Vin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
(Vrms) (Vrms) (Vrms) (Vrms)
1 55.96 56.21 0.039 300 90.1 99 0.821
2 55.96 56.21 0.039 400 90.27 107 1.456
3 55.96 56.21 0.0389 500 90.06 116.9 2.271
4 55.96 56.21 0.0389 600 88.9 132.1 3412
5 55.96 56.21 0.0389 700 91.55 1433 3.133
6 55.96 56.21 0.0389 800 88 153.6 4.898
7 55.96 56.21 0.0389 900 89.94 173.5 5.750
8 55.96 56.21 0.0389 1000 89.36 191.1 6.612
9 55.96 56.21 0.0389 2000 87.07 254.9 9.312
10 55.96 56.21 0.0389 3000 83.1 169.9 6.265
20 67.18 67.29 0.011 4000 80.74 121.2 3.575
30 84.18 83.23 -0.076 5000 73.56 100.3 2.677
40 87.88 85.87 -0.204 6000 60.25 85.8 3.070
50 882 86.91 -0.176 7000 64.66 74.32 1.293
60 88.53 87.3 -0.156 8000 57.86 65.55 1.080
70 89.48 87.85 -0.198 9000 55.7 58.44 0.429
80 89.34 88.41 -0.094 10000 51 53.6 0.443
90 90.21 88.62 -0.153 20000 30.5 28.41 -0.644
100 89.61 88.97 -0.066 30000 305 28.41 -0.644
200 90.1 929 0.262




A13197 4.17 HAN1INARDA Biquad Filter 4.3 kHz
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f(Hz) Vin VYout Gain (dB) f(Hz) Vin Voul Gain (dB)
(Vrms) {(Vrms) (Vrms) (Vrms)
1 56.32 56.41 ¢.016 300 90.15 90.1 -0.001
2 56.32 56.41 ¢.cl16 400 90.21 91.38 0.112
3 56.32 56.41 0.016 500 90.15 93.27 0.287
4 56.32 56.41 0.016 600 89.07 97.83 0.835
5 56.32 56.41 0.016 700 91.53 99.77 0.767
6 56.32 56.41 0.016 800 87.94 98.92 1.020
7 56.32 56.41 0.016 900 90 103.7 1.203
8 56.32 56.41 0.016 1000 89.4 107.7 1.659
9 56.32 56.41 0.016 2000 87.44 155.2 4.957
10 56.32 56.41 0.016 3000 83.14 210.2 8.083
20 78.53 78.36 -0.016 4000 78.22 238.2 9.636
30 84.29 83.25 -0.104 5000 68.67 171.8 7.989
40 86.7 85.35 -0.127 6000 64.24 134.7 6.433
50 88.01 86.51 -0.139 7000 57.86 111 5.612
60 88.9 87.16 -0.135 8000 55.72 91.03 4.256
70 89.17 87.81 -0.139 9000 51.09 784 3.797
80 89.61 87.61 -0.179 10000 30.14 29.85 -0.085
90 90.02 87.58 -0.236 20000 30.14 29.85 -0.085
100 89.95 88 -0.143 30000 30.14 29.85 -0.085
200 90.2 89.01 -0.179




15197 4.18 HAN15NAADY Biquad Filter 10 kHz
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f(Hz) Vin Vout Gain (dB) f(Hz) Vin Vout Gain (dB)
(Vrms) (Vrms) (Vrms) (Vrms)
1 58.85 58.85 0.003 300 90.25 90.28 0.002
2 58.85 58.85 0.003 400 60.28 90.3 0.003
3 58.85 58.85 0.003 500 90.09 90.1 0.001
4 58.85 58.85 0.003 600 90.08 90.1 0.001
5 58.85 58.85 0.003 700 90.35 90.56 0.001
6 58.85 58.85 0.003 300 89.68 9].16 0.134
7 58.85 58.85 0.003 500 89.87 91.88 0.187
8 58.85 58.85 0.003 1000 90.21 91.88 0.146
9 58.85 58.85 0.003 2000 87.53 101.1 1.257
10 58.85 58.85 0.003 3000 83.1 112.9 2.669
20 78 78.1 0.011 4000 78.36 126 4.132
30 83.99 83.87 -0.032 5000 73.17 139 5.577
40 86.82 86.77 -0.005 6000 66.49 151.1 7.135
50 87.96 88.02 0.004 7000 73.79 162.7 8.176
60 88.96 89 0.003 8000 59.17 168.4 9.054
70 89.09 90.01 0.089 9000 55.17 164.5 9.309
80 87.38 87.88 0.047 10000 51.17 155.4 9.647
90 90.77 91.02 0.024 20000 30.63 38.84 2.062
100 89.66 90 0.031 30000 30.63 30.84 0.056
200 90.29 90.3 0.001
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MANUHIN



