M. gxgd e A &v]A Interface® x Controller

1. Digital Audio A" A interface-® g Controller®] 71L&

A st vholaz ZeAAe] FH Qe OAY HelEst A4

g ¥ Aotk o714 HA

tAd ort]oHolHE read/writedt= MP3 player system%< <del=tv) A
At e QEHH o) AE wolARAESH thE block diagram< U3

3} 2o,

MPZ sanal data

interface /1 v

{other AugicfVideo [y R

medule) %

][ DMABLOCK | |

A 528 Byte
DMA buffer
256 Byta 1) = y : ] TR
INT-RANA / 8bit MCU \ e : 3
Modified sFR || 180¢32 Core [v— . DMA
Controller

it
| DIMA bus |
ﬁ‘_ .-"\_d_ .
£ Ll 10
H
MMC card SI'I:l'IDIF L&SH |GE interface
interiace interface cantrol biock
control Diock control block

[Z193-1] A AlsFaL A8+ interface-8 controller?] block diagram
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219 block diagramel A 256Byte SFR

2 original compatible 80c32 core
o)X FHste] the F

F% control 587 QIE o] 27} &0l A registers
7hetel st o 7 A A d

deolg 7k A2 = DMA

49

=

T

E 23} read/writedt
TAste] AR AAASTE 8 FdEs
MP3 stream output block® i80c32¢] ©°]H

7} wjAlste] | 2AHQ Qg Ho| Ak, o F &

=

EE

SlE #l o]~ control

28

= 1=

WS Lol A &l F Ut
2 =9 %7]3}, i80c32 coredl A %
register?] o] Fo] x|y block ¥+

k9] 9] data read/writeol A
DMA7Z} 993l 37 ol read/writedls HE]E o] Fo] X A Hr}.

settingo.& A3

2. 18032 core?] 7| EAlYg 9 5

AAN] A Al i80c32 core?ll
> 2 EAS A

gtz Sk o714 A

i80c32 corex= H-Ak

A oA sEs Aoz #AA IDEC IP (IP#:
IP-PSSFV-000040-01)& S &= o] A+ i80c32/52/31/51 cores AH&3}% o
o] corex oA core® areaE Fol7] {d FFER JF9
instruction®] @& A block®] controlil &

T= & Jd

microrom
= DA AFE block - & F

¢l coreelt}. GateF¢] counti ol LGS 08vlolAE SoG¥
o] Compass tool library® synthesis$ 4

o2

Stk o0& Wstd gateFE
EE e o] Bt
743 Entity | 7] gated | Optimize$- | ¥ 3} ¥Hgate
upper_mrom 545.4 104.8 -440.6
rom_inc 139.3 0 -139.3 4o gl
next_mux 60.8 0 -60.8 A9
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A3 Entity |7]& gate| Optimize$ | W3} Hgate
add_sel 875 0 -87.5 P28l
rom_inc_en 19 0 -19 dagls
adder8 170 96 =74 CLA_Adder2 v}
pipe_reg 333 235.5 -975
Mrom 4461.8 1027.3 -3434.5
new_mrom_decoder 0 1053.50 +1053.5 F7te EH
branch_check 0 61 +61 F7te EH
TOTAL -3238.7
08x SOGEAAAM L Gate™ s} 16647.2 => 13408.5

[3Z3-1] Gatezo]x= # 3 9 i8032core Gateo] W 3}=F

B=zo
=5

AolE Fole 29 i8032 Wol wel A controlst= A& & A

A A7) MicroROMO] Fx & th33 29kt

Upper—micro Gk bicro—-R Ok

& 01011010, A1 :01010111111010,..,

B: 10100000.... A2 1010000000000 .

C: 10100001,.., A3 10100001111111...

D: 10011000, B1:10011111110000. ...

E: 00000007, .. B2 :00000001100107 .

F: 01010111, B3 :01010101010101 ... 18032 TOP
He 1113111, c1 AT, CONFROL
I 00000000, C2 :00000080000000. . BLOCK
J: 00000011, €3 :00000000011111, ..

K: 01001010, ... D1 :01000100001010, ..

