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Abstract

This thesis is about Sound-synthesis by Digital Signal Processing (DSP) Chip project.
Constructer have choose DSP Chip number TAS 3004 by Texas Instrument. The working method
of control DSP chip is input the parameters into DSP Chip. And the parameter we had from
simulation program ALE 4.0 and the Datasheet tables of TAS3004. The programming method
will be use microcontroller to put the necessary parameter into DSP Chip. It use I'c pattern to
send data between the controller and DSP Chip. User can control this equipment by Pad control
and choose the function by LCD Display on it. Overview of this cquipment, Input is RCA stereo
input 2 channel. And synthesis by Double DSP Chip to change input signal to 4 channel output.
This Equipment can adjust Volume ,Treble and Bass Function. And have special function is DSP

Surround for choase character of sound pattern.
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0101
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0011,
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0001
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1110
1101
1100
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1000 14
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U7 2.8 urasmsmudesHadFuveamsnioulndiuy 4 da

1 1 ] L J o lﬁ’ - J : -]
AIATNUANATYDILARE IEAU tyﬂgmmLnﬂ'uuuummmmmmm"lﬁ'mn

Q=FSR/2"

& a

laoil  Q:dwamuanavewdazsefudayaia
r =1 a
FSR : Y1ufNana1esdaya mouifion (Full Scale Range)
n: SWIULRYDITHARIADA
T q -] =y J a o
nnmumIziud e nouiinnniu vuiaves O fvzaang uazdusnidyiu
o o o d 1 A 4 o o .= - w

awdenlaquiihimsndeuladuds seituindionwai 180 1nn1sneu TedunlSoudivudy
m o n’: - [ | = = J & - ] a
dygsonasmiuud figwuhilmsdanaafiaiu Fusidend anvfanaianieulad

. . o Ci = d‘. 3 ¥y =,
(quantization error) AauaRlugUn 2.9 Tavnindfianawiinavnilidusssuraveinisalen
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Tnd Fazhimsud vl 1R udaunsoandinufianaiai 18 Taumsmusuautinveq
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N15A719u lnar
" ANALOG INPUT
— QUANTIZED OUTPUT
AMPLITUDE TIME
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4 - 4o & s

3111 2.9 uansnnuAa M IdATuTINMIA oY Tad
2.1.4 vinavealaides uasmstivdadeys

o v = [ 1 - 4
"lumsmmmuﬁﬂmmts 1f|"l!J'!'§ﬂTl1ﬂ1i‘lJ531.I'lm’!“.iu'lﬁ‘llﬂdvlﬂmﬁﬂilﬁﬂﬁ1

=4

¥ »
tufindosdudnsmsurualas uasdwandiaseg fuduselvnedatuedisls 16un

¥
vy MaFuaihelug = (Sasmsusse niaediy Hertz) x (113U U v o) x

(msmaoulad miuiiuta) x G wauusunua)) /8

Fu auuAddeInITsAmAeIF w17 3 1 AausasimTuanae 44,1 kHe oy 13
zAumsnIou ALY 16 bit Tnodl 2 urunua v:deelduna’lds fe

W3 Wi, 44.1 kHz, 16 1in, Mme3Te) = (44,100) x (180) x (16) x (2) / (8) =
31,752,000 ludt

ﬂ:;ﬁu"lﬁq'wmmm‘lﬂﬁ'tﬁuqﬁ'lé'lfuﬂwm'lmy'mn UALTITINITDAAUUIAVDY
Yoyald Taverdunisfiudadoya (data compression) Fefiimnena1n3s ¥y Ohm's Law
compression (U-Law) ,Amp's Law compression (A-Law) ,ADPCM %Q 2 Fsusnildasidnly
nmifiugadszinm 221 @uiTudiamnsodiiid 4 lm::uﬂﬂﬂ1ﬂ1fu1uﬂili}ﬁulﬂﬁiﬁ.’3§

-§ ] L3
MPEG Ftamsofiudadoyaldie 16:1
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- wihanuiWoyarugmudumizenmiwuuusy luwavesselimironwi
e a a
HUVBEHIBIHNIAN
« o 9 q’: = o

-vmedailunuutesfiams aunselfuiiu18isbus uosmdyn
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- dwmsavowntisanuimouennudn 1Rgege 64 Alalud
- hansdniiadgygnamninmegnoludi
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- fireadaen Tuwed ludy dmsuluoynsy AT89Sx
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2.2.2 mataviveslulninenlnsainednszga MCs-s1

PDIP
S
o0t 40vee
PLI2 32 {7 PO.O (ADO]
P1203 357 P0.1 (ADYY
P1.3004 37 [0 PO.2 (AD2)
P14[]S 36 3 P0.3 (AD3)
P1.s06 357 P0.4 (AD4)
P16L]7 34 [ PO.5 (ADS}
P1.7038 23 PIPOS (ADE}
RSTO 9 321 PO.7 (AD7)
(AXD) P3O 10 3 O EAVPP
(XD P31 01 a0 [ ALEFPRUG
(N P32 12 29 O PSEN
{HT1) P3.30] 19 280 P27 (A15)
(T P3.4 714 27 P26 (A14}
(THP3s]1s 260 P25 {A13)
WR) P36 16 250 P24 (A12)
{FD) P37 ] 17 24O P23 (A1)
XTAL2[]18 23] P2.2 (AID)
XTal1 318 20P21 AR
GND[J20 21 [0 P2.0 (A8}

1Uh 2.10 samsdumiavives TulasneuInsines MCs-51

¥ o ¥ 1 o o e A
wmms lFnuaazuvesdl luTnineu Insameluaszga Mcs-s1 iidsil
- 91 GND (41 20) §m¥udeasns1aud
o LY [ w 4
- 01 Vee (1 40) M FUADUMAIIOUTINUNTZUAATIVUIA 5 1907 (DC 5 Volt)
-wmesa 0 (132-39) §i 8 v Mflundmsumesao vuin 8 fin (0.00.7) wuw
¥ 1
Open Drain Bidirectional woinfiaunioldanududuymeiynnesaia1u14 Taoninld
o o 3 ] [ t = o :iu A v ow Vv 1
nudluguynweda dosinandr 1 Tidwdasfnvosnainil oy veglumouzgn
1 o o. - o . o W
deunoy dlanmatiuduiiuaudqy voneinldouiusurnnesauda woin 0 #2141uns
= ' o_ o o = [ o ?a
andenizeanuirdmsuiuTsunsusazdeyanouendudas Tnvderweamsayalusds
(A0-A7) unziadmandfunsfudedoyn (Do-D7) MinmisATIS IMoUBNSEN Mo
nieswdoyalavitsvsyasuaolu
o - k2 L) [y o b4
-vmeia 1 (v11-8) 38 ¥ Midlundmiunein 1 PLo-PLY) anunsaldaudy
S Teeniynnesana 14 mindsanisldmududuynnodn doalnanm 1 Tdud
- v oA A awa A - o - o
aztavesweinil e IdlanuzihudufuaudgaTaviassnaswawly
-vmedn 2 (1121-28) 1 8 v1 Wihurdmdunedn 2 (20-p2.7) vira 8 fin wuw
¥ ]
Open Drain Bidirectional woiailamiselfouiusuynienivymnedmia g Taoninld

- v 1 o v = ‘l’ 4 o ar ]
suiluBuynwesa Analvandr 1 Tddwdnzfinvesnesail wofaduidviegluaae
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vowwosatl e TilimouziduduRuaudyalasldreswasnnolu vensiniideldely
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nihfidiAya q Bnnaredadeil

¥

1 P3.0 195 udeyameusnuuveynsy
11 p3.1 Mdsdoya Tunouenuuuoynsy
11P3.2 Wi unniiesudya usumesSduiaf o
1 3.3 Iilubuwnidosudyanabunessildwsiad 1
o o 3 (4 o 4
1 P3.4 dygnuduyn ianimesves nwes o
G a 1 ¢ o o
¥1P3.5 Fygrudunndinniinosuns lnes 1
v P36 Midudyaumununudoudeys Todamiwahidmiuidudeya
nMousniy
9 @ 1 gt 1 o o o o 97
1 P37 Miudygunqumssudeyaninmissnaudidmiuifudeya
movenil
3 B { o [ 1 pd ' ' A 1
mslFamumeda 3 lunihifirudananilvzdosInanm 1 udazfinfideinisldden
¥
NNATY
9 o [ ) 1 - A a 3 g 1
- ¥1RST (N 9) ¥ mivnsTigmrsesyneiranulusumes udunisiauln ns
Talfdlosuiewadenmniedie Iunsuiauianas dedeanssead MCs-s1
J‘y = ' ¥ = o ] = =y o o '
nitdeaiianiug 1 Munateiudes 2 unriulmfAaseriniesadammoidainnuey Tay

.