Program
sbit SDA = P170;
sbit SCL =P1"1;

void Delayl2C(void) {
unsigned char i = 50;

while (i'=0) i-;

void ClockI2C(void) {
DelayI2C(};
SCL=1;
Delayl2C(};
SCL=0;

void StartI2C(veid) {
if (SCL) SCL=0;
SDA=1;
SCL=1;
DelayI2CQ);
SDA=(;
Delayl2C();
SCL=0;

void StopI2C(void) {
if (SCL) SCL=0;
SDA=0;
DelayI2C();
SCL=1;
DelayI2C();
SDA=1;



bit Write]12C(unsigned char cData) {

unsigned char i;

bit Ack;

for(i=0;1<=T;i++) {
SDA=cData & 0x80;
ClocklI2C();
cData=cData<<1;

}

SDA=1;

Delayl2CQ);

SCL=1;

Delayl2C();

Ack=SDA;

SCL=0;

Delayl2C();

return Ack;

void InitI2C(unsigned char 12C_Address) {
Startl2C();
Writel2C(12C_Address);

unsigned char Read12C{void) {

unsigned char i;

unsigned char cData=0x00;

for(i=0;i<=7;i++) {
Delayl2C();
SCL=1;
Delayl2C();
cData=cData<<l1;
cData=cData|SDA;

SCL=0;



return cData;

void Ackl2C(void) {
SDA=0;
Delayl2C();
ClockI2CQ):
SDA=1;

void NackI2C(void) {
SDA=];
Delayl2C();
ClockIZC();

void WriteEeprom(unsigned int addr, unsigned char ch) {
unsigned int i;
//Select pages
switch(addr/256)1{
case 0 : InitI2C(0xA0);

break;
case 1 : Initl2C(0xA2);
break;
case 2 ; InitI2C(0xA4);
break;
case 3 : InitI2C(0xA6);
break;
case 4 : nitI2C(0xAB);
break;
case 5 : InitI2C(0xAA);
break;

case 6 : Initl2C(0xAC);
break;



case 7 : InitI2C(0xAE};
break;

}

//convert addr in pages

Writel2C(addr % 256);
Writel2C(ch);
Stopl2C();

for (i=0;1<5000;i++) ;

unsigned char ReadEeprom(unsigned int addr) {
unsigned char ch;
unsigned int i;
//Select pages
switch(addr/256){
case 0 : Initl2C(0xA0);

break;
case | : InitI2C(0xA?2);
break;
case 2 : Init12C(0xA4);
break;
case 3 : Initl2C(0xAG6);
break;
case 4 : Init12C(0xAB);
break;
case 5 : Initl2C{OxAA);
break;
casc 6 : InitI2C(0xAC);
break;
case 7 : InitI2C(0xAE);
break;



//convert addr in pages

WriteI2C(addr % 256);

switch(addr/256){

case 0 : InitI2C(0xA1);

case I : Initl2C(0xA3);

case 2 : Initl2C(0xAS);

case 3 : Initl2C(0xA7);

case 4 ; InitI2C(0xA9);

case 5 : InitI2C(0xAB);

case 6 : InitI2C{0xAD);

case 7 : InitI2C(0xAF);

}

ch = ReadI2C();

Stopl2C();

for (i=0;1<5000;i++) ;

return ch;

#include <reg51.h>

#include "i2c_lib.h"

int TAS3002_ADDR = 0x68;

sbit led = P1"2;

break;

break;

break;

break;

break;

break;

break;

break;



void WriteByte(unsigned char addr, unsigned char ch) {
unsigned int 1;

Initl2C(TAS3002_ADDR);

WriteI2C(addr);

Writel2C(ch);

StopI2C();

for (i=0;i<5000;i++) ;

void Write3Bytes(unsigned char addr,unsigned char bg0,unsigned char bgl,unsigned char bg2) {
unsigned int i;
InitI2C(TAS3002_ADDR);
WriteI2C(addr);
Writel2C(bg0);
WriteI2C(bg1);
Writel2C(bg2);
StopI2C();
for (i=0;1<5000;i++) ;

void Volume(unsigned char v10,unsigned char v11,unsigned char v12,unsigned char vrO,unsigned char

vrl,unsigned char vr2) {
unsigned int i;
Initl2C(TAS3002_ADDR),
WriteI2C(0x04);
Writel2C(v10);
WriteI2C(v11);
Write[2C(vI2);
Writel2C(vr0);
Writel2C(vrl )‘;
Writel2C(vr2);
StopI2C();
for (i=0;i<5000;i++) ;



void MixerGain(unsigned char addr,unsigned char s]1_0,unsigned char s1_1,unsigned char s1_2,unsigned
char s2_0,unsigned char s2_1,unsigned char s2_2,unsigned char a0,unsigned char al,unsigned char a2){

unsigned int i;

InitI2C(TAS3002_ADDR);

Writel2C(addr);

Writel2C(s1_0);

Writel2C(s1_1);

WriteI2C(s1_2);

Writel2C(s2_0);

WriteI2C(s2_1);

Writel2C(s2_2);

