2.1i80c32 ¥ gxldor]e A A A interface-® FPGA system

1358 FPGA system< 7|24 o2 FLEX10K2503 i80c329] 2 2.3} external

RAM/ROM, 18]aL SlE| o]~ 8 deviceE3Fel interface @ UART, Graphic
LCD, character LCD, KEY, POWERZ T4 % o] 9low HDD® CDROM<
A3 FEI powersgFS $stel ATX powerE AH&3l1th FPGA AS&
LED® 7 SEG®2 FPGA?| s#5 AT o™ FPGAS 2449 PINE: H:
Z2AE 392 BT on/offdte] FPGAEZ AFeAth ts AL AF5 8o
2 A& FPGA boarde] t}.

[19H6-3] A58&2o.2 A&3 FPGA system Pic #1
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[¥6-4] A58 2 A3 FPGA system Pic #2

3. AAAZ | A3 MP3 decoder board

A58 FPGA system’ddtel] #3253+ MP3 decoder hoardi MicronasAh2]
MP3 decoder®] *7]® €<l MAS3507Do|™ o] AL-&3 DACXE Micronas®.
DAC3550A° |t} T Hol| thal x}A|3 spec datasheetZ Firsld ®© ol MP3

=

decoder® 7 1259 interface® W =X Digital audio inputg 224 AA

A9l 8 skth. DACYY] $ERE AL§E 4 itk
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4. USB media writer board

AAE QB o] £E mo]lARZZAANE SMC/MMCe| HlolE & writeZ 5
o1} serial portA =9 &80 7= MP3 dolg o] 7} vlo]E 9] HolH
5 dREsE 3 Alzke] Wol At & AA A USBO| digh Hito]
HAEo] YA &7] Wi &2 USB control chipS AF&3sFe] SMC/MMCe
datag writedti= REE A Fs] Bt oJ7]A A&¥E USB chip sets &3
Al A MP3 playerell 7Hd o] AH&3shE dofe] GDS30c6001S ©] &3t
th o] RE®E writed SMC/MMCE # %58 FPGA systemel Al ¢jo] o] A
MP3& playstitt. PColA Al dre] Zzass =dolurt dasht

—_

2

PCol A 2] USB up/down program=- ¥t=7]dl #& x| 2]o] wo] H=Z3 #AAZ
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G chipg AH&3FE 2 MP3 playerd Aol Al wH= USB up/down program
S AFg3FA T USB v1.19 specs wEw A dZA3 Hu 2-3Mbps AE9 &
L

[1¥6-6] #2o] A Z+s USB writer boarde] <t 5H

[Z2¥6-7] USB writer® Media©| writed}

rlr
td
fy
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5 FPGA A% A%

FPGA systemell AAg Ay #Ho|~E nlo]aRZ2AMAME PREsto] ZH7}
DevicedE ID check % %7]334A& F3alH i1 MP3 dataZ readingd}<
o]l A=E MP3 decoder == MP3E playst=slo] HA o]t} of 2 9
compiled} A% Eo] A= z} sjAEE MP3S9S 55 5 AR om 3]
oA dHelHE HUE i 23 & F dAdv. Aol FPGAZF & F&s=
A AP ot FEE] area’t & FPGAE o] &3 A3} o]gd ¢ o
EfviA] eFekTh

Aol = i80e329] 71 7e S AR cored] FFARE VEZRIHRS
2FA 3 3 i180c329] timer/UART, interrupt’] 5= &213% & A A3 controlE
g8 dEH )2 AT oJHldd A 7 deviced datasheet® $13 HQash
control A% & A g o3 i80c32 coreoll #-&AlA control® + Al st= A
o Alzte] @ol A A Zrh Al s A9 o]af e e system level
o HybAl AAo] @ol Hasitks A& = ® & S 7 deviced
577 FLASH/IDE+= 8bit/16bit data YE % o]== DMAC] H°E & writed}
L F#3] MP3 stream& o] SHEolx ¥ = ddou MMCES 4 ¢
A+ 3Mhz9 MMC clocke 7FA]31 AF&31-S 79 WlF-9 timings 318]3] ©]
52 MP37} A& play® A 2947 WlFo] 6Mhz® MMC clock generator
E oA AAE & AYE ¥ MP3 92 52 7 Atk Graphic LCDF ¥
Mol KEYS E&] 7|24 MP3 playerE 9Hs 4 9Jdth. USB writerel] <
3] AFgE o] R Microsoft FATE © A5 &3t £9sk MP3 playerZ
s s Aol