L: 11100110,... D2 1110011100110, .

s = |

MicroRomel A ZHRI A S .
HE ok 390902] 40 bit ROM data
(HAHHIF2t state2 = 242F HE

rom data &213

[193-2] GateEo]”7] A9 i8032core®] MicroROMT-Z%
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o] AH9 MicroROMS EAEHMo| gl xeHoEWRE 3= control
codeZ sortFPe o 2L FZ=ES BFT U & e MicroROM Hl o]
HZ g3 the MicroROM® addressZS =t #99 AA| diagrame
[3£3-3]e] @&kl UERITE. @3] synthesis toolell Al H A 38} 2 A o] g}

DA H MicroROMS] gateF & A@s] wol U+ AdArh

state T M 2H8H0F | state20i| M <2510}
& 1= address 2k 9= Hddress B
|803Z TOP
‘ COMIROL

BELOCK

bd-rom address S
decoder{state'd) 195712] 34bit ROM

[1%13-3] Gatez°]7] 9 MicroROM9| 4742

a1 gater7F Eo]EUiAl 2H o EW R wlo]ARE address decoder’} &
ro| Eol7kE® WA WEolo gt LHo]EME delay’t AA= w©Hio] St
Ty gol Tl R E oyl e 8bit AEE 2 i80c32 cored A& &9
S7tH Y areaF ol Ao FHAT7E EA wfEo] lo] ®Welt o] F AYES F
sto] whEo]%l i80c32 core] A1 A testE 913 IDECS] IKOS emulation®}<]
S F3l 71=9 testvectorg: B FHAA I AdE Hlwste] $AHE core
A A4S vHE F Ao

obe) [2¥ 3-3]12 7] i80c31/32 architecture block diagramS WERo] B

d
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PSEN

EA
RST

MCS-51 Architecture Block Diagram

P0.0 - P0.7 P2.0-P2.7
PORT #0 PORT #2
drivers drivers
RAM
EPROM /
ADDRESS :\> RAM PORT #0 LATCH PORT #2 LATCH ROM
REGISTER
ACC STACK
s POINTER
PROGRAM
REGISTER ADDRESS
T™P2 ‘ ‘ TMP1 REGISTER
BUFFER
\ PCON | SCON | TMOD | TCON
ALU
4 T2CON| THO | TLO | TH1 BC
TLL | TH2* | TL2* |rcapzHr INCREMENTER
rcapzir | SBUF | IE 1P
INTERRUPT, SERIAL PORT
PsW PROGRAM
AND TIMER BLOCKS COUNTER
TIMING
AND | DPTR
CONTROL

PORT #1 LATCH

PORT #03 LATCH

osc PORT #1 A\ PORT #3
drivers 4 drivers
XA xaL2 SR LU ~ Resident in 8052/ 8032 only
“l}» P1.0-P1.7 P3.0-P3.7

St

[Z1¥93-4] i80c32 Architecture Block Diagram
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3. A48 o9 AAA interfaceE 93 49 i8032 core

Aol A AF3 Gate7F £ i80c32 coreE AME3le] oy tiXE oL
delg 7t A= A= AAWA, FLASH memory, SMC, MMC,
IDE(HDD,CDROM) & 1E#o] 25 el 1o 1 Eoldat /gt =

A o]
vpeh 2 kol o] H3-3% ol A &= i80c32 cores TE3FALA} st QAH I o] ~E 7
EEZH] AHE&A717] 93 i80c32 cored FAT FEH Fek RES 9

st

< 915k control registerg @9sle] zZHzte] 7% EES controlshi

O

Sh
N
fr

3.1 ¥4 % SFR(Special Function Register) 3%

A iR0c329 internal memory® A$]  128byte SFR(Special Function
Register) @ 9 43kl tAdulely  AduA|ete] <A FHo]2E 3
registerE2 A4 AAE s Ul BAHAA HeE 3 YAALHES F
7tE AL FAEJ e ofy [13-2]9] AA FAHE 80c329] SFRY Y-S
Ul Et

P4,P5P6,P7-S Bit addressabledt 8bit register® 7]&2] P0,1,2,3¢] PortE 4
4393 Byte addressabledt P8P9E F7lste] ZF 10709 8bit /OE ®H=
Ak, 1 2] DMA controlS $13F register 471¢F MMC controle] & 2.3 47
9] register, FLASH/SMC controlS ¢3%F 3709 register, IDE interfaceE ¢ 3

o

470 9] register, MP3 stream< controldl7] €3+ 3719 register® =5 22719
8bit registers F7F kAT i80c32 compilerol Al W 2] definedl] &% A&

Al Ak register typel. = VA A AFEES 9tk

o) SFR DMA_CON O0xF9  // W& memory 0xF9¥H A =>DMA_CON reg
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DMACON = 0x20; // MP3 DMA access
while(!(DMA_CON & 0x04)); // wait all 512 byte trasfer