Fosdodadnmiumm 8.2 AlaTowy iesimiifiganand Grumus i Wi 19T ao ey
51915 ua:1ﬁﬂ1ﬁﬁa%ﬂ?wmauﬁaﬁ"um'mwﬁaamiﬁsiaﬁaxﬁnﬂs:wmﬂ 10 luTasvihria
ATOUTENTI RST A1 Vee

-1 ALE/PROG (v130) ilunil¥dmsvdsdyaneenunouen Lﬁ‘ﬂﬂmﬂnms
uangeuennsa lUAA (address latch enable) :1mesn 0 Tuszniumsfadonizonimi
dmiuifiuTsunsn nedeyaniousn Undde LifinsAndemizoniusinsuen nitezds
dygastadeenuidionid 18 vosnrwieeadammed Aldmasann dufusawisa
Haudionnid Wldnuedduld udamdinizannmimiblusznidade

1 [ d
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Tdsunsuaalylu EPROM dnfu MCs-51 wesiimizoanuirdmduiu T sunsuniely
¥ty EPROM

-91PSEN  (1129) 1¥dsdyanualastifosudygiasinldsunsufidu13 1y

[ ¥
MUIWATWNNNOHONYY (program strobe enable) WaFUM1ud0Tdsunsuniousn viiey
] [ g ] -~ o 1 1 = - 3 9/
dydyrualnsy 2 asalundazuuedulyifa ualugramsidsuniesiudeyanin
1 o - & 3 ] 9 0 a o =
e nsuenniaie 19 U sunsuvinnisanusidmsudu T sunsunoludiles
1l @ ql‘

Tilldyanesnuininyil

- 41 EAVpp (11 31) iiunidmsuldinenly Mcs-s1 wnunnllsunsuiiegninly

¥ N
n3enwuendil Taswinviiidaomaiiu o wuwda i 14 1dsunsuvinniroa s sy
¥
Tlsunsunmousn winunfifaorusdu 1 nutedatedyld Mos-s1 191Usunsyotn
wieanuiidmIuAy I sunsunieludy uazd iy Mes-s1 fmisanusd sy
v '
Tsunsumwlugl snsodeniirau1dvann ldsunsufduuniioanudinelusl
wio0n ldsunsufidy T lumiasanusinionendildronisaesieN suldiEoimsons1on
. »

amdau aaulu Mes-s1 - A ldfindwanudrdmsudu Tdsunsuneludl 1¥dsvitiag
ATIILEND

- 01 XTAL 1 (1119) WdenSaneaniwuen Taodinduwnidhgreseoadinmes

1 ) oy o
- ¥1XTAL 2 (11 18) l4denTamsaniowen Tnuiiue wiynesnninisesaoadinnes

2.23 IEmadhoedeya

] ] ¥
&

Mdsildnrugumiaiiniuees Mcs-s1 faealszinndle AMdafideamsdeyau

3 1

3/ o o

oA A a v o & v ry Y s = P oy v a
ﬂ'llﬂﬂﬂ'ﬁlﬂﬂiﬁllﬂﬂ'ﬂaWﬁ s mﬁ\m‘lm‘ummwagammmumsmmnnaamwagn'azn
4
T lumsididdeyaldnarwitaed
- "‘:%'mm’hﬁq%’agalﬂuma (direct addressing)

-Femadilsdosyn Tnon1980w (indirect addressing)

=, ‘ - o & .
-FimandoyaluiTames Wenmia T (egister instructions)

aa ¥ Ay aa ' v e W . e .
-8 msmnwmgﬁ'lmﬁmﬂmmmwmmmm (register — specific instructions)

3 a

- ?%‘mni’fmwauaw MUUAID 1ABATY {immediate constants)

“

[}

. »
- Wmsidhfisdoyafifid 1381954 (indexed addressing)

]

[
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2.3 szyuila I'C

I'C 681191 Inter-IC Communication M310ila m3Andedomsszningled Tavn
fe W sumsimnndunndaogmjmomdnio doamsiilodnieTugamuniofade dean
uazaaugumsioud laverdomodygrafivs 2 fu e medeyalunisiimidedeys
uazawdygiuudm lumssimusdanaznisiiam Tasamsdes Auesgunsaluude I'c
f?ummmﬁu"lﬁ"iﬂwiﬂmu%aqa uazmodggiuuiRn1vesgnssiuaazdvuIunIonia
v ) ?i'mmsﬁmummmmﬁw?aﬁnmﬂqf?m'S"Uﬁwiaqﬂﬂmﬁwia:ﬁ'ﬂfu%ﬂ%ﬁﬁﬁi’fﬂga
wagn1sdmuaaazasInfivonns vaagnsalidazd

vwdeyauiia Fe f¥eunatuiiuniemed aedeynoynsunie SDA (Serial
Data line) danmedyanundmifesundy swdyarauimeyniumie SCL (Serial
Clock line)

2.3.1 guantininaialdvesta r'e

@10 SDA uaz SCL iluaodaygy o 2 iAMe (bi-directional Jine) latvzdnailnisee
Aadumuyest fuussdu +sv Maneanar e Itmelinorasingavari hiflnsdnde
¥ 1 ¥
Mo MadwasTumsflesfudygnusuniuiioniidunlumedygnanires Tavdasing
¥
fwveadeyauuid I'C wWugeds 100 AlafianeduifiluInuailnd uazgads 400 Aladinne
< [ =] FEN ] ! o 2 b 4 =t v o a J
Ui lu Tvuaanusage gunsalndes weguila I'C zdesininamues Wi wninaiu
seMd1ee SDA uaz SCL hitfiu 400 pF msihilsginsaluuntea Fe ez lddoyadmsunind

=5 1

§32 41 o 719 (7-bit addressing) #359 10 1w (10-bit addressing)
2.3.2 vidnmivasda I'c

v I'C Useneudivaiodygu 218 fin SDA nag SCLgunsalidewisuuia
LUy v o ¥ oo < = _gl] o o ¥ q 3
annsodl idnnng Aniutadedimssimuagiuuuvesmsfareuutimie 1R 14aun sy
' J o o (Y ' o o ar A a1 & - a
Twurilginsaladededusyg uazginsald laidudfunsedads FamseTurvdnvae
¥ o A o 4 1 w 3 A ) ' a o
Wi wazlivivesgnisinaseguutia 'c Woludoananoumsefinonisiiauves

CY 2 5 = L t-'iy
Ve P umssnotue 1ddai

/A 1 =4 a1}
ginsaifidiudedradoyanTodadeya Gundh dada (transmiter)

¢ a < 1w W . L4
gunsaifiufiudeya Gunh iy (receiver) rlnsel

¢ o i a1 o 2 ) L
gUnsaiiihmihfinuguimazmsdadouwnia 1°C Funia wimae3 (master)
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?el oy )
gunssifgnaauguniegunseifidewsud lnnda e Sondh o (slave)
Jofmua 2 dszmadguesnisiindevuie I'C fie
1 [ = J M a ] :
1. minedoyavzifadu lddedaianniy
¥ ' 9/ & o o ~ = 9/
2. lwszwinadwveadeya walafimwiiaw scL fnomziuasingeaudoya
¥ o i Y e § o = J ] =] = u’: o o a .-.3'
vwaesinufeya lied Idinanadasundasivedradania dasiudygraiifatuee