3 Foll i80e329 cored &-E Utk ol i80c32 cored] HE TR A
Z o] o]Folzx Aol 8bit controller’} AF&E 4 A= oW g systemo] = Z

embedded2 4~ 1S Aoz} Azt
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22 AAE interface® vlo]AZZZ MM E FPGA compile$ e chip

reportE A 2] &) K.k},

IN | OUT |Bidir| Memory LCs | LC untilied
EPF10K250AGC599-3| 22 64 25 | 10240(25%) | 3326 27%

Altera Primitive reference count

A_21IMUX 10 LPM_RAM_DQ 2
CARRY 45 LUT 3293

DFFE 789 LUT_CARRY 44
INV 370 TRIBUF 305

Z71A el AFAEelY HE 3 2% 9 firmware/VHDL codeZ

e,
o
o
1°)

jspark@voiso.com, jongseok73@hanmailnet®. & A&aH A S g},

6. System On Chipo.Z2] A

85 WA AR BLge] o Bt F7HE wel 7bA Xeke] A
Az 7Y A @ol A5 Time-To-maket= ZolA3l & FAA ©dF
A 22"l (System-On-chip: SOC)A A= 234 |2 Aot} weba] AA % t
AEete AulAl  interface§ PFO|ARZIEEY cored ©] &3t MP3
decoder/encoder core®} #-& Digital audio codec® €A 3te] SOCE A A
Aol whe] dg S Qlvh o714 o 2" oY e e codecs ©l&
& portable system©o.Ze] W& A o] FoAAM nrIA R AMmE A )

A FRAE WM A5RE B AFe] Wel A £ 9e Aotk
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Vi. 48

2 =EdAe gAEer e AFmAl interfaced mlo|ARAEEE A
395 A EEHAS B3 AT FPGAE o] &3 AAL HFE Ak 7
£9] i80c32¢] cored °©]-&3dte] embedded A7l F H Q3% control blocks F
T AN T F A E ]
olgk zt A wjAl 9] control firmwareE #/dstel &HA AFWAE < # o]
2 & A s HISA AFEE MP3 playerol A4 ¥ streamt ©] H
reading £%E ZF7] 9a] block operation DMAZE AAdle] i80c322
core code?t= HMER WEA HolHE read/write@ + Al A 71E9
i80c329] coreWto. 2= Y] FE AN 7F B Frige] we)
oA dolel7t A 9l FLASH/SMC/MMC/HDD/CDROMS 9 A%
iAo EFA JAEF o]~ & A AAEAT FFo F7HA Q] OxE
olE] AAFA ] t&dr] &) SFRAYFL FIAAL Vs EES FUrE
i80c32 core®t interfacer| 71W E4A 7 F AS Aotk HFAAE HAF
o2 FPGAE o] &3l 7dH i80c329] core9t F7F4<l tixEet]e A%
A ko] Qe Fo] 2~ B 2E AT Bl2~ES] interfaced PO AR EE Y
AAY AIEE =Joh HF AAY Logic Cellel 4%  memory cell
768bytes A9l 332670 H Lol w2 FugE 12MhzE AA AT F7F
2= MP3 player’] 5% 74+ firmwareS #Zo] A zFste] AAH yAd ey e
A7 Al interface§ wiolARHUEED S &8s =AY 4 wet 27
Tag
T 92 Aol o]# 3 interface controllert FW-& TIAE Auido Player
2 Digital Cameraso] AF&5 1 i1 &% SOCHHE AL dAA7|4A T)H

g oy AFFA A Al AGoR FEHA AHEE 5 gleet AHE.

AgoA A AN dE% ZEYL OE 5

-l

H wolZARAEE2 7} embeddedd = SOCoA T & FFER

et
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Design of Interface Microcontroller for Digital Audio

Data Storage and its Implementation with FPGA

Jong—Seok Park

Dept. of Electronics Engineering, Graduate School

Pusan National University

Abstract

In this paper, the design of digital audio storage interface Micro-controller
and its implementation are presented. The designed Micro-controller is
interface processor for Digital audio data storage, SMC or MMC or HDD,
CDROM, etc. and it can be used for various fields such as Portable Digital
Audio Player- MP3/AAC Player, Digital Video - Digital Camera, Camcoder
and others. The designed Micro-controller consists of Intel I80c32
compatible core & MMC Controller, SMC controller, IDE controller, DMA
controller, MP3 stream data controller. It was designed by only VHDL code
with Synplify / Synopsys Design compiler, VSS tools at 12MHz clock speed
and it is about 3,326 Altera LCs(LogicCells) gate count equivalent. For
verification of real time operation, the design was implemented to real MP3
player system with Altera Flex10k FPGA. Interfacing with PC serial port,
the MP3 player system performed all commands and device interface
completely. In the future work, Digital Audio/Video System On chip will be
designed with this designed Micro-controller core and with Digital Audio

Codec(MP3/AAC) , Digital Video Codec{JPEG/MPEG).
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