F8 P7  |pMa_con|PMA-ADDR DMAADDR 1\ /o DATA [MMC_CMD|MMC_DATA MMC_CNTR
_HIGH -LOwW

FO B

E8 P6

EO| ACC

D8| P5 thig‘ Flégifll‘ FI\L/SE‘DCI:{O IDE_CONO |IDE_CON1| IDE_LSB | IDE_MSB

DO| PSW MPSEAT MP3CON

C8|| T2CON RCAP2L | RCAP2H TL2 TH2 P8 P9

Co| P4

B8 1P

BO| P3

A8| IE

AOQ| P2

98 || SCON | SBUF

Q| P

83 || TCON | TMOD TLO TL1 THO TH1

80 PO SP DPL DPH PSON
0 1 2 3 4 5 6 7

[3£3-2] =4 % i80c32¢] SFR 99

i80c329] assemblyYt C compileroll pre-define?t sl Af5F A registerE
AbEEE = Qo "o wel ¢ F71AHQ o 8bit registers EHE| T ¢k
A AR A=A ERER access e 8k} internal memory©l| mapping¥ ©] A

ong F oEgAREE T3] A9 128byteE register’} ©bd Internal
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memory % access & 4 lth

3.2 Interface & 7|5 =4

Yol = Agatd A e 7152 i80c32 coreo] F7F2 FLASH memory / SMC /

MMC / IDEE interface® 7|5 &eo] *x3%¥ 3 o|2A AHAS interfaced

npola A EEY O] A HSS A 4 Ve =l A MP3 datag

serial stremPBEIZ W] B E F A= 76 E8e F/1E £3EH A

7} 7% 289 =3 Uyd 5748 Us & 9tk

-

@O DMA block
=> Z} A&l T2 eE dolEH 7 AEEH e £olt} i80c32¢ WA

4

23 B8] enabled A W 7o) AguA ALE BS A7

lot

control gt} block®$1¢] A4 H data #2]& FI 3
@ FLASH / SMC control
=> W] FLASH % SMCE read/writed} A1 erasedt 7] 52 ot}
WE 2 8bit data's A el 3 E = control registerE setting 3}
device pinE ¥ control registerg %= A DMAY i80c32 coreol A
AEE & + e %28 7t
@ MMC control
=> Multi-Media Cardg& ZAEE st= 7| sEHo|t} serial2 Hlo]HE A
2 322 SMCRUY =% A i80c329] main clocks MMC2| 7]+clock
o® AR
@ IDE control
=> 7] ATA command& & AA 7] IDE pin¥ control

registers WE# E¢kow 16bit data’} A FHER 7T EHoA w
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2 =gddoz Ay A oly e i80c329] A F control® dlo]H 9

read/write’} 538 E S AA  softwared 0.2 A &3} )

® MP3 stream control

=> 99| Huto]=EoA Eo]2 Ho]E7} DMA blockel E°17F ¥ DMA
EZo A 22402 MP3 stream dataZs

& Wols oA 9§29 MP3
decoderst A & Qg H o)A A= 7% 2 o]}

Zt 7ls e AFAEE VA 2AS] =

=3t 20

4, AAA vfo]az AEEHE o]§3 MP3-Player system9 7] &

iB0c32 Compatible
! nterface =
00| 223 =2

[1¥3-5]

AAE vfo|ARAEEZHE o] &3 MP3-player system



V. Zt A& v A Interface 7|5 &2 A4

1. DMA E329 A7

o] 714 ¢] DMA+ 528byte®] buffers 7}l =9 G} 7hekstAl 8bit 512

block¥ dHeolHE F31 ©& F e T
=

2 ¥o] Ut} 528byte= FLASHY
ol7] f1siA dHole g ol #HA RN wAHgS AT

ECC®Z AM&H = 16byte WZol F7t= Ao AASH= interface§ v

SMColl A A=A &

O|ARAEET Y areaZWolA] 1709 528bytewt bufferE AT 271
TAskd 3 Jle]l 528byte buffer’} readsd W ThE dhube] 528buffer®
write7] 58 FdvA ¢ wEZA doly dEHES 7Y 7L Js Aot

Aol 7o 7 DMAA 512byte¥r 9] & read/writedr & sl device?] AEj

& oAl check$ i80c32 core®l Al DMA blockS THA] controld] 5 simpledt

i80c32 Internal DATA BUS

DMA
| Control REGISTER ™ =

528 Byte

s | ' DMA Buffer
DMA

' Address REGISTER | !