TRsumananumnehifudyanuaiuguinu

ia I .
2.3.3 aanzInnvHUNTT I°C

e

@

r ¥ »
gnEifaduuula I'C Yuidiofiu 5 an1e fdeil

o a4 4 a
1. 919 (Bus not busy) #n1eilifniudionnizasinuudis SDA uaz SCL iy

¥ ]
" L L 1

) ¥ ]
asingaiag Tuninonwdt sisa e sgluannziudimssoneadeynausniudy

LY

boe

au'ld

a a & 4 = o
2. ufum s iensaveys (start data transfer) iavudiamu SDA Tn1s Avuudag

o a o P = o - da & a5
Szﬂumlimﬂ'lﬂqulﬂﬂ‘l 1“'\]3131’]?\“]& SCL ”ﬁﬂ’]ugﬂaﬁ]ﬂqa RUAFAATIZTVUAAYUH I N1

T

o g

Fudu (stat) TaoazumsiSudumsdiomeadoya

o T r yﬁ r.# W ﬁ‘:
3. deyadisseguudla (data valid) aniziifadudaninaninzsudy Taomaius

a aa ng g W A o ' & ﬂ = =
noInvMInAUUUN a1y SDA NABYBYINNINTINWNTA (DY SCL | UIBINPITOTUENNW

sDA wwdesndit e ldgunsaiiuiteyaludimaztuin fu <o vie -1 doynoinians
nlfouutas I8 hunziios scL fiuasind uddiolafmuidesns IiRamstmoadoya
a19euY I8l A0 UZABINTINT SDA Resnsiinasagaanarfias scL nanzaeinga Tay
minAaniswasunlasanuzainlusasfime scr fnofngeegiu gunsehnmaediin
msnwqumsaneadeyaszulannummmduanznganioanazSudud 1 vl
SoyaiimstuneaiuianmAanaieiu

4. Yuiveya (acknowledge) Lﬁﬂi‘fuﬂﬁqmnﬁnﬁdwnam’faqamﬂﬁaﬁﬂmﬁaﬁﬁu
sﬁﬂﬁuadnﬁuuiﬂfTﬂuﬁadw:ﬁ‘lmsﬁqi’fﬂ:@m 1 aFoni1 Un3ug (acknowledge bit) il
aamziuasings ndwindefoyannsudu dauglnsenmaedarimsdedyaiug

v w de o

= & o P 9 -] - 1 o e WA I L]
Wirngsdiusdudygsuidn ginsdaniiigndeialumsdadenisiidsiadenyly
: o g A& o ow Er a g & 9 ' Yo 9 of 1
vusriunsgtuiaiiaivindaomzasind emeumuealimmunldudeyasouieouds
o d 4 o
5. viyAnsonaneadeyn (stop data transfer) IARYLITOAIY SDA Tnisi/oulas
[ - al i [} = i = -: ﬁlyl
seduasinnind ligs lusnsfine scL fnouzasings Svnaaneidadniin amaz

HYy# (stop)
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17 2.1 aadlavzunsunavesaaiuzdan uussIINTa I'C

2.3.4 marthdagiasalnnia r'c
msdequnssiuuia C dusldmad dauny 7 wde 10 a lunsdiffignsalde

' ar H o ¥ 3 =4 - ' o 3 3/ ¥ 4
aguuta binmin 1¥madhdwwy 7 dafdivawe udlutnsgynsaldesddnisdadwun 10

oy

- Y - 1 o ] ar 3 o ¥ ] A 9 o 3 9/
Ua ‘HEN‘!]Wﬂ'ﬂﬂﬂﬁﬂi‘)ﬂﬂiﬂluﬂﬁx’ﬂ?vlﬂliﬂUiﬂﬂttgﬂﬂﬂﬂxﬁuﬂutlu ﬂ'i'i‘fl'lﬂ'l'iﬂ'ltl“ﬂﬂﬂ‘lfﬂlquﬂ
ap

1. M58y 7 D (7-bit addressing)

a Yo o4 oy

msdif e 7 farfy Joyaludusnfifatundinamizduduie doyoiilsly
mstaiagunseifidesntsinde Tasfigtsumanslunisdsdoyadesild 2.11 Taolu 7 9n
VU3 HATA MSB dwvziludeyauonmsavasgiinssimanfidesnisiade Tasiaiiutia
fmuALeAIATAAT (fixed address bit) §17 4 T cﬁqi’fayﬁﬁyqﬂnﬁﬂfuﬁazﬁn:qﬂﬁmuﬂm
nndnda higunsomimsafBomlawdlald sandn s Teesdudadmuaionnsai

a w130 1)sunsu'lél (programmable address bit) Taog1¥nudosdmuarniuzasinliunyn

1
£ ol

Voaa A ] (% 2 | [ 9 a ' F-]
A0-A2 vosgunsalnlimayendonuuia I'c dauluda LsB dulian ¥ muanissumie

< g o

=5 3 ar o o e’: o 9/ @
Wowdayatugunssiaandniug vinda LsB 1fu «o» nuwhaaeInssudeoya l1d

u

€

LK 3

gunsaliu duiiu “1” szdlumssudeyannglnselan

3 ¢ - oy 4 ] M - a
ﬂﬂi&a‘.’.l}ﬂﬂ@u’]ﬂﬂ maHﬁﬂJUﬂ” {control byte) “ﬁdiuqﬂﬂ‘imuﬂatﬂ'}ﬂ:uﬂﬁm'HLEﬂ

v o e o & w i & v @ Y o o
voyanruquiinand il ndsmmindeyaluudaz ludreudasziiiudoyadivinns
¥ ]
010N0A931 (data)  Tagmdsnindwneadeyaluudaz lududaniu gunsaaad i 185ums
¥
Ardedesdsdyguiuiaounduindioynass

2. M3N8uuY 10 In (10-bit addressing)

v Q4 o 8w W & - ) a
ﬂ]'illl'lﬂﬁ‘llﬂi‘J‘ﬂHUU 10 Uﬂﬂ#ﬂﬁlﬂﬂﬁQﬂ'llﬂ'ﬁﬂﬂﬂxﬂlﬂﬂﬁllu‘u 7UuR Tﬂﬂﬂz‘u‘uaqﬂmn

u

¥ o

-3 o 3 - o LY o a0y 1 o =y
VHUMAAUDUAD 1u'lumﬁnﬂmﬁnnmﬂﬁnnxtmmu G’Iﬂw‘lﬂﬂ']ﬂﬂh’l 5 Uﬂuuwau"mflu

11110 ddn 2 Tadmnbuilauemnsavosgunsaifidonsanse uazlufin Lsa ypadoya
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Tudusndanaiiumsdmuadidesmssunedoudeyasuginselmandideansiade

Y ¥ ¢ 1 ¥ oo iy a v ¥ o
L] ﬂuey‘a“l‘ummaummﬂumagnuﬂmﬂsﬂﬂlu"lmw 2 ﬂﬂ@i}ﬂﬂim‘ﬂﬁ]@ﬁﬂﬁﬂﬂﬂﬂﬂ?ﬂ Hade1n

sy

HudeyaluludwalUiadudeyaniugu nazmudredoyasianldlunisdacs Tav

o Y

wuwdnatudumsdfaan 7 da ndwinseneadeyantugquasuynludesfanieiug

P 4 & E ' 3/ o = 1 ¥
fadiie 1dnszuaumsteneadeyamusaduiude 1u1d

X X X X AZ Al Al R

o n o P - »
RAMTALIAS R TSR LVECTALRLD AP TR .ﬂ?uf‘nﬁﬂ
- -t -

sU2.12 uamsgduundeyalumstraenasa

2.4 DSP Ship {TAS3004)

%1 Tas3004 1{uFi psp Afdnwazdiuszuufioguudi (system-on-a-chip) 14
an = % ° WA d & o ] P o
Avnendae lawe s lumahmihunuieeseurdendnle lawaisssua Tagarmniiines
3 3 n’: I ] o { 4 T 1
A ianuaiuszgnasdoyariunanesa £c vinluTnsnauInsamesnwuenfiieusnesy
] & aa i = by :
fuil Feanoadaielaesiedmelusy TAS3004 Wuezisznoudau iAoy biquad filter
¥ #
fanua 7 Aarseynsuiuluiaazusuniua Tag biquad filler uaagdamuvzsznou ldumm
& = Qﬂ‘ o 1 A 1 o - ﬂ( 1 dy G 2 s o
FusgAnFuuna 24 bit 1121 5 M1 Femrdudsz@nsivariwfludrfmuadnuuzvesin
s 1fidullawanudasmslunslFau uennmiudimolusilialszneuaiy 24-bit