Writel2C(a0);

WriteI2C(al);

Write]2C(a2);

StopI2C();

for (i=0;i<5000;i++) ;

void Write15Bytes(unsigned char addr,unsigned char b0_0,unsigned char bO_1,unsigned char b0_2,unsigned
char bl_O,unsigned char bl _1,unsigned char bl_2,unsigned char b2_0,unsigned char b2_1,unsigned char
b2 2,unsigned char al_C,unsigned char al 1,unsigned char al 2 unsigned char a2_0,unsigned char
a2_l,unsigned char a2_2)} {

unsigned int i;

InitI2C(TAS3002_ADDRY),

Write[2C(addr);

WriteI2C(b0_0);

WriteI2C(b0_1);

Write[2C(b0_2),

Write[2C(b1_0);
Writel2C(b1_1);

>

Write[2C(b1_2);
Writel2C(b2_0);
Writel2C(b2_1);

Writel2C(b2_2);



Writel2C(al_0);
Write[2C(al_1);
Write[2C(al_2);
Write[2C(a2_0);
Write[2C(a2_1);
Write[2C(a2_2);
StopI2C();

for (i=0:1<5000;i++) ;

void WriteEEP(unsigned int addr_st,unsigned char nbyte,unsigned char *dat) {
unsigned char i;
for(i = 0;i < nbyte;i++)

WriteEeprom{addr_st + i,dat[i]);

}
void delay()
{
unsigned int i;
for (i=0;i<50000;i++) ;
}

void main(}
{
/fvolume

unsigned char vol[] = {0x03,0x29,0x8B,0x03,0x29,0x8B};
/Mixer left gain
unsigned char MIXLG[] = {0x32,0x98,0xB0,0x10,0x00,0x00,0x1C,0x73,0xD5};
//Mixer right gain
unsigned char MIXRGI[] = {Ox32,0x98,0xB0,0x10,0x00,0x00,0x1(:,‘,0x73,0xD5};
/IDRC

unsigned char DRC[] ={0x02,0xEF,0xEF,0x60,0x60};
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unsigned char BATRE[] =

{0x01,0x0A,0x11,0x18,0x1E,0x24,0x29,0x2E,0x33,0x37,0x3B,0x3F,0x43,0x46,0x49,0x4C,0x4F,0x52,0x5
5,0x58,0x5B,0x5D,0x5F,0x61,0x62,0x63,0x65,0x66,0x67,0x69,0x6A ,0x6B,0x6D,0x6E,0x6F,0x71,0x72,0x
73,0x74,0x75,0x76,0x77,0x78,0x79,0x7A ,0x7B,0x 7C,0x7D,0x 7E,0x 7F ,0x80,0x81,0x82,0x83,0x84,0x85,0x
86,0x87,0x88,0x89,0x8A ,0x8B,0x8C,0x8D,0x8E,0x8F,0x90,0x51,0x92,0x93,0x94,0x95,0x96,0x01,0x01,0x
04,0x08,0x13,0x1A,0%x20,0x26,0x2C,0x31,0x36,0x3B,0x3F,0x43,0x47,0x4 A ,0x4D,0x 51,0x53,0x56,0x 59,0
x5B,0x5D,0x60,0x62 ,0x63,0x65,0x67,0x68,0x69,0x6B,0x6C,0x6D,0x3F,0x70,0x71,0x72,0x73,0x74,0x 75,0
x76,0x77,0x78,0x79,0x 7A ,0x 7B, 0x7C,0x7D,0x 7E,0x 7F ,0x80,0x81,0x82,0x83,0x84,0x 85,0x86,0x87,0x88,0
x89,0x8A,0x8B,0x8C,0x8D,0x8E,0x8F,0x90,0x91,0x92,0x93,0x94,0x95,0x96} ;

//set 0 L channal

unsigned char LB10[] =

{0%10,0x0F ,0x0B ,0xE0,0x0E,0x6 A, 0x0F,0xE3,0x09,0x E0,0xOE ,0x6 A,0xOF,0xF2,0x 15} ;

unsigned char LB20[] =

{0x10,0x1B,0xBC,0xE0,0x 1 B,0x3B,0x0F,0xC A,0x9B,0xE0,0x 1B,0x3B,0x0F ,0xE6,0x 58} ;
unsigned char LB30[] =

{0x10,0x56,0x 1 B,0XE0,0x61,0x04,0x0F,0x5A,0x3F,0xE0,0x6 1,0x04,0x0F,0xB0,0x5A } ;
unsigned char LB40[] =

{0x10,0xCB,0xE9,0xE1 ,0x1 F,0x26,0x0E,0x77,0x79,0xE 1,0x 1 F,0x26,0x0F,0x43,0x63} ;
unsigned char LB50[] =

{0x11,0xED,0x38,0xE4,0x15,0x0F,0x0C,0x4A,0x93,0xE4,0x 15,0x0F,0x0E,0x37,0xCB} ;
unsigned char LB60[] =

