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MP3 PLAYER

Abstract
Until now, saving technology has developed. It can save and compress with
efficiency but the data remain the same quality and same properties. Thus, this project

applies saving technology in compression format of MPEG Layer3 for saving the data.

_ This project separates 2 parts, first part is MPEG Layer 3 decoder and second
partis CD-ROM interface. CD-ROM interface computer with ATAPI standard. Chapters
of develop compressing MPEG Layer3 into MP3 player as follow

1.MPEG decoder

2. MAS 3507D

3. DAC3550A

4. CD-ROM interface standard
5.180 9660 standard

6.0Operation of decoder board and CD-ROM controller board

This project has applied saving technology of MPEG Layer3 compression into
MP3 player which read data from CD-ROM with ATAPI standard and covert to sound

signal throughout build-in speaker.
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wwmummmLLﬁ‘lﬂmmfaﬂmmT’wﬁau;uu MPEG

1.2 MINTVAa aUUL MPEG
MPEG Hmgausaneidn Moving Picture Experts Group Lﬂuﬁmmmjulﬁmﬂm“m

-4 v . dﬂl v o L
HANUATWHIATIFINAINS (Interational Standard) m@l‘*ﬂumsmwmawwamwm:

Il
- =l [l

Wesiieglupuuudtycyns Digital lessswilet aa. 1988 %agnm?«gl&ﬂummﬂgm
ana ISO/IEG

MsduunLsznnaenasdasiauiy MPEG gusntalaly
1.2.1 MPEG-1 Wlumadhsiadayanmuazi@es Tussundesliizless WATLREUNAY
1.2.2 MPEG-2 14 lun1sidsiada yanmuazi®es Wsruy Digital Television was DVD
1.2.3 MPEG-4 W lunaidsiadeya Multimedia #l4f il
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betberdxmstutawave 4k ; mono T ps 481
better tenAMrado | 75Kz | mono | skeps 241
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y |
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j *) Fraunhofer uses @ non-ISO extension of MPEG Layer-3 for enhanced performance ("MPEG 2.5")
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Volume MPEG Deeief 1 tonuC
Tone . < Soochar ~4 Status EE
Control 1
i !
]
1
!
1
Config. Reg. f* - -+
PIO
& I
¢
Status Start-up Config.

7U712.2 Block Diagram 183fanaasia MPEG



LT eIaNAIEIT89 DSP UaD NLLLNAEMFLNT0aATTATAEaNIE AeilA uwmsa e

v
- 1%

[l AI o o o . v ay i =3 o o
dtamiunisnansiadasa Audio Aewmail afiAnuseansiuTiReadntesdrusy
RAM usz ROM merly uananntuniskatinudayaianuadngiadnuazeanaindadnnsy
¥inH1 DMA Geazliiinsdadamaznsinaumdnaanizoansa v liasaneasald

2eiN9FaLTeg

2.2.2 WEuuas (Firmware)
neilu MAS 35070 aillilsunsadeinuiiiinensiadeyafideagneluiadnag
uaq Inalilsunsuasinnsnensisdeya MPEG mudunaunisnansiafe
- msgalasiud
< v 1 - 5 v i
- NMIANTRYR1AEN(Side Information Extraction)
- nMeaasialuLALIY
- misasdaysiinin (Ancillary Data Extraction)

- NIALANTTALERNUREINY(Tone)

2.2.3 aAnudnngalumsinanlusunsuniauan

MAS 35070 Tirausansolunisdfiallssnsduusnimiioannsunsufiegane
Tumnnmsdeanisidanusninsofianil devaugesiansslisunsa iy lumdaeaany
Fneuna 12 G uadlunsdalivinanilultsunsuiifasdosdatinumia | 2 C gty devlad
SufluBnaesdsy i nilugasinmaRansonie suateeltlsunsuasie e 1 Kio

Word wazlusnzinildsunsuil azlignusnnansiadayaldnuilng

=l
2.2.4 M5UszaRa b UATUAIND
o < 5

NN2AILANTTALIRELUAY Mixer

NN7ALANSTALIRRITBY MAS 3507D ot lugiuuy Digitaluanannilfaanunsnaay
AN balance Ta@nunsaUSurArnufesdynndiawarinldasidani 20 Bits e
1917 C Bus