@ @ = a =3 ¥ o A A o
stereo codee Tumantaidyganindygadunnidusionfifludya matasaiien
Y @ o e Al P o ¥ a
nsilszutanadyaa sazviinsilasdygadiaoad ldimssuanaifudyana
7 o o

wyniiduourden

$1/ TAS3004 3215 dynnmuIANIINI393 phase lock loop (PLL) Vingnivlu neerdy
dygruuiRmérssnnmouenlumstmihi lumsdmuaaudvesdyanandnimdn

MAEUDN (external master clock, MCLK) Tﬂuwiﬁljf‘ﬂgﬁﬂﬂﬂﬂ'}mg 256fs w%‘ammﬁ 5121s
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TERMINAL
NAME NO. o DESCRIPTION

AINLM 45 | ADC loft channel analog input {anti-alias capaciton

AlMLP 47 t ADC lefi channel anaky input (anti-alias capacilor)

ANRI 43 | ADC right channel analog inpit ianti-alias capacitor)

AINMRP 42 | ADC right chennel analog infut (anti-alias capacitor)
ALLPASS 27 I Logic high bypasses squalization fllars

AQUTL ki] (o] Lol channal analog output

AQUTR 37 o] Right channal anatog output

A kS I Analog power supply (3.3V)

AVSe 4 1 Analog voltage ground

AVSSIREE) 3 i Analog ground vdiage referanca

CAP PULL 10 | L oop fiter for internal phase-locked loop (PLLY

CLKSEL 11 | L ogic kow selacis 25613 togic high seledts 512ts MCLK
Csi 7 | 14 address bil AD. low = 68h. high = 6Ah

DVpp 17 | Digital power supply (3.3 V)

DVgg 18 1 Digital ground

GPI0 28 | Switch input tonminals

Gy 209

GPI2 30

GRI3 31

GPI4 2

GPI5 3

IFNY 21 | Digital audio 1’0 conira (low = inpus; high = oulpwt)

N 5 ] L.ow whan anabg input A is selacted (will sink 4 ma)

LikA 1 I Lefl channet analog input 1

LINB 48 ! Left chapnel analog input 2

LRCLKO 19 { O | LeNright clock inputioulptd (output when WIS is high)
WMCLKO 12 (o] MCLK outpud for slave devices

HC M4 No connedicn; Can be usad as a printad circuit board routing channal
HC 3% No connaction; Can be usad as a printed circuil board routing channal
PWR DN ] | Logic high places the TAS3004 davics in power-down mada
(TRSET [ i Logic fow resets the TAS3004 device tothe initial state
RINA 40 ! Right channel analog input 1

RiMB 41 | Right channel analog input 2

SCL 15 10 |14C clock connection

SCLKO 20 | v0 ] Shin (bit) clock inpuk {oulput when FIS is high)

SDA 16 | 1G  |I4C data connaction

SDIN1 2 | Serial data input 1

SDINZ2 23 | | Serial data input 2

SpOUTY X O | Serial data oulput (from intemal audio processing}
SDOUT2 24 (o] Serial data output {a monaural mix of keh and right, befone processing)
SPOUTD 25 (o] Serid data outpul from ADC

TEST 8 i Reserved manulaciuring tesi terminat connect to DVgs
YCOM 38 O | DigitaHo-analog converter mid-rail supply (decouple with parallal combination of 104F and 0.1-pF

capacitors)

VREFH 45 I ADC minus voltage referance

VREFP 4 1 ADC plus vokage refarance

VRFILT 2 o Voltage reference low pass filer

XTALEMCLK 13 | Crystal or external MCLK input

XTALOD 14 | Crysial inpui {crystal is connected betwoen tarminals 13 and 14)

A3 2.1 LaaamHveinee veasy TAS3004

73132
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€Fa b
gt g § b g 3
z SEE a« 3 & &
AINRP I | T I T ¢
ANRR ! :
L —— Yoltage Analog Digital
RINA Reference Supplies Supplies |
Rme?}-‘r i
|
| Analog
| _7‘— AINRP Control '
| Register I
I I
| AINRM y }
; gulput |
H ormat
ANLP J8n - ——*1 Control _"'""? SDOUTO
AINLIW &— ADC Logic |
LINA |
LINE AINLP [
L 4 i
{ )
] > AINLM I
i
ALLPASS O ~>$ VCOM
PR , ' AQUTL
GPI% =
P4 T \L__"? AOUTR
EPH‘H é > 24-Bit |
GPI2 Stereo DAC |
GPI1 :
GPIO
|
| L+R f L+R
| SDCUT2
81 = &g 32-Bit Audio Signal |
SDA Ly g Processor {
scLOep| ©
| sbouTy
|
|
. L 32-Bit Audio Signal |
PWR DN#— £ L l R ~ Processar
RESETO—] &
é (5]
TEST [ Lp SDATA OSCILK 'Y
! Control Select ol
|
]

3l

SDIN1
SDINZ

LRCLK:O

SCLKO

WL

E

CLKSELQ—+T

61*

ALL
)ﬂCLK

XTALO
MCLKO

2.13 naasvdon laozunsuninluvessy TAS3004

.Ii____i_-____.

CAP PLL



(TOP VIEW)
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B33
LINA EF1 1] NC
VRrLT L2 ) Avpp
AVSS(REF) 113 [| NC
avsg [+ ] GPIS
NPA [15 ] GPi4
RESET Us& ] GPI3
csilr ] GPI2
PWR DN []8 | GPI1
TEST {]9 1] GPIO
CAP PLLE}1O | ALLPASS
CLEKSEL [ 11 1| SDOUTH1
MCLKO []12 (] SDOUTOD

w
(o]

20 2122 23 24

[T IR L T L]

- (=] = N
5905o8Q8§zz&
uqmm}éx_,dﬁﬁz
= (= = e @]
= ] me
= r v o
=3 —

—
>

U4 2.14 naasiuml s1ve9%1 TAS3I004
2.4.1 Buymemnden wazieniynewnden

muludtl TAS3004 veseneuTudqe stereo 24-bit ADC (analog-to-digital converter)

° [ o o & o = q’: 1
lumsiimsnasdgonuduymemnden aeesdaygasunniuszszneuludae 2 do
qf é L} L. = g -3 L]
dygnufie A unz B Ssmudenvesdysnudunm A wie B iuannser1dlaonssmua
findoyaves ACR (analog control register) fivhnisdadoyalumshinisnauguemisssuy

¥
v r'c wenviniuudanwludildalsznoudan stereo 24-bit DAC (digital-to-analog converter)
1un15ﬁmwsuﬂmﬁmmmﬁ%aaﬁdmmsﬁmmJi:mawauﬁ'ﬂﬁnﬁumtﬂuﬁmmwm
I3 =]
D WymouIden
] ¥ ]

1 2.14 duszuamsgnsaidagildlumaiinsdesamfudy TAs3004 dwmsuly
' o [ o = ] o (Y T
amvesduymeutaen laudygudunngegaazdeaiiusadnliify 0.7 vims lasives

P o & 4 4 i r)
guUnseisqfidonlddagldufie linanouauosniiioglugas 20 Bz fa 20 kHz Fa
anudiuzniaegh 48 kuz Tevdswmantlym aliasing gzl 215 szuamaraesiudu

& w o i ol a

voueMynewIRen s siduamnavesdygnueniymerndsniiooneindlihios

10411 0.7 Vrms i$ui@uIriu
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| o AINRP
. AINRM

T w
Q} ¥l . RINA
L RINE

Vollage
Reference

0.47 uF
1200 pF
_AINLP
| | ~ AINLM
0.47 yF C
G} L ~ LINA
o ) /| “LINB
0.47 iF

@ Analog Inputs — Use 0.47 uF for 26-Hz Cutoff \
@ Anti-Afias Capacitors for f5 = 48 kHz

@ Ti2 unused analog inputs to analog ground throtigh 9.1-uF capacitors.