[-2¥4-11 DMA control block diagram
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o] 714 DMA 528 byte buffer= 2 A FPGAO A flip-flopo.& TF&H3s|7]o+=
gateTE IA AAFEZE AA FHIT Aol FPGAQ Altera FLEX10k250¢]
A AFeE Ipm (Library of Parameterized module) libraryS ©] 83}t

Ipm ramg AF&3F= WS vhdl codedl A ol ef &} o] ApgslH wc).

library lpm;
USE Ipm.LPM_COMPONENTS.all;

Ipm_ram_dq GENERIC MAP(
LPM_WIDTH => §

LPM_WIDTHAD => 10, -- 1024 Byte
LPM_INDATA => "UNREGISTERED",
LPM_ADDRESS_CONTROL => "REGISTERED”,
LPM_OUTDATA => "REGISTERED” )
PORT MAP(

data => DMA_RAM_IN,

address => DMA_RAM_ADDR,

we => DMA_RAM_WE,

el => DMA_RAM_OUT, -- before TRI

--inclock => VCC_H,

inclock => clock, —-— jspark 2001_08_31

outclock => clock

);

2 =iolA FEste nfolaR X Z A4 9] DMA buffer= FPGA vendore] o
2} timingo] &5 Y222 ol#fo] Altera LPM2| timingtl & AAS 3t or
& FPGAY SOGEH = 78 = +43= 2ot s WeErh
$19] 528 byte buffero] AF-&%+E LPM ram® E#3-& Syncronus®2hs 3
o2 3t AA Fde] A AsyncE S Yoy dEeE R F2S o)
A olx A3 controlg 7FA 1L Synchronus RAMS & @ch AA| &3
address& 3L write strobeE Ut datat 1/2 inout-clock¥-ol ©o] ¥ 7}
validstAl &9 ¥ vt read@ v = vpzb7bAe|t}. whebA read/write strobeE
3 319 RAM inout-clock3- 7] %= i80c32 core®] main clockg A&
ot - deolEE YA latchA 2w oA o] [29 4-2]= 8% DMA buffer]
readol A ¢] timingS YEFH O] k)

- 27 -



Data latch

| | position
| I

Inout clock

Read Strobe
| I
| !

Add | oxoo |

ress ! X | ‘

| | 2

out-Data I I Valid DATA
| after 1.5l cycle

[(21¥4-2] DMA buffer?] read/write tiiming

o]tHal DMA control &2 A A}-&3}+= registerol thel A slarzt kot o
714 AF&-3E registerv folA A e WA E SFRY A A 477 FUEE 9
NS B4 dEd, A& registers= DMA_CON,  DMA_addr_high,
DMA _addr_low, DMA_DATA oJt}. zpzte] 7[5l thef = ofef AHAls] A

B DMA_CON : F9h (Byte access SFR)

7(1/0) 6(1/0) 5(I/0) 4(1/0) |3(I/0) | 2(I/0) | 1(I/O) | 0(1/O)
(C32_access | FLASH |MP3_BLK| MMC X X be R/WhH

RESET VALUE : 00000000
7hit : C32_access - 8032¢] DMA<S access® w] A}-g3kr},
6bit : FLASH - FLASH moemry contoller’} DMA<S access® ¢ QA o},
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5bit : MP3_BLK - MP3 block®] 4] DMA<S access® 4~ UA kot

4bit : MMC - MMC control blockellA] DMA%E access@ 4 A goh.

Obit: R/Wb - DMAE 7} Qg #o] 2~ 75 ES A read@ 2 A writed A
QA= AAZT) write = WF=A] 02 setting dlE 3L dfof
e} read@ul= A#glth. DMA _DATA @A 2Holl e A4
< o 8032 W&o A HeolH FES Iste 534

# o] @A~HE WA settingd] Fobob DMAS = AH§34 k.

B DMA_ADDR_HIIGH: FAh (Byte access SFR)

7(1/0) | 6(1/0) | 5(I/O) |A(I/O) [3(T/O) | 2(I/O) 1(1/0) o(I/0)
X X X X X | DMA_A10 | DMA_A9 DMA_AS8

RESET VALUE : 00000000
80327} DMA< access@ W] A A3+= A9 address= A &3} register
Al AAS o= glo 512 byteold access@ wl AFg-3skt). A A FPGA