{0x13,0x7A,0x14,0xEA ,0x9B,0xF A ,0x09,0x4E,0xA4,0xEA,0x9B,0xFA,0x0C,0xC8,0x B8} ;

unsigned char LB70[] =
{0x17,0x4F 0xA3,0%06,0x88,0x2F,0x01,0xED,0x30,0x06,0x88,0x2F,0x09,0x3C,0xD3} ;
//set 1 L channal

unsigned char LB11{] =

{0x10,0x08,0x1B,0xE0,0x07,0x A 6,0x0F,0xF0,0x64,0xE0,0x07,0xA6,0x0F ,0xF8,0x80} ;
unsigned char LB21[] =

{0x10,0x12,0x82,0xE0,0x11 ,0xF9,0x0F,OxDC,OXSE,OxE0,0x_] 1,0xF9,0x0F ,0xEE,0xE0};
unsigned char LB31[] =

{0x10,0x20,0x57,0xE0,0x20,0xB7,0x0F,0xC1,0xBD,0xE0,0%x20,0xB7,0x0F ,0xE2,0x 15} ;
unsigned char LB41[] =

{0x10,0%3F,0x4F,0xE0,0x44,0x19,0x0F,0x 86,0%22,0xE0,0x44,0% 19,0x0F,0xC5,0x 71 };



unsigned char LB51[] =
{0x10,0x94,0x34,0xE0,0xC0,0xEB,0x0E,0xE2,0xB5,0xE0,0xC0,0xEB,0x0F,0x76,0xEA } ;
unsigned char LB61[] =
{0x11,0x84,0x40,0xE2,0xA9,0x AD,0x0D,0x 14,0xA2,0xE2,0xA 9,0x AD,0x0F,0x98,0xE2 } ;
unsigned char LB71[] =
{0x16,0x10,0x8B,0xFA,0x83,0x5B,0x04,0x53,0x6D,0xFA,0x83,0x5B,0x0A ,0x63,0xF9} ;
/lset 2 L channal
unsigned char LB12[] =
{0x10,0x0A,0x6B,0xED,0x09,0xE9,0x0F ,0xEB,0xF0,0x E0,0x09,0x E9,0x0F ,0xF6,0x5C} ;
unsigned char LB22[] =
{0x10,0x1B,0xBC,0xE0,0x 1B,0x3B,0x0F,0xCA,0x9B,0xE0,0x 1 B,0x3B,0x0F,0xE6,0x 58} ;
unsigned char LB32[] =
{0x10,0x31,0x92,0xE0,0x32,0xF1,0x0F ,0x A 0,0x93,0xE0,0x32,0xF 1 ,0xOF,0xD2,0x25} ;
unsigned char LB42[] =
{0x10,0x72,0x71,0xE0,0x88,0x04,0x0F,0x23,0xB4,0xEQ,0x88,0x04,0x0F ,0x96,0x25} ;
unsigned char LB52[] =
{0x11,0x18,0xBF,0xE1,0xB1,0x05,0x0D,0xE3,0x93,0xE1,0xB1,0x05,0x0E,0xFC,0x 52} ;
unsigned char LB62[] =
{0x12,0xB8,0x07,0xE6,0xA 9,0x06,0x0A,0xC4,0x2D,0xE6,0xA9,0x06,0x0D,0x7C,0x35} ;
unsigned char LB72[] =
{0x17,0x4F,00A3,0x06,0x88,0x2F,0x01,0xED,0x30,0x06,0x88,0x2F,0x09,0x3C,0x D3} ;
//set 3 L channal
unsigned char LB13[] =
{0x10,0x0F,0x0B,0xE0,0x0E,0x6 A ,0x0F,0xE3,0x09,0xE0,0x0E,0x6 A ,0xOF,0xF 2,0x15} ;
unsigned char LB23[] =
{0x10,0x20,0x57,0xE0,0x20,0xB7,0x0F,0xC 1,0xBD,0xE0,0x20,0xB 7,0xOF,0xE2,0x 15} ;
unsigned char LB33[] =
{0x10,0x56,0x1B,0xEQ,0x61,0x04,0x0F,0x 5A,0x3F,0xE0,0x61,0x04,0x0F 0xB0,0xSA } ;
unsigned char LB43([] =
{0x1 0,0x94,0x34,OxE0,OxCO,OxEB,Ox0E,OXEZ_,OXBS,OXEO,0xC0,0xEB,0xOF,Ox76,0xEA} ;
unsigned char LB53[] =
{0x11,0xED,0x38,0xE4,0x15,0x0F,0x0C,0x4A,0x93,0xE4,0x15,0x0F,0x0E,0x37,0xCB};
unsigned char LB63[] =
{0x13,0x7A,0x14,0xEA ,0x9B,0xF A,0x09,0x4E,0xA4,0xEA ,0x9B,0xF A ,0x0C,0xC8,0x B8} ;