= 1 o o
27 2.15 wamarsvs luaauvesBuymeuden

Analog Qutput
(Adjust Capacitors for

AOLI!.TR_ /

24-Bit VCOM
DAC I N
10 uF —-I- 0.1,F
AOUTL 1

= AGND
|__

19 2.16 uranaes Tuduvesusniymewnden

AINLM

Input Salect Command
Fram Internal Controller

Desired

Low Frequency Response)
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2.4.2 midizuanod ey ias (Signal Processing)

Loudnoss
(Parametrlc
iLeft Channel Mixer) Equalization) (Tone)
SDINT L {DRCE Scaling)
LEFT SUM 1 Bass/ Soft Saturation |LEFT OUT
nd 2. - .
SDINZ L flR F?I:::: 7| Treble | ¥ Volume! Loglc >
3
ANALOGIN L
, » Dynamic
tAnalog in From ADC) il Range '
P Control
ANALOGIN R
SoM1 R “\RIGHT SUM 7
Bass! Soft Saturation JRIGHT OUT
somz R (1 > ﬁ':'__ﬁ::f; ¥ Troblo Volume Logic [——F

(Right Channel Mixer} {DRCE Scaling)

(Parametric {Tone)
Equalization)

Loudness

317 2.17 uanaudon laszunsulunmsyszunanadyaranioludy TAs3004

W a o & o & (3 oS ¥ ] [

dygreduynowndeniiamnmanadldifudyapadiasaudisegmirliims
Uszwaana laeeingili 2.16 szuamavdenlaezunsylumsimsdsznranadygyiunioly
= l& =y [~} [ s 1 - i
%1/ TAS3004 Gamulugueedi biquad filter $1171 7 A lundasurunwalunsimTncly
winuuaindaielaiwed ndsnniudygmssgnasludszuronalud1uuos bassireble

Y 1 [V | n’: 8 1 1

control &AM 10 IUUD3 soft volume 1AL Toudness BInviuT IRl szumanalud
qﬂﬁ‘luﬁﬁl Tudauves DRCE (Dynamic Range Compression/Expansion)

Biquad Filter

i 4 ¥
Tusufinzdsenay lUfu biquad filter Vanua 7 daluudozusunua Taofldnvue

r
o 1 o L) -

@ 4 A ] o t
Inssadafidemaianfuogisg Ui 2.17 49 biguad filter uARZAENINIIAIVRY Inuan

» [)
duilsyinivesdainsoaianua s mfvimsaininluTnsnouInTame fmumisssuuile °'e

Tidedl TAS3004 Tawdrdudss@niomuaiigndsoonlussoglugihinves 4.20 format

—>»] Biquad1 |———»{ Biquad2.. ——»] BiquadN }——»

U4 2.18 uaneInsaer$ 1384 biguad block
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> <

b ~dy

3%

100 2.19 uaras Tas s9319n19991971904 biquad [IR filter

¥
1 O

Tn3aai19m51 1914904 biquad IR filier ARzdMIuTMIIOUaAsIfR 3T 2.20 uoe

1 ¥
nngUA 2.9 inewsodouiiuns o 1dde

--1 =2
_ b tD I+ b

H{(:) = =
1+az:" Y AR

FrnmauleiHadsui iguediadudssaninan 5 s1de al, a2, b0, bl 1ag b2 Taud
ﬁ’uﬂizﬁwﬁfﬁgmnmfuezﬁ’mﬁﬂﬁng‘“lugﬂmm 4.20 format fiaufivzde IS ST mneTves
biquad filter MTUNTTVUE IC

Bass Control

1934999 bass control 111921 comer frequency AR 250 Hz Aisasn1sumalae
48 kHz Tausedvaasnstuoisludanees bass control VA INISOT MU LA IEN 61N
123524919 18 dB ¢ -18 dB TaoarwazBenlumatfuudsegi 0.5 dB Tundazsedy Fans
watwulas18a310010¥84 bass control o 18 Taemmsdenveasvenos

dosmsviniuTnsaou Insamesfumisszuata £ UGS amou09 bass control

Treble Control

Tud7uv81 treble control W95 comer frequency m‘ﬁa{jﬁ 6 kHz #5as 1A Tua3e
48 kHz Tauszauvesdnstvonsluaduves weble control ﬁ’:ummmﬁmﬁﬂs’uum'lﬁ'nw‘lu
FNITNIN 18 dB 04 -18 dB TaonrwnzBoalunsSuusseyd 0.5 dB Tuudazsedu ans
Wasuuilasd 1519610904 treble control 1fummsnﬁw'lﬁ%umn1s?hfiwmé”ﬂswmuﬁ

¥ o 0 W 2 o oo 4
ARINI 'ﬁ']ﬂ'llliﬂiﬂﬂu‘[ﬂﬁ'ﬁlﬁﬂiﬂ'lu'n'!wﬁz'llﬂll'ﬂ rc 11]5\170?\'1@851]9\1 treble control



23

Soft Volume Update
Tuduea soft volume update Wy F1 TAS3004 amnsofiieiimsaiugunig
d' or =1 Qr é =1 o & L] A’. !
aasuudasszamurannszdunitalidnszdunila1deg 195105y Tﬂuumwmmiﬂmﬂn
L% o lc‘ r- 1§ o 1] 1 : é
szAUduIngn 18 dB Tleuila-70 dB Tﬂuﬁmmammhmsﬂsmmwgﬁ 0.5 dB %an1s
¥ [l
muszﬁumuaﬁummmﬁﬂﬁ"lﬂumﬂwaﬁzﬁ'mﬁumv?’faamﬁnﬂ'luIﬂiﬂEJuTmmaa{mu

nsxuuta I'C TUds volume control register
2.4.3 JUnuyveadaiay (Numeric Format)

Tumisvinisdamdun ssAnives biquad filer naazdai WEsS TAS3004 fuesdeq
dmsiassiduse@naidesmsdeoon lallaglugiass 420 format Aou Taslugiuuy
401 4.20 format uedl mgmffqﬁu 24 Gin dalsznou 10éaw 4 T Tuduvesdwaiy uas
20 1ia Tuduvoanatioy

Tuduvesd i 4 fia ﬁu%xﬁ'aw;jﬁluzﬂmm 2’s complement tiaz ludIuvea

» .
nAtsuLHIE MR aadRIoe1 lua 15199 2.2

[
Binary §Decimal Fraction ig:ﬁi‘:al '
1 0 e A ) | HEINYAINTAN e v e = []
o1 : B - b o { | 1N ,1/4 ,,,,,,, e, 125 |4
001 \\ = Al ) r_l/_é 7 =/ MA;’ 125 i
PO \ & i li/mi | G ) ) ‘ T '
00001 7 NN <. L r1/32 (=, { ( 0312;5““ _

13197 2.2 uaasdietenvemeionugilues 4.20 format
2.4.4 Bamoinolusy TASI004

fhﬁgwnﬂﬁ“l%“lumsﬁmﬁﬂmaumw‘imu*um%‘1] TAS3004 ﬁunxqmﬁmm"l"s’“lu
Smaeiiqisgniludy Tﬂuﬁwiwmfumminﬁwmsr‘imuﬂ wazsiimsnlaoundagld
weldiiullawnnudeanislumslgam FamsulSoundasiidiea luismmefiuanso
vld Tavdeiridesnisanlulnsneu Tnsamofiumeszuuta fe  Uidumisues

e oA [ o - [
WP IRanINIIIMInJasundas
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r r-l
|
TAS3004 R
spa | ]| A Subaddress A Data A Data Al LI
II Address w I'l
:’ o I i il |:
S L W W N A L ) B A8 L3 S B I7IE\I7'H,[1I0]]|'
| |

é
|
|
|
;

r
L
r
L

Start Stop

Ui 220 wermagtuuulunsdedeyalif3saney

guuunveamsdsdoyallisiTmao s ingniolul Tas3004 Wuesiiu luaw

r L d‘ o d‘ é
Wiuumsdsdeyaluszuuda r'e Adumadf e 7 bit (7-bit addressing) #9317 2.19 F4