Fell A= 1024bytee] RAMeo] F@E o] &= dEjoltt,

H DMA_ADDR_LOW: FBh (Byte access SFR)

7(1/0) 6(1/0) 5(I/0) A4(1/0) 3(I/0) 2(I/0) 1(1/0) 01/0)
DMA_A7|DMA_A6|DMA_A5DMA_A4|DMA_A3|DMA_AZ DMA_A1|{DMA_AO

RESET VALUE : 00000000
80327} DMA € accesset A A3l 3¢l addressE& A% sl registere] ok

U2 Al A Ve EYadAs AANE et gtk

- 29 -



B DMA_DATA: FCh (Byte access SFR)

7(1/0) | 6(I/0) | 51/0) | 40/0) | 3(1/O) | 2(1/0) | 10/O) | 0U/0)
DMA_D7|DMA_D6|DMA_D5|DMA_D4| DMA_D3|DMA_DZ|DMA_DI1 |DMA_DO

RESET VALUE : 00000000

i80327}F DMA S access® Wl DMAS] #S dAZ A3t register. 2A| &
At register’b obY 2k DMA_RAM array 9] 8bit cell®] S e

o] registerol] 805194 writinge 3" RAM_arrayel] A& EC ¢ojos A%
address A &A1 A E3 ¢] o™ RAM array#ko] 2ozt

9 4709 register® 7]¥ DMAZE control& domw 7z 7]5E DMA
control signals-< z}z} w2 DMA blocke. 2 £0] 2 DMA_CON register =
controlAl & 55 muxA 71tk 7FdEHA DMA registerE ARE3Fe] U5 DMA9

S dumpdtE routineS A o] ®W.gkt)

Byte xdata display_buffer[256];
void UART_dma_display(void) {
Word wi=0; Byte i=0;

DMACON = 0x81; // ¢51 access

DMAADDRH = 0x00; // dma high address setting
DMAADDRL = 0x00; // dma low address setting
for(wi=0;wi<=255;wi++) {
DMAADDRL = wi; // dma low address setting
display_buffer[wil=-DMADATA;

for(wi=O;wi<=15;wi++) {
for (i=0;i<16i++) {TXD_hex(display_buffer[16=wi+i]); TXD_char(’ ');}
for (i=0;i<16;i++) TXD_char(display_buffer[16=wi+i]);
TXD_CR_LF(); }

DMAADDRH = 0x01;

for(wi=0;wi<=255;wi++) {
DMAADDRL = wi; // dma low address setting
display_buffer[wil=-DMADATA;

for(wi=O;wi<=15;wi++) {
for (i=0;i<16i++) {TXD_hex(display_buffer[16=wi+i]); TXD_char(’ ');}
for (i=0;i<16;i++) TXD_char(display_buffer[16=wi+i]);
TXD_CR_LF(); }
TXD_CR_LF(); }
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2. MP3-stream output control £ ¢] A7

o] AR glo]2 dolE = DMAY A%¥™ DMAC #A3E MP3
stream ®l°]El & i80c329] controlel w2} MP3 control £%2 F3le] 9| F
MP3 decoder®l] Serial @ EH|Z clock¥} &7 ZHAAFTE 9T dth. FPGA
AEoll 283 MP3 decoder= €3] Wo|] AF&3te Micronas MAS3507D,
MPEGI layerl,2,3 decodere|t}. oF&fe] [174-3]2 mp3 decoder system<]
interface diagrame]t}. & MP3 decoder % w}ZH7FA2 demandXl S0l u}
2} serial clock¥} stream data® o5t parallel® 8bit® Wi WA %= 9l
S MP3 HolH & HE Hd 192KbpsA L9 FEZ dEEH HERE diby

© 2 serial stream data® # 2] ¥ 3Fth.

Fo L I[I-I 14,7 s

amasid sigral (L) e

damand oiock MAS EE’D?D - DAC

(PC, Contraller) - 35504,
—
MWPEE i stroam
CLE] CLECRJT
RO, CO-ROM,

Rad, Flash Mam. .