unsigned char LB73[] =
{0x16,0x10,0x8B,0xFA,0x83,0x5B,0x04,0x53,0x6D,0xF A ,0x83,0x5B,0x0A,0x63,0xFS};
//set 4 L channal
unsigned char LB14[] =
{0x10,0x05,0xCA ,0xEQ,0x05,0x72,0x0F ,0xF4,0xD9,0xE0,0x05,0x 72,0x0F,0xFA ,0x A4} ;
unsigned char LB24[] =
{0x10,0x12,0x82,0xE0,0x11,0xF9,0x0F,0xDC,0x SE,0xE0,0x 1 1,0xF9,0x0F ,0xEE,0xEOQ} ;
unsigned char LB34[] =
{0x10,0x20,0x57,0xE0,0x20,0xB7,0x0F,0xC1,0xBD,0xE0,0x20,0xB7,0x0F,0xE2,0x 15} ;
unsigned char LB44{] =
{0x10,0x72,0x71,0xE0,0x88,0x04,0x0F,0x23,0xB4,0xE0,0x88,0x04,0x0F,0x96,0x25} ;
unsigned char LB54[] =
{0x10,0xCB,0xE9,0xE1,0x1F,0x26,0x0E,0x77,0x79,0xE1,0x 1 F,0x26,0x0F,0x43,0x63 };
unsigned char LB64[] =
{0x11,0x84,0x40,0xE2,0xA9,0xAD,0x0D,0x 14,0xA2,0xE2,0xA9,0xAD,0x0E, 0x98,0xE2} ;
unsigned char LB74{] =

{0x13,0x7A,0x14,0xEA,0x9B,0xFA,0x09,0x4E,0xA4,0xEA,0x9B,0xF A, 0x0C,0xC8,0x B8} ;

//set 0 R channal

unsigned char RB10[] =

{0x10,0x0F,0x0B,0xE0,0xOE,0x6A,0xOF ,0xE3,0x09,0xE0,0x0E, 0x6 A ,0xO0F,0xF2,0x 15} ;
unsigned char RB20[] =

{0x10,0x1B,0xBC,0xE0,0x1B,0x3B,0x0F,0xCA,0x9B,0xE0,0x 1 B,0x3B,0x0F ,0xE6,0x58} ;
unsigned char RB30[] =

{0x10,0x56,0x1B,0xE0,0x561,0x04,0x0F 0x5A,0x3F,0xE0,0x61,0x04,0x0F,0xB0,0x5A } ;
unsigned char RB40[] =

{0x10,0xCB,0xE9,0xE1,0x1F,0x26,0x0E,0x77,0x79,0xE1,0x 1 F,0x26,0x0F,0x43,0x63} ;
unsigned char RB50{] =

{0x11,0xED,0x38,0xE4,0x 1 5,0x0F,0x0C,0x4 A ,0x93,0xE4,0x 15,0x0F ,0x0E,0x37,0xCB} ;
unsigned char RB60[] =

{0x13,0x7A,0x14,0xEA ,0x9B,0xF A,0x09,0x4E,0xA4,0xEA ,0x9B,0xF A ,0x0C,0xC8,0xB8 } ;
unsigned char RB70[] =

{0x17,0x4F,0xA3,0x06,0x88,0x2F ,0x01,0xED,0x30,0x06,0x88,0x2F,0x09,0x3C,0xD3} ;