L

v P

1 o 3 A - o v ) ar
veyafigndeen luuludusnmiuseduioguo sy TAS3004 Tauesiin 6sh dmisuns

L
Wondeyadh lda3y uazeedidt 6on dmunseudoyasenunansyl ndsnmindeyaly

o o o 1 £ da a v o ool (73 o = [ e o
ulUﬂﬂﬂlJ"lﬂSlﬂuﬂE]f‘!iﬂQ FHINAD FAUUHUIVOIIVALRNDINABINTITNINTIIAARD IﬂUiﬁ]’ﬂ'lﬂBi

¥ ¥ ?
as

smuaruazoy lumumisdefwadunusd ooh Tdvufidwmen 430 udaiinisds
¥

SEE

a = ol o £ [ P o 1 q’: .: 1
oyanAoIn Ao WESTames Iuludregun Tavvnavasdoyaiivsiimsdainesivey
3

B

s = o

) a o A o ¢ o g 9 o = ¥ o
AUTIAABTINADINITIANAD ”N‘i%ﬁlﬂﬂi’dﬁﬂﬂi‘ﬂuﬂ’liﬂ?‘lﬁ]ﬂﬂﬁﬂN"Iu‘l.lﬂw‘l‘lﬂ] 1ﬂlLﬂ
- Main Control Register 1 (MCR 1)
Main Control Register 1 (MCR 1) fifimvsogiidunie o1h TauduSimnosauia

= A (=) ' o o 4
1ia FeiliwazBeasian lunmsiimansunuduwanslums 2.

MCR 0%01
o) C(6} C(5) Ci4) C(3) C2) ot C{0}
FL sC E1 ED Ft Fa Wi Wwo
1l x X x X » X X
REGISTER DESCRIFTOR FUNCTION VALUE DESCRIPTION
C(7) FL Fast load o Normal operation mode
1 Fast load mode
Cih) sC SCLK frequency a SCLK = 3g
1 SCLK = 64f5
CiE—4) E{t-0) Sarial port mode 18] Lelt jusufed
01 Right justified
10 2s
A Reserved
C3y XX 1 Reserved
C{2y Q Downkoad
{10} W(1-0) Serial port word 00 16-bat
kength 01 18-brt
10 20-bdt
11 24-bn

AT19 2.3 LARIS16AZIBEAYBY Main Control Register 1 (MCR1)
- Main Control Register 2 (MCR 2)
Main Control Register 2 (MCR 2) fifumisegfidumia 430 Taothi3Samefaua 8

= & <4 (=3 v L ar i
Ua Faiiswaziduadiieg lumahmsmuguaeaslusise 2.4
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MCRZ 043
CA7) C2{6) C2(5) C2(4) C2(3) C2{2) C2(1) C2{0}
o XX XX XX xx XX AP XX
1 0 0 1} 0 0 1 0
REGISTER DESCRIPTOR FUNCTION VALUE DESCRIPTION
CALTy DL Bass and treble a Normal operation mode
load 1 Dowrloaded valses
C2{ey XX Reserved 0
1
C2E) XX Reserved 0
1
C2(4} *X Reserved 0
1
C2(3) XX Reserved [\]
1
C2(2) XX Reserved G
1
C2{(1) AP Allpass mode 1] Nommal opearation
1 Sets equalization filters 1o all pass
C0) xX Reser.ad 0
1

13197 2.4 1095 16aIBUAYBS Main Control Register 2 (MCR2)

- Analog Control Register (ACR)

ae 1 1d o ' a 4 a4
Analog Contro! Register §f vy angAd i 40h Taodlu3imaosvuin 8 fin il

swazdoarieg lumniimsaauguaaasluasen 2.5

ANA 0X40
A7) AlG) A5} Aid) AL3) A2} All) A0}
ADM LRB XX XX Divi1 DMO INP APD
0 0 1] 0 1 1 1 1
REGISTER DESCRIPTOR FUNCTION VALUE DESCRIPTION
AT) ADM ADC output mode Lt Normal operation
1 B inputs are nonaural
A6) LRE Selects loft or ! B left input selected for monaural ADC output when bit 7 (ADM)
right B wpt for sselio i
mondtal ot 1 B ngit mput selocted for monaural ADC otpul when bit 7 (ADM)
isgellot
AE) XX Reserved 1]
1
Aid) X Reserved 0
1
A(-2) oM(1-0) De-emphasis 00 De-emphasis off, normal oparation
ggtrol 01 De-emphasis for {g = 48 kHz
10 De-emphasis for ig = 44,1 kHz
1 Reserved
All) INP Analog input D A inputs selected
select 1 B inputs selacted
A0} APD Analog power 1 Powers down analog section
down 0 MNormal operaien

A1719% 2.5 HARITIVASIDIAVDY Analog Control Register (ACR)
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2.5 AINIOUVURY (digital filter)
Yy = 3y - L% =,
2.5.1 VoA UBITEVBIAINTBAUTIDY

nsnseaFuaviiuaszumntfivinssacasan nafuveadygaldiianlnady
ﬂ Y a A 1 E s [ - ]
Sy ldaudesmuandeanis lunsesnuuy 4019t unITLAIMS DAANBUAIYHIAYDY
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a 9 o Ao 3
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Y 3 o 9/a - a ¥ M)
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o o4

LA | & L= J £ 4 o [ t
fuliuniaamne uiedanisdu S iiidygusenvesdanieufansniaunieiu
4

ot o ' iy a wa a va & dnud Te A
dingastiash idnaranitunalfifervfanse linaiun 1divegiuude
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danseaunuie Yalledgeiis Fadudiudesdnuuiedun i lassadravesdansesiih i

wanaveasingnsel hidhuFaduleviiqa
2.5.2 MILBNLUVAINIBAUTIAY

dwmfunmsesnuuuadiednsesfuavie iiiguandanansuausinudmugay
= | = 9 u’: 1 o n s @ 9/
AR vTalinanBuTUDIANUIAINABINIUY 8190817 Taon 2 T TAdeenuuunazads
¥ o o o @ 1 1 = ¥ P o ! n': =
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dimivhiad e ldan Inelddnavamuonvesitifandaes lifadsingnisel idiud ady

- J 4 1 £ = 1 a 1
fadiu wiodmanidss lildnlifadsingnisel iiduFaduliviesiiqe
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n1stszgnaalddinseuFusuionmhinidudinoadate tawe s 151014

] o = 1 1 = é n'.! o/
anudidglunsasuauesusunagamuidesnisifivasdia@od delavnalddanses
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flaunduiFuavez 1Fouduvesdiniadinidanses hitloundinFuavuin Taedodvans
m‘n [ o o 5 ol A [ [
fildnsessusudfde unisdsendalumenvesrarlumsfiuIsuazvuinyes
[ o ﬂ‘lﬁl F LY : & 4 9 [ = o =
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a I . S L . = o o G o
BNWﬁfﬂlUUNﬁﬁﬂUﬁuﬂ\ﬂﬂlJW'ﬂﬁﬂu‘Uﬁ (infinite impulse respond) Lm&ﬁuﬂ?ﬂiﬂﬂﬂuﬂﬂﬁaﬁﬂ

o

4
Januuz lassrdrauuu Tavasanils (direct form 1)

@ o

w = 4 Q o | =
Tnssadveadanseufuavuuy lavassnilaiuidnuuz Tnseadadagyi 2.18 &4
amsauaiuns uesHadtu1dne

by+bZ" +b,27

H(Z) =
@ 1+a2' +a,27?