1 3

Hosl

L

[Z2¥4-3] MP3 decoder®} controllerAl©] 2] interface block diagram

B o=FolA F&3 MP3 decoderete] ¢lE#H o] A& serial HAS dFow
3l demand A& o wWE} DMA data® MP3 control blockell A &3 Al AHF1H
e flag checkZ E3] t}S data buffer® readingsis A A= o

A Ho

il
ol
ol
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A A% MP3 control blockd 7|E 4%+ oS3 Zo)

| i80c32 Internal DATA BUS

1L

MP3 Qontrol
REGISTER

v

MP3 REQ b MP3 CLOCK/
DEMAND control j-a—p
REGISTER

MP3 Data =~ 1
A data REGISTER |

MP3 SDO

MP3 CLOCK

[Z1984-4] MP3 stream out control block diagram

o] 7] A A}&3F= control registere 2712 FAEHO] o MP3 streamE
A 3= MP3_DATA register®t MP3 decoder2}9] interfaceE $13F demand
A%, DMAZH flag bitE %A & MP3_CNTR register® ¥ o] It}
ol ol 27FA] register?] +FE JERY ST

B MP3DATA : D6h (Byte access SFR)

7(1/0) 6(1/0) 51/0) 4(1/0) 3(I/0) 2(I/0) 1(1/0) 01/0)
DATAT7 | DATA6 | DATAS | DATA4 | DATAS | DATAZ | DATA1L | DATAO

RESET VALUE : 00000000
Mp3 stream dataZ ©] #dAAE ¥+ A WH DMA 512 memory®l =f
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Az AFAT. ol write¥ WA A0 2 address7t S7HE Ol #olskat
ol @7®el o] dele7F SDOF M= W7HAl "k WF DMAe®] s 2=
AA B2 ChlolA & access@ -9 512byte frame®| w2t Zho] ¢jo it
o] registerv oW AFu|AE F3 DMA°] writedh= 2% £ i80c32 coreol
A HlelHE write®d Wl AFEHE T wEkA o & 57 HDDOlA HolHE ¢fo]
< 7% IDE control blockel A #}-5 2.2 DMA® Ho|E & writeshAl #t}.

Hl MP3CNTR : D7h (Byte access SFR)

7(1/0)|61/0) |5I/O) | 4D 3(0) 2(0) 1(D 0
MP35SDO | MP3SDO | MP3SDO
X X X |MP3REQ MP3CLKEN
_END | 512 END | DIR_SEL

RESET VALUE : 00000000

0 bit : MP3CLKEN - ©] bitE& HIGHZ wEo i MP3 dlo|HE clock
A EFHAASH

1 bit : MP3SDO_DIR_SEL - HIGHY @ 8bit stream datag MSB At =
serial® Z#A|AFTH LOWL W = W& LSBW A serial® & ¥ Al A

=

2 bit : MP3SDO512_END - u]& DMA°] &&= 512 byte®] MP3 stream
data® RF EHAZ$ HIGHZ 2T b3 el MP3CLKENA &
7} FrgolHow LOWR S| 1),

3 bit : MP3SDO_END - 1byte SDO output done flag

4 bit : MP3REQ - external MP3 Decoder DATA REQUEST

M

AAE MP3 blocke &3 28 timing®. & MP3 decoder$} QlE #H o]~ &
m E A5 AFEE MAS3507¢ th2 decodersX® ©| ¢} ARSI

_33_



Symibaol Paraimater Pisi Miri; T Wi Lt Tesi Candifions
Hama
lsscn 25 Ciock Gt Pariod S0C 25 e df kHz Bharga
32 tsamnie
I5ige 1¥5 Wordstobe Hold Tima S50C il Igoois! | ne
s afar Rlling edpe of clock 501 E-QC
leaane 15 Dt Mok Tirie aller 306 0 tenpy el | N8
tallirg; adpe ot clock SO0 i
I Tepcid —=
= / / I
s0C L ¥ r ¥ ; ; :
H !
S0 L .|' *
Toosm M= Vs =+
i . 1 .
so0 | A A
Taonoe — —
[721914-5] MP3 stream Serial oout Timing
Symbol Paramator Pin Mama | Min, | Typ, | Max | Unit' | Test Conditions
Taimtint Reacton tma for osts scurce | P19 3.1 5T e Iy = 48 xHe
320064 kails
T acetan Reaiction brma for dita gourcs 42 B.2 s | = 24 &g,
320,32 kbitls
(. Reacton bma for dots source 234 BE | ms I, = 12 kHz,
&4 T khitis
T o Reacton tme for gats scuros Bl 384 | ms f,=8HHz
B4 _BRLNE
T yomp Reacten brmo for data soires 1.4 it
M I 3 |
Plie A

[Z1¥4-6] MP3 stream Request Timing
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