/fset 1 R channal



unsigned char RB11[] =
{0x10,0%x08,0x1B,0xE0,0x07,0xA6,0x0F,0xF0,0x64,0xE0,0x07,0xA6,0x0F,0xF8,0x80} ;
unsigned char RB21[] =
{0x10,0x12,0x82,0xE0,0x11,0xF9,0x0F,0xDC,0x 5E,0xE0,0x 1 1 ,0xF9,0xOF ,0xEE,0xEO} ;
unsigned char RB31[] =
{0x10,0x20,0x57,0xE0,0x20,0xB7,0x0F,0xC 1,0x BD,0xE0,0x20,0xB7,0x0F ,0xE2,0x 15} ;
unsigned char RB41[] =
{0x10,0%x3F,0x4F,0xE0,0x44,0x19,0x0F,0x86,0x22,0xE0,0x44,0x19,0x0F ,0xC5,0x71} ;
unsigned char RB51[] =
{0x10,0x94,0x34,0xE0,0xC0,0xEB,0x0E,(0xE2,0xB5,0xEQ,0xC0,0xEB,0x0F,0x 76,0xEA } ;
unsigned char RB61[] =
{0x11,0x84,0x40,0xE2,0xA9,0xAD,0x0D,0x14,0xA2,0xE2,0xA9,0xAD,0x0E,0x98,0xE2} ;
unsigned char RB71[] =
{0x16,0x10,0x8B,0xFA,0x83,0x5B,0x04,0x53,0x6D,0xFA,0x83,0x5B,0x0A ,0x63,0xF9} ;
//set 2 R channal
unsigned char RB12[] =
{0x10,0x0A,0x6B,0xE0,0x09,0xE9,0x0F,0x EB,0x F0,0xE0,0x09,0x E9,0x0F,,0xF6,0x5C} ;
unsigned char RB22[] =
{0x10,0x1B,0xBC,0xE0,0x 1 B,0x3B,0x0F,0xCA,0x9B,0xE0,0x 1 B,0x 3B,0x0F ,0xE6,0x 58} ;
unsigned char RB32[] =
{0x10,0x31,0x92,0xE0,0x32,0xF1,0x0F ,0x A0,0x93,0xE0,0x32,0xF 1,0x0F,0xD2,0x25} ;
unsigned char RB42[] =
{0x10,0x72,0x71,0xE0,0x88,0x04,0x0F,0x23,0xB4,0xE0,0x88,0x04,0x0F ,0x96,0x25} ;
unsigned char RB52[] =
{0x11,0x18,0xBF,0xE1,0xB 1,0x05,0x0D,0xE3,0x93,0xE 1,0xB1,0x05,0x0E,0xFC,0x 52} ;
unsigned char RB62[] =
{0x12,0xB8,0x07,0xE6,0xA9,0x06,0x0A,0xC4,0x2D,0xE6,0xA9,0x06,0x0D,0x7C,0x 35} ;
unsigned char RB72[] =
{0x17,0x4F,0xA3,0x06,0x88,0x2F,0x01,0xED,0x30,0x06,0x88,0x2F,0x09,0x3C,0xD3} ;
//set 3 R channal
unsigned char RB13[] =
{0x10,0x0F,0x0B,0xE0,0xO0E,0x6 A, 0x0F ,0xE3,0x09,0x E0, 0x0E,0x6 A ,0x0F,0xF2,0x 15} ;
unsigned char RB23[] =
{0x10,0x20,0x57,0xE0,0x20,0xB7,0x0F,0xC 1 ,0xBD,0xE0,0x20,0xB7,0x0F,0x E2,0x 15} ;



unsigned char RB33[] =
{0x10,0x56,0x1B,0xE0,0x61,0x04,0x0F,0x5A,0x3F,0xE0,0x61,0x04,0x0F ,0xB0,0x5A };
unsigned char RB43[] =
{0x10,0x94,0x34,0xE0,0xC0,0xEB,0x0E,0xE2,0xB5,0xE0,0xC0,0xEB,0xOF,0x 76,0xEA } ;
unsigned char RB53[] =
{0x11,0xED,0x38,0xE4,0x15,0x0F ,0x0C,0x4 A,0x93,0xE4,0x15,0xOF ,0xOE,0x37,0xCB } ;
unsigned char RB63[] =
{0x13,0x7A,0x14,0xEA ,0x9B,0xFA,0x09,0x4E,0xA4,0xEA ,0x9B,0xFA,0x0C,0xC8,0xB8} ;
unsigned char RB73[] =
{0x16,0x10,0x8B,0xFA ,0x83,0x5B,0x04,0x53,0x6D,0xF A,0x83,0x 5B,0x0A,0x63,0xF9};
//set 4 R channal
unsigned char RB14[] =
{0x10,0x05,0xCA,0xE0,0x05,0x72,0x0F ,0xF4,0xD9,0xE0,0x05,0x72,0x0F,0xF A ,0x A4} ;
unsigned char RB24([] =
{0x10,0x12,0x82,0xE0,0x11,0xF9,0x0F,0xDC,0x5E,0xE0,0x11,0xF9,0x0F ,0xEE,0xE0} ;
unsigned char RB34[] =
{0x10,0x20,0x57,0xE0,0x20,0xB7,0x0F,0xC1,0xBD,0xE0,0x20,0xB7,0x0F,0xE2,0x 15} ;
unsigned char RB44[] =
{0x10,0x72,0x71,0xE0,0x88,0x04,0x0F ,0x23,0x B4,0xE0,0x 88,0x04,0x OF ,0x96,0x25};
unsigned char RB54[] =
{0x10,0xCB,0xE9,0xE1,0x1F,0x26,0x0E,0x77,0x79,0xE1,0x 1F,0x26,0x0F,0x43,0x63} ;
unsigned char RB64[] =
{0x11,0x84,0x40,0xE2,0xA9,0xAD,0x0D,0x 14,0xA2,0xE2,0xA9,0xAD,0x0E,0x98,0xE2 } ;
unsigned char RB74[] =
{0x13,0x7A,0x14,0xEA,0x9B,0xF A,0x09,0x4E,0x A4,0xEA ,0x9B,0xF A, 0x0C,0xC8,0xB8} ;
unsigned char ret;

led=1;

//Main Control Register
WriteEeprom(0x02,0x13);
//Mixer left gain
WriteEEP(0x03,9, MIXLG),
/Mixer Right gain
WriteEEP(0x0C,9,MIXRG);



HDRC
WriteEEP(0x15,5,DRC);