2.1)
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o o A o ¥ el aa a ‘- - )
ﬂ'ﬁﬂﬂﬂuuue\'lﬂ'iﬂqvﬂqlﬁﬂi“ﬂ“'l“u““tﬁuﬂ“ﬂﬂﬁﬂﬂ]a1ﬁ1“ﬁﬂ5uu l:n%zt’ﬂﬂﬂi“ﬂ

aumsuTasruvesnimmduuuy Peaking EQ Tnufiaunisiiu

S*+8(A/Q)+1

H(S) =
ST+ SHA*Q)+1

(2.2)

Taod s A BTUNUVUIAYBILOUNAYA LAaZA T Q UNUAT quality factor

1 4
vimiud s i uussiagin (nomatize) sazvhims Teutwnn sTamuumiin

z Tawu TaverdudnsutlasFaudug (itinear transform)lagsgiimsunuaumsdi 23 Tu

AUMTN 2.2

7 1-2Z7"
tan(w, /2)*¥*(1+ Z7")

Tuerums 2.2 nazld

ey sinw,
ian F AT
v 1+cosw,
o212 L (l+cosw)* (14227 +Z7%)
N (+cosw)*(1+2Z7 +Z7Y)
s (1+cosw)*(1-27")
sinw, *(1+Z7")
Y (L+cosw)*(1-2Z"'+Z7%)
(I1—cosw)*(1+2Z7' + Z7%)
Fannaumsh 2.52.7 vertn iddiidasmegie _ljuc_<3s_w(]_“
1+2Z7 +Z
i3z 1ddly

- (1+227'+ 2%

(1 +coswy)
¢-4-27)
sinw;
@ (1=22"+27)
(1 —cosw,)

(2.3)

2.4

2.5)
(2.6)

2.7

- laniliofiimsdn

(2.8)
(2.9

(2.10)

¥ ¥ »
pniuTahimsgasisduruuasdduvesaunish 2.8- 2.10 A9u sin? w, ve1didy

1 = (1+2Z7'+ Z7)* (1 -cosw,)

{2.11})
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w
!

(1-Z7) *sinw, (2.12)
(1-2Z7+Z7%)*(1 + cosw,) (2.13)

ra

w
I

a ﬂ' : & 1] A
MNTUNUTNAITN 2.11-2.13 Tuaunisi 2.2 sz 1d/ensun10Teulu zlmuy s
v [l ¥
ﬁwmmmHn@mmﬁ"lﬁ'namJ1171:ﬂ:xfl'ummammné‘hnmufﬁamﬂﬂumﬁuﬁammm
v ¢ ; . 2
glumuiudunuy ualulassoufiswfivehnmsnmmidudseinivosaunsi 2.1 iy

¥ »
Tavtidunounisfuiudeil

fvua A= 10¢2 (2.14)

W, = 21'1L (2.15)
ws = sin(w, ) (2.16)
we = cos(w,) 217
ws
=— 2.18)
a 20 (

4 ' = ¢ 1 1o ] :
nminmhawinimeiagiiinuedanldde 4w ws,we,a  Wunulugunisa

by=1+(a-A4) (2.19)
by=-2-we (2.20)
b, =1-(a-A) (2.21)
a, =1+(alA4) (2.22)
a ==2-we (2.23)

a,=1-(a/A) (2.24)
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1. B lUMIAUUIIMLDTMINANIND

a d ar
2. IumIdans vidgenandes

3.1 WesIUMIRIURUMsIONUvesgUnIel nasminaaswar umoe LCD
1 J ) ] 8 (] r ¥ aé v

s luddidudndunsmuguamsddoya dumatuiedy Fanseonduans
i ldud dandsdumsdamnialy nazdawdiresiiudnlunsaruguasdiudives

¥ ¥ ]
Biquit 114 7 Band 29930911192 390{14 Microcontroller Atluginasald ey lumsszaana
mufummnieedieg uazduiumshoundsidoyn samfimsuanwavaans
8 Lot [} 1 .
Wvesgunssidumanthee LED nazdadoyariumie Port Rs232 Tavl4f Chip e

Max232

O AUT 1 AIURILAUMIN U AR
5 A f 2
72U 2 AIUAANMTNNIY Biquit N3 7 Baad

O 0000000

5Uf 3.1 Jumrugumaihausesginaad
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SW- UP,.DOWY, [——
LEFT, FeHT SELECT 3 0
.—‘-—-J‘-—-;
— P01 LCD
e E
do ‘
| PR 4 -l
T T T ’ o) e B 4 05 06 O7
P 1k
= *5\% NK:851 P10 Ay [
P 1 P A
B L L e ——
ol EL . mMa A
R< P14 A
! P15 Ay
1 PE AN
P17 AR,
——C}afl———w ; RP 10k | SWEST
i i A a— I—'“]
110850 1A
N L—Tj Fﬂ?%’\’v’v——'{"——*
v |
" ‘ PO3 AR
- — kg—ﬁ 19 o e
- c 4 11
ey l m.s,——im—~ﬁ%
8 10 POB;——AN I
| T ——AN =
S
15 FBILVS 1RO Zi L

U 3.2 2esmuguansdwindeyarumiafinisfy uaziaawaniase LCD

3.2 NesEmnsdunneidgenaudess

] a o o o as o - & @
dhudufivimsidgne nput uvhmsduns iz uudaay $445

1 o -] ! -3 1 : J H Q
Avnsliaes lunsieenn daunaugunisiion ludaniivssneuiiudadaunsie

¥
anun 5 dldun

3.2.1 2995uvasne v (Power Supply)

] y 1 ! L 1 0’!’ é
-vihmihnne IR I duginssidg wanualuaees 114 1c iwed Lm780s,

¥ ]
LM317 iudIn0RY voliage 11z current 4997493 Tudauves LM7805 viuee ¥ output A

A15V uar LM317 w2SuIA14 output eonufiilseuia 3.3v
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A A
R 1 ,
" AA——ssvo
| _kM7acs s 4 LM317 s R 1
Vin I Vin +Vout 1 AN ——] +23vA
e ': & 1
. GND ARJ 240 N — +33vD
+12vDC 2 1 i
1
i '
i [
5 c c c ¢ in € 1c
j _ [0 uF 10000 . _0.wF _110uF N1k _ [ 1000uF g 1,F
3T TN P I I
i R1OK
v | YT YL
FERRITE|BEADS | FIRRITE BEADS
! |
A 1 i B S U R

31U7 3.3 2995unasn e (Power Supply)

3.2.2 3399 ADC

=~

° - i Ve 4 @ i w
- lunisuyas inpue 71851 Fududaygnos analog InlGoudiudaygyia

i)

4 o L] o Qs o_ } A
digital tefae WS lunmsduns e dygruludwude Tl Taoee14 1c wes pemisol 44

$1 input 14 2 channel uaz 18 output eanuuiiudyais digital imhiTumsuiloadoyga

N7, S CAnF

e AN O /4. 7uF
12 \

DGND AGNDH———— > <

11

8
3
=

s M 1+5VD
9

BCK BYPASI——)
8
Rt Ty

PCM1801

0.1uF

5

7% 3.4 2993 ADC

323 ’Nil‘iﬂ?‘llﬁ]ﬂﬂ'li‘ﬁ}ﬂ‘u'llﬂ\l DSP chip (TAS3004)

o i o ' &
-hmiilunsnaugumshinumimues TAS3004 $115enoudan Microcontroller

B3 PROLVSIRD2 Uaz IC MAX232
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1
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YD

18
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f._4

C2+
Tl 0w
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1"
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10
TXD ™
AF
—RI10UT
< RXD —{rzout

vCC

14

+3.3VD
1 40
T2P1.0 VDD I iO :: S
u
2 i l
TZEXIPY 1 FO.0/ADO
3 38
ECUP1.2 PO.1ADY
4 37
CEXD/P1 3 PO.2/AD2
5 38
CEXV-SS/P$ 4 PO.3/AD3{
35
CEX2IMOSI/PY 5 PO.AIADA
7 34
CEX3/MISO/P1 .6 PO S/ADS
8 33
CEX4/SCI/PT 7 PO 8/ADS
8 ”?
RST PO.7/ADT
31
B +3.3VD
30
ALE!-FPLOG
2 29
INTGIP3.2 PSEN
13 28
——INTUP33 P2.714%%
14 27
— | TOIP3 4 P2.67A4
15 2
TUR3.S P2.51AYS
18 25
WRIP3 6 P2.4/A12
17 24
———{ROIP3.7 P2 3tA11
19 23
XTaL2 P2.2IA10
1 22
XTALT P2.1/A9 —@
20 21
VS5 P2.0/A8 SDA
P8ILVS5IRD2
C|0.9uF

