asserted at the begining of each data block to be transfered. A
data block is usually a single sector except when declared
otherwise via the Set Multiple Command. An exception occurs on
Format Track, Write Sector(s), Write Buffer and Write Long
commands and INTRQ will not be asserted at the begining of the
first data block to be transferred.

IORDY : is negated to extend the host transfer cycle of any host
register read/write access when the drive is not ready to
respond to a data transfer request. When not negated, it is in

a high impedance state.

t}29o] IDE LSB/MSB data register= 16bit inout¥+ DATAE * &3}

rlr

regiser®|t}. read strobe$-9] th3-2] 2709 8bit regiserol] U+ datags ol &
w138l 16bit data’} o] ¥},

Il IDE LSB DATA REGISTER : DEh (Byte access SFR) reset=> 00h

7(1/0) 6(1/0) 5(I/0) 4(1/0) 3(1/0) 2(1/0) 1(1/0) 01/0)
DATAY | IDATA6 | DATAS5 | DATA4 | DATAZ | DATA2Z | DATAL | DATAO

Il IDE MSB DATA REGISTER : DFh (Byte access SFR) reset=> 00h

7(1/0) | 60/0) | 51/0) | 401/0) | 3(I/O) | 2(0/0) | 10/0) | 0d/0O)
DATAI15|IDATA14|DATA13|DATA1Z2| DATA11 | DATA10| DATAY | DATAS

o A3 IDE interface register®] #Algk Aw & IDE(ATA-1) standard rev

1.09] &4 & Fastd €
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V. Al&dgolda 3 AT

=

1. Synplify / Synopsys toolS ©]& 3% simulation373

[}

MAE <dHHo|A~g mlolmarx Aol VHDL codeZd52 Synplify 9
Synopsys Design compiler % FPGA expresso|A] o]Fo] Hrtr}, 7]EZ <l

VHDLT% check % compiled synplifyol]l /] 3t 4233

5+ simulaiton<
Synopsys VSSol| A 4385t}

Epmpih I
W
of I
i
L
A N R w I A
ut T i
=rEmris o) Sk
-
T T
n_-:'ﬂ‘zl--l:-mm e T[RRI
T
[
D STy
e
v JKﬂ:‘E‘F
Jon i e s e RETPTEE 304 a0 R T b ke e e

[72¥15-1] Synplifye] HDL /W34 &

Synplify®] compilerE %3 syntex check % asyncs %9 latchE {lofli =
T flipflopo. 2 ZHuprAd o if Foluf whenit© don't cared &l & 25 3
FA. synplifyell Al 4% VHDL codeE Synopsys VSSE ©]|&3}4]

simulaiton3d} 1. t}&& Synopsys VSS9 7]® 3-8 vERY QAT
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2. AA Y Interfacef vlolaZ Z 2 A A 7]% E29 simulation

2.1 DMA BLOCK

DMA E9 oA simulation® A& address®t read/write controltl o]
w2} data’} Al E RAM-ARRAYOl read/write® & & R Zlojth 7F B
=9 aga 7} 7% EYdE DMAYE AH8E w read/write strobett address
of we} data’t read/write® = RS HW #vh [194-2] DMA buffer?
read/write timingell WERE AAT  AME®E FPGASl timingo] Lz o
simulations 33ttt F2 Z+ Qo] EEo|A DMA block read™ %

S %38 512 byte®] DMAce] data’} read/write¥+ timingS simulation %)
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t}52 FLASH memoryE ¢]o]2t4 DMAC] write 28|31 1 ¥rfe] &=}

P48 simulationdF 7 o]t}
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[1¥5-3] FLASH® DMA buffer® read / write simulation
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DMA<®] simulation®] $1¢1A] embedded RAM array®| parameterZ Hh# o2
A timing®] ®so] govt 4% 1dolA W2 lpm_ram dg®l generic mapol
Al 37FA]  parameter(LMP_INDATA, LPM_OUTDATA,LPM_ADDR_CON)E
UNREGISTER, REGISTER, REGISTER mode® IAHAIZIS [I1H4-2]9
timing™ = AA3AE. 2 9 2 modeol A& timing®] 2R 2 31 1A

2.2 MP3_CON BLOCK

MP3 control block®] simulation®] ©]4] checkdfoF & 7} F 23 Ap3k

rlo

DMAE %3k MP3 stream data’} €)% MP3 decoder chip®] REQEST #1359l
g2l SDOZ &8 FH = AE HE Aol simulations % DMAC] datas
!

ol
rir
Py

writed% MP3 control register] settingg %3] MP3 streams =
e

A A MP3 REQ®] timing< o9 A input2#] XEZ7] dlZo MP3REQZ %
o] asserto] Fo] wzl F#3A @k 24 MP3REQZF negatedstAl = 312w
of dA = & SDO°| g 8bit S TS MP3REQ7} assert® $l<
o oAl EH A 7IA =W MP3 decoder(MAS3507)o1 4 gk sample©] Wz # o
2 JAFHE RS UFol FPGA AA7F A w v Ao

melA] gk byte®] MP3 stream data’} SDOZ &3 3 S w 7HA A 0
HA bitAto] ol PSREQ7F negated WU et= SDOEF® 2 A& FAAAFH 1
AA7F olv et Aagith webA o5 MP3REQZE asserted® 1S ol =2 ot
&2 MP3 stream byteE Z=AATH HAoh= 2SS YA kA

thA] ZsbH )5 MP3 decoders MP3REQ7F negated® & 1w 9] byte7} A
bufferel] HobFiL A dti= Aot
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[729H5-4] MP3REQ®] w& MP3 stream SDO=H#
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2.3 FLASH_SMC_CON BLOCK