//Bass
WriteEeprom(Ox1A,0x4F);

//Treble
WriteEeprom{0x1B,0x4D);

WriteEEP(0x1C,6,vol);
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WriteEEP(0x9A,146, BATRE);

IR Left Biquad##ii

//Left Biquad 0
WriteEEP(0x31,15,LB10);
WriteEEP(0x40,15,LB20);
WriteEEP(0x4F,15,LB30);
WriteEEP(0x5E,15,LB40);
WriteEEP(0x6D,15,1LB50);
WriteEEP(0x7C,15,LB60);
WriteEEP(0x8B,15,LB70);

//Left Biquad 1
WriteEEP(0x200,15,LB11);
WriteEEP(0x20F,15,LB21);

WriteEEP(0x21E,15,LB31);

WriteEEP(0x22D,15,LB41);
WriteEEP(0x23C,15,LB51);
WriteEEP(0x24B,15,LB61};
WriteEEP(0x25A,15,LB71);
//Left Biquad 2
WriteEEP(0x269,15,LB12);
WriteEEP(0x278,15,LB22);

WriteEEP(0x287,15,L.B32);



WriteEEP(0x296,15,LB42);

WriteEEP(0x2A5,15,LB52);

WriteEEP(0x2B4,15,LB62);

WriteEEP(0x2C3,15,LB72);

//Left Biquad 3

WriteEEP(0x2D2,15,1L.B13);
WriteEEP(0x2E1,15,LB23);
WriteEEP(0x2F0,15,LB33);
WriteEEP(0x2FF,15,LB43);
WriteEEP(0x30E,15,LB53);
WriteEEP(0x31D,15,LB63);
WriteEEP(0x32C,15,LB73);

//Left Biquad 4
WriteEEP(0x33B,15,LB14);
WriteEEP(0x34A,15,LB24);
WriteEEP(0x359,15,LB34);
WriteEEP(0x368,15,LB44);
WriteEEP(0x377,15,LB54);
WriteEEP(0x386,15,LB64);

WriteEEP(0x395,15,LB74);

I AR ght Biquadiisi

//Right Biquad 0
WriteEEP(0x3A4,15,RB10);
WriteEEP(0x3B3,15,RB20);
WriteEEP(0x3C2,15,RB30);
WriteEEP(0x3D1,15,RB40),
WriteEEP(0x3EQ,15,RB50);

WriteEEP(0x3EF, 15,RB60);
WriteEEP(0x3FE,15,RB70),

//Right Biquad 1
WriteEEP{0x40D,15,RB11);

WriteEEP(0x41C,15,RB21);



WriteEEP(0x42B,15,RB31);
WriteEEP(0x43A,15,RB41);
WriteEEP(0x449,15,RB51);
WriteEEP(0x458,15,RB61);
WriteEEP(0x467,15,RB71);

//Right Biquad 2
WriteEEP(0x476,15,RB12);
WriteEEP(0x485,15,RB22);
WriteEEP(0x494,15,RB32);

WriteEEP(0x4A3,15,RB42);
WriteEEP(0x4B2,15,RB52);
WriteEEP(0x4C1,15,RB62);

WriteEEP(0x4D0,15,RB72);

//Right Biquad 3
WriteEEP(0x4DF,15,RB13);
WriteEEP(0x4EE,15,RB23);

WriteEEP(0x4FD,15,RB33);

WriteEEP(0x50C,15,RB43);
WriteEEP(0x51B,15,RB53);

WriteEEP(0x52A,15,RB63);

WriteEEP(0x539,15,RB73);

//Right Biquad 4

WriteEEP(0x548,15,RB14);
WriteEEP(0x557,15,RB24);

WriteEEP(0x566,15,RB34);

WriteEEP(0x575,15,RB44);

WriteEEP(0x584,15,RB54);
WriteEEP(0x593,15,RB64);

WriteEEP{0x5A2,15,RB74);

*/

ret = ReadEeprom{0x20F);

iflret == LB21[0])

{

while(1){



led = 0;

delay();
led=1,
delay();
led=0;
}
)
led =0;
delay(};
led=1;
delay();
led =0;
while(1);
}
Parameter for Biquad filter
Heql

{0x10,0x05,0xCA,0xE0,0x05,0x 72,0x0F ,0xF4,0xD9,0xE0,0x05,0x 72,0x0F ,0xF A ,0x A4 }
leq2
{0x10,0x08,0x1B,0xE0,0x07,0xA6,0x0F,0xF0,0x64,0xE0,0x07,0x A6,0x0F ,0xF8,0x80}
/leq3 .