6
Clo.auF

FIRRITE BEADS

€
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z
=
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UM 3.5 2393A2UAUNI31 19U YBe DSP chip
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3.2.4 299304112 QY8101 (2397 DSP TAS3004)
-y lumsduasie dgygneudos 718019107985 ADC (input) Tanidid st 14

110 1IN IlsznIama

R Co470F
RN T
A At
iCO47uF i
c4 L R
047 2% J
! LINA mL@
R 24.9%
VRRALT wﬂ—A—w{
3 « CiXpF
AYSSREF) AN
L]
AVES VREM
u clcdue]
> L T
RESET Nwa____.!
o C12000F R
<51 ANRFY
AR re " —(RINE l’
L4
TEST A
cap L ot Do
k3
Ci0F |
k3
s —pOUT DAF
XTALVMOLK, N i
o Py L PN
M
o HNC|
oA o Y
v aPul V-
{DVES P13
LAGLNO GPR2|
BOLKO GPH
FWS e 2]
SO MLEPASS
SO E0UTY
HDOUT2 503 1
TAS3004 1

717 3.6 1usFunazvidygo (2993 DSP TAS3004)

3.2.5 2993VNAT Y194 (Pre Amplifier)

-mhfvowdygudod ssnuinn output ¥BINVIFUATIZH YRRy (2903
DSP TA$3004) a1 18 dqygnafinnsoniT /19 91um s output vosrevssely Taeld ic
e TPA0212 wwodyga
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+SVAR— AR Aunem 2| jC 04 AINR
RCA-L 3| cams uToow 2 RCJ}-_Q
. * Fil »’
- LouT. ROYT a !
— T e
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L ) + BV A ————— e Zowo woplt
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C pan o pca
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3U# 3.7 2993 voedyny e (Pre Amplifier)

3.2.6 1T maavesgUnsaldunnysiiduadae DSP Ship

Protacal Data Out

(® w2 g
Player
'{Q= Serial Dawa MC5'51(0=.—3
ARLCED B S
N T ’ MC 14066
ADC =2 | TASHO 3
DSP Chip | AcalogSW
- “' Display
RCAIn 12¢ S5 »
i s K
J-‘
Serial Data
LCD
PCMI80I !
axn{
n‘ Controller
Serial Dara
OOO M:mmvi:-u.-“u‘!u ==\
= Y 0000000
IM(S-51
Front Rear
RCA O

] 4
U 3.8 2ess T aimpavesgilnstidunneMidesd o DSP Ship
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= o
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ﬂ‘%’uum‘lfumu'lmaﬁuw"lﬁ'ﬁ'wiviafﬂn{wuﬁmTﬂiuﬂsumsﬁmunﬁﬂﬁagﬂﬁ 39
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Volure, Bass,
Treble [t

Function

1
| Lodnessad

U7 3.9 nams Iadminefinenszuumaiiauludauves Volume, Bass, Treble
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ndamnhimsideniladdulumsvanngs sadlumshnmslfusdwuiedeii
doamsihimslfuudahliadl TAs3004 Tasnisvarulusuvesilandy Loudness and
Surround ﬁuﬂ'm'lﬁﬂﬂgﬁ10155]011’1?15‘1’1{145@21]?; 310 FufluatnimeSuenizuu
M3 U409 Loudness and Surround tasludnasailaidy Equalizer lfummm
s 1&& e TWaTndndsgd 3.1 FaduIadnsmeSvsnssurumsihanludiuyes

Equalizer

Loudness and
Surround Function

function

Send data ON

Send data OFF

17 3.10 uama Tadninetuionszuumaieulug1mues Loudness and Surround
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Select Egualizer
Bard
Increase
and send data
Decease
and serd data

1 o & = & ' :
117 3.11 wama Tadmsnetuonszuauntsiinu ludmuans Equatizer
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Y.
Set SDA=1 |

o

4

Set SCL=1

Set SDA=0
i

-

Send Data J
)

incomplete

Set SCL=0

Set SDA=0

Set SCL=1

=

27 3.2 umas i nineTuionszuaunsdedoyaluaii TAs3004
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3674 Ao duvesvoudawa LCD  Aidoudedifusenaaina LCD vu1m 16
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unii 4
Simulation Signal For DSP Chip
Saquszaad
L hnmsfnmdnyasdyiu Lﬁa’lﬁ‘lﬁﬁnnmmmﬁ'ﬁymmﬂiﬂUﬂqnmiﬁmu
AUABINTT
2. Ahhwosdoyad Wondidyee idaaierh W 9adanmisusves
Tosunsy flda Taoiimaldeweadoyariu Micro Controller
3. mu15n@faauuﬁjmwmamsﬁmu 484 DSP Chip 110 d8ya 18t Simulation 7114
eazamsaisufoutumai 1ierinsinsesae

4. L?Uui Function Gi'lﬂ"‘]‘UEN DSP Chip 910 1151n33 simulation

unﬁyn:rflumsnfinﬁanﬁﬁ%’wﬁ'fgtmm (Simulation Signal) # T1lsunsy
Automatic Loudspeaker Equalizer Y84 Texas Instrument Taudinisadnd tyﬂpmdm
Mode M311911461399 Y99 DSP Chip TAS 3004 Tag TuTdsunsuisiezldmsidion
Function Y84 Chip TAS 3002 iiasninfinamlndifis fu TAS 3004 winfiga Salu
UNi9Ena 1A Function ﬁinqﬁﬁmﬂ%’fﬂﬂuqﬂnsﬂ AR Equalizer Filter
Parameters ,Loudness Filters ,uaﬂﬁﬁmw Simulate gﬂuuuﬁnqﬁ'lﬁmﬁaynMﬂ
Tusunsu Sofiware Madnidoedidanialuetansnats TaosedswazBuans
adndyge uargluuuneintuTnuame ol saudagd dyue-nvi 14
AABING LAZATYBS Parameters iamnzoiir T umsBon TWsunsuiiniugy

Chip DSP 18
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i Tnuentsa19gunsvlues Equalizer sninn19a1u 89 TAS3004 DBiquit filter
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1397 Tuuny Band vzannsoususild@s us (-12dB) - (+124B) Seie aeildunian
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45

& [ Ll 1 ﬂr o
Welda EQ dnqudnzamnsaudawa EQ uaazanwd tddagl

Avtomanc Loudipeaker Eauatiaae - Umiad
G Copor Dugn B Yow  (ooim Bue O gdoe tet
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Loud Jraskar Raspomie
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i 4.3 309 Equalizer Rt $1010 T sunsw simulate

uerasHanuldsuuaves minms 14 EQ Wundunszidyae lddgl
Blue ~ Standard Signal
Red — Modify Signal
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37 4.4 uamaranmldouinlasves 91nms 14 BQ dndunnesdyg i
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T T

zﬂﬁ 4.5 i parameter 1A Tusunsy simulate
' o
f11 parameter mi‘Jumugm 16

EQI1 # 0A 1000B1 E0056C OFF9F2 E0056C OFFAA4
EQ2 # 0B 1004B1 E01066 OFEB40 E01066 OFEFF2
EQ3 # 0C 101A82 E0380F OFB039 E0380F OFCABB
EQ4 # 0D 105004 E082C8 0F4620 E082C8 0F9625
EQ5 # OE 118440 E27204 0D14A2 E27204 OE9SE2
EQ6 # OF 158C85 EC0147 06BA72 EC0147 0C46F8

wlasduavgiu 10

Eql # 10 65713 1468152 1047026 14681452 1047204
Eq2 # 11 1049777 14684262 1043264 14684262 1044466
Eq3 # 12 1055362 14694415 1028153 14694415 1034939
Eq4# 13 1069060 14713544 1000992 14713544 1021477
Eq5 # 14 1147968 14713544 857250 14840324 956642
Eqé6 # 15 1412229 15466823 440946 15466823 804600
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4.2 Juyyved DSP Surround
. 3/ d” ) o .} s ) 1
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4.3 Function Loudness Filters
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