NIRALREILAY By Pass dqutanunauinga(Tone Control)

lunnsdiaidas (Mute) 1asianaasiatiuannsanuguldlagld it dayaifies Bit

Rea Ingnisinauaniuldedeanduerlidlinfousydudes (Volume) ildsuet uas



1.4

uBNANTea By Pass dqumq‘ﬁwuﬂﬂu‘iwmﬁﬂ%?zﬁuLé‘mﬁumau uazlfusyau
Aealdlunsdiithigeantsdany

NITAILANIRENNU-URAY

ngAruAIdsii-uauazansanLan A luga + uay - 15 9B FarnsaT 2.1
uazieilnais Overfiow s Clipping effect Atl8Tinsfinaskau Prescaler i oaags
reneeageiiiuly ﬁq&u'?;ﬂ”mwnmuqaqm +15 dB fiazlsifinnsadyl

Heeaandaspanudiusnshaiuily MPEG1, MPEG2 uaz MPEG2.5 Aavinl%iinanud

Anaantaudeefusinaiullfae

AN 2.1 NsAepn&InFl Matrix Digital Volume

Cutoff Bass Treble
MPEG1 100 Hz 10 kHz
MPEG2 200 Hz 10 kHz
MPEG2.5 400 Hz 10 kHz

2.2.5 MIINNITRUONMUINRNN

MAS 3507D aztinelud i asnfniieanud 14,592 MHz v 14.725 MHz
&ty CLK] @:ﬁwﬁwﬁnﬂuﬁqéﬁaﬁwmm?zﬁmﬁ:ﬁﬁmmwmmﬁm %alﬁz&ymﬂm
wIRmMaglussiiy tazannadnBedayqiainina Input (CLKN) asvin 1583 natg
&ty tuuRng Qutput (CLKO) Vi%aiﬂﬂu%ﬁumwﬁ Sampling Audio m@qﬁmﬁm‘%mﬁgn
namﬁa%‘aﬁtymwmmﬁmﬁﬂuﬁmmﬁmmﬂmuﬁn (master clock) WU D/A Converter
Aauen (DAC maﬁqﬁmmsﬁtyrywmmﬁmuﬁnﬁﬁmwﬁuﬁuﬁﬁgnﬁwumimﬂmﬂuﬁ
189015 Sampling) %'qﬁqmﬁl,fluiﬂ‘lﬁmummﬁlummqﬁ 2.2 wenanniifafinisinvua 1

finsSumanudsesdynynmfing sutput Wiaeuuasmumanuiusulfslddan
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m?’N‘nJ 2.2 m’mﬁl CLKO

fo/kHz CLKO/MHz CLKO/MHz
scaler on scaler off

48, 32 24576 24.576
441 22.5792 22.5792
24,16 12.288 24.576
22.05 11.2896 22.5792

12, 8 6.144 24.576
11.025 5.6448 22.5792

2.2.6 mMavitnuuesdauasln

MAS 3507D #2397 DO\DC Controlaginelutalfanansald i utuunsesne v
LUALAES ‘[.mmzﬁ’muuuuﬂ%me"u%u(up converter)

FRFIAFDULIIAU(Voltage Monitor)

ASIREA LT IA Az B TaULsafuTian VSENS daeagnedenelua asuely
lae Bus 12 C ualé output fi11 PUP F9a+lud Active iiausasufian VSENS singindnAn
WIIAUEI9B msv‘hmummmuuﬂﬁummmﬁww‘lﬁ%aizirﬂﬂ‘lzi’%uﬂgiﬁu DC/DC
Converter '-’ﬁ'qmﬁﬂamﬁﬂﬂsz’imﬂmnlumﬁ‘ﬁ'mw?imFTﬂme'éi'\ﬁLLumx,m'a‘%;

Tumisldanu azdr Output 7ildangaunmaga UL us litleslsfuanidans
%1971 Digital 9945 MAS 3507D (Hatlassulailimnsiasdugasfusesulns i uly 2
a7aLiaAN A TH

DC\DC Converter

DC\DC Converter 483 MAS 3507D $nutiitad aimnaqdntiusdsunsi e lsadn
5 uuseiuiinag uﬁqzﬁwdadwmmuumma‘aiéwﬁ*urmﬂi:ﬂqnrfﬂ%muluumuwnm’éaﬁq
DC\DC Converter ﬂgna@nuuuéi"\m"umeﬁ-imﬁt,ﬂmumm@‘é AAA 2 faulawaniy

n1eaLARLNe (Stand-by)

N3N U193 MAS 3507D Haga Digital a2 DC\DC Converter a¥ilan unas
YauuEnaananii (WSEN, DCEN) é’fmmaﬂwﬁdmmml‘ﬁ DC\DC Converter e iley

Wiiusasulurousililéne asiald
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2.2.7 malTausa (Interface)
-l' ] o T -l 4‘ 1 o ] t
madeusenugUnsainauan MAS 35070 finadsusefiumanaguuuy 1tu sy
wary . . o

n13 12 C dlumssiaideniasadaye vianisdedeyastninsreulnsainefiu MAS3507D
uAgMFLE T input &AFH MPEG uax output Tuilu Digital Audio amiudeys Audio #
napnisuaa asldniadensiauuy 12 C uasfiinsdensauuuuiy (PI0) §1miunisssaa
aouuarNIRaanMNANIIN N UE

n1sd@ansia Input Bit #5i71 MPEG axld 3 41 Aa SIC, SIl ve SID Tnausazenases

v
& o =

DYAFNINUAIN

- SIC dadtyeyrnuunRnn
- SID deshasTudaya

- Sl gadryeynsuanivsy

SAVATATANAEAYE FAVAVEVAVEVANANANA
SIC
Vv, —

data valid
latch data at falling edge of clock

Vn

Sli

H - -

Vi —

_ (= L W ey AN ——S—— A\ Wl v v gl 4 S
Vh

v, —
5191 2.3 Timing Diagram 224 | 2C Input

nnsidause Output Audio

nMsdause Output Audio 199 MAS 3507D Lﬂummmg'\un'}ﬂ%fammuu [ 2 Canungn
@ennaideuseld 2 s1luui (16 Bit ¥ee 32 Bit) laannstinsnaasusias Tusaflugad
- Tnum 16 Bit
nsinssesdryaasiepdulidegil.a
- Tnum 32 Bit
lulwun 32 Bit i MAS 3507D aza$1e Output 32 Bit siadaya 1 sampling usaniduioya
e 20 Bit wanivintiu danfin@edn 12 Bit axfly 0 nsinautesdtyesteasdlug

sU¥ 2.5



o AN

SOD 151141 1412(11(10] 9| 8| 7§ 6) 5] 4f 31 2} 110|159 1411311410 o] 8 7[ o] 5] 4] 2] 2} 1] 0

-
sol '
Vi { left 16-bit audio sample

7U7 2.4 Timing Diagram 189n 3 ewsia SDO lulmsia 16 Bit / Sampling

|
right 16-bit audio sample \_!

= AT AAAAARAATLR TR

|\ | |

Vy—
SCD { 3130 24 28]27(26(25) .{ 7] 6] 5{4[3]2]1 )0 [31]30] 2 2el27]26]25] .| 7} sl 5} 4] a]2]1 [0

S l
SOl v _}r left 32-bit audio sample 1 right 32-bit audio sample

717 2.5 Timing Diagram 193n1sidexsa SDO lulwia 32 Bit/'Sampling
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Start-up Configuration

hﬂﬁujwuué’o MAS 3507D mmsnﬁ%ﬁmu‘lﬁmu‘lﬂﬁmﬁnﬁuimmam’ﬂﬂﬂmu
Quiauﬂaa:mu:dwmnqzmmmﬁwuﬂﬁmnm?ﬁwummu:‘nmx&lmm‘é"ﬂa (Start-up
Configuration) msﬁwumamu:mmmﬂmLﬁ?@aﬁqsn?xﬁ'\muman’m’ﬁ'ﬂumuuu'nmu
(PIO) unzdaaniTlairtosudarimniasinutn ity Output L#auami'a:gmﬁ'mﬁuwé

-I (3 v
MPEG Ynansvia s

AJ o o Q‘ ] '
AITNN 2.3 uamﬁ\im?muumiﬁmmms‘mmuwuﬁumumwﬁ Pl 51197

PIO “0" s
Pin
P1& divide CLKO by 1. | CLKO fixed at
2. or 4 (according 24.576 0r22.5792
to MPEG 1.2, or MHz
2.5)
Pld 14.725 MHz input 14.592 MHz input
clock clock
PI3 Enable layer 3 Disable layer 3
P12 Enable layer 2 Disable layer 2
Pl SDO output: 32bit | SDO output: 16 bit
Fl10 input: Multimedia input: Broadcast
mode (PLL off) mode