{0x10,0x0A,0x6B,0xE0,0x09,0xE9,0x OF ,0x EB,0xF0,0xEQ,0x09,0xE9,0xOF,0xF6,0x 5C}
fleqd

{0x10,0x0F,0x0B,0xE0,0x0E,0x6 A ,0x0F ,0xE3,0x09,0x E0,0x0E ,0x6A ,0x0F,0xF2,0x15}

//eqs



{0x10,0x12,0x82,0xE0,0x | 1,0xF9,0x0F,0xDC,0x5E,0xE0,0x 1 1,0xF9,0xOF ,0xEE,0xEQ}
/leqb

{0x10,0x1B,0xBC,0xE0,0x 1B,0x3B,0x0F,0xCA,0x9B,0xE0,0x 1B,0x 3B,0x0F ,0xE6,0x 58}
Heq7
{0x10,0x20,0x57,0xE0,0x20,0xB7,0x0F,0xC1,0xBD,0xE0,0x20,0xB7,0x0F ,0xE2,0x 1 5}
/leq8

{0x10,0x31,0x92,0xE0,0x32,0xF1,0x0F,0x A 0,0x93,0xE0,0x32,0x F 1,0x0F ,0xD2,0x 25}
/leq9

{0x10,0x3F,0x4F,0xE0,0x44,0x19,0x0F,0x86,0x22,0xE0Q,0x44,0x19,0x0F ,0xC5,0x71}
/leql0

{0x10,0x56,0x1B,0xE0,0x61,0x04,0x0F,0x5A,0x3F, 0xE0,0x61,0x04,0x0F,0xB0,0x S A }
leqll

{0x10,0x72,0x71,0xE0,0x88,0x04,0x0F ,0x23,0xB4,0xE0,0x88,0x04,0xOF ,0x96,0x25 }
/leql2

{0x10,0x94,0x34,0xE0,0xC0,0xEB,0x0E,0xE2,0xB 5,0xE0,0xC0,0xEB,0x0F,0x 76,0xEA }
Heql3

{0x10,0xCB,0xE9,0xEl ,0x 1F,0x26,0x0E,0x77,0x 79,0xE1,0x 1F,0x26,0x OF ,0x43,0x 63}
leql4

{0x11,0x18,0xBF,0xE1,0xB 1,0x05,0x0D,0xE3,0x93,0xE1,0xB 1,0x05,0x0E ,0xFC,0x 52}
Heql5

{0x11,0x84,0x40,0xE2,0xA9,0xAD,0x0D,0x 14,0xA2,0xE2,0xA9,0x AD,0x0E,0x98,0x E2 }
/leql6
{0x11,0xED,0x38,0xE4,0x15,0x0F,0x0C,0x4A,0x93,0xE4,0x15,0x0F,0x0E,0x37,0xCB }
/leql7

{0x12,0xB8,0x07,0xE6,0x A%,0x06,0x0A ,0xC4,0x2D,0xE6,0x A9,0x06,0x0D,0x7C,0x35}
/leq18

{0x13,0x7A,0x14,0xEA ,0x9B,0xF A ,0x09,0x4E,0x A4,0xEA,0x9B,0xF A, 0x0C,0xC8,0xB8}
eql9

{0x16,0x10,0x8B,0xF A,0x83,0x5B,0x04,0x53,0x6D,0xF A ,0x83,0x5B,0x0A ,0x63,0xF9}
/1eq20

{0x17,0x4F,0xA3,0x06,0x88,0x2F,0x01,0xED,0x30,0x06,0x88,0x2F ,0x09,0x3C,0xD3}



Bass and Treble table

//Bass
{0x01,0x0A,0x11,0x18,0x1E,0x24,0x29,0x2E,0x33,0x37,0x3B,0x3F,0x43,0x46,0x49}
{0x4C,0x4F,0x52,0%55,0x58,0x5B,0x5D,0x 5F ,0x6 1,0x62,0x63,0%65,0x66,0x6 7,069}
{0x6A,0x6B,0x6D,0x6E,0x6F ,0x71,0x72,0x73,0x74,0x75,0x76,0x77,0x78,0x79,0xTA }
{0x7B,0x7C,0x7D,0x 7E,0x 7F,0x80,0x8 1,0x82,0x83,0x84,0x85,0x86,0x87,0x 88,0x 89}
{0x8A,0x8B,0x8C,0x8D,0x8E,0x8F,0x90,0x91,0x92,0x93,0x94,0x95,0x96 }

//Treble

{0x01,0x01,0x04,0x08,0x13,0x1A,0x20,0x26,0x2C,0x3 1,0x36,0x3B,0x3F,0x43,0x47}
{0x4A,0x4D,0x51,0x53,0x56,0x59,0x5B,0x5D,0x60,0x62,0%63,0x65,0x67,0x68,0x69}
{0x6B,0x6C,0x6D,0x3F,0x70,0x71,0x72,0x73,0x74,0x75,0x76,0x77,0x78,0x 79,0 TA }
{0x7B,0x7C,0x7D,0x7E,0x 7F,0x80,0x81,0x82,0x83,0x 84,0x85,0x86,0x87,0x 88,0x89}
{0x8A,0x8B,0x8C,0x8D,0x8E,0x8F,0x90,0x91,0x92,0x93,0x94,0x95,0x96 }
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