7zt mode™® FLASH control simulation [Z#5-5]o] 4 FLASH
simulation R o] B 4th FLASH simulation®] <1©14 checkdloF & A}
g2 mode® FLASH/SMC selection®] w2 Z} control signal pin®] % o]
S Yo A By H®rh 9] 3FolA dyeil® FLASH/SMC®] 7t 7]
54, reading, programing, erasing®] Wz} 7|2 A ZE0] timing diagrame ™
=7 e R HAY A7) Fosjor S 24 FLASH size® & control
address”} atu# tf Folitth= Al freolsbat. o= [2¥5-5]= FLASHO
DATAE writedth3 readdte] MP32 &3 A17]= 34 L simulationdt A o]

o

it

[195-5] FLASH®} DMAE A% 512bytee] MP3 %2 simulation
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24 MMC_CON BLOCK

MMC®  simulationel] A A|Y WA o] Fojxl AL HstE  commandH
registere] ¥olA SPLOUTS.= HEA7]= Lotk 48l SPLINS 449
o] go]lHE Yol I o™ MMCE responses <HIE Aoz 22 A
skip¥ 25 A 2|34 simulation 3FH T MMC clock> #HUul 20MhzZ= A3l A
Rom HAl AAG ZRAA A E 6MhzE AHESIATH thah £E7F =77t
A7 st 1xe] 750KbpsE =¥ AAF 7] wiEel dwbAel MP3
128KbpsE.t} 13 222 EAl= vt 28y 92 applicationo A AF-&A]
MMC clocks control®d 4= Sl F714 <l register’t 223 Zlo|th o3 [

5-6,7,81% MMC?® simulation®. 2 o]z 53 £ o]t}

:

- - " E T @ 3 T = T 3

ey . F ) REA1A N S R 10T R Y A T g Ny AR A ) A

e pura i ' =i LR e—

I

' | = i | -
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[2815-6] 7] MMC data read/write simulation
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[Z285-8] MMC¢] Block reading simulation
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2.5 IDE_CON BLOCK

IDE control blocke]l tgt simulation= HDDel tjg interfaceo] Al <]
response A2 9] FAE <= control register?] read/write? Fow HAZF
B2 FPGAZ A3}, a9 registero] data?} A|NZ write® ™ input pine
%3] IDE interface response signalE#] register® A= write ¥ =4t

checks} 33 o}

2.6 @A controller 7%

A EE blocks interface 59 simulation 1] 7T EH]| o
control register®] setting ¥ $olAl 733 simulation waveZ} A= Yo =
Ao gk AFoz 3o i80c320 4 A& 256 byte?] internal RAM
S 93 FPGA embed RAM array9 simulation®] © X3t}

LRRRAY

-
-

r

[275-9] I180c32 core?] FPGA Internal RAM array®] simulation
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VI. FPAGE o] &3 AA A5

1. FPGA compile3#}#

2 =EdA AFsgos AES FPGAT Altera®l FLEX10k250A-3% 251+
gatew o] A93] & FPGA°|tt. AAgH VHDL codeE compiledlte] FPGA=
AAG 28 el oe A2 e 2o
Step #1 : FPGA express v3.4 for Altera

AHE&37 1 P-TIT 933Mhz, RAM: 521Mbyte => compileX] 3t 204

[176-1] FPGA express for Altera®] % capture
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Step #2 © Maxplus2 v9.3 for Altera
ARS8 0 P-II 933Mhz, RAM: 521Mbyte => compiler] ZF 115

Amudini "ROTED WL MR WA SR OLE (6RO b R bE T
i

T

LSRN TNE T R ot ey
qedilased &
LS

)

il

! Arwrarm LB PV LTI e e : C oL R R e T TR IR T
(neITTypr GEIENIT] 1
dkdew HEELISE |

AwiEniipe MOLINE)

Atrsprfans

L LU
P:';m.,", nerr
i

Apsi s bRir
Ardrers e (M

u-n LR
Jidren e IRET

i

iper pEIRS
aulreinloe IEET]

Fere |

i nl'.lh- neeri
R PRIRT
Anireeiaee im0

(]
'T;rnuu e

i
4
I
i
i
L]
I
1
i

[Z2716-2] Altera MAXplus22] 3 capture
¥ 312 timing SNFE generationdt#] ¢ 9kth. compiler] 7HS ] &l7] ¢ 48)
4] o] timing operation2 ONZS 7% <712 &S compilel 771 o] ¥

st acfstd S AAE FAt timing SNF 84S WA skA &ttt

Step #3 : FPGA boarde] JTAG mode® sof file downloading....
% 43t data => EPC2 FLASHe] 270 2] pof3l¥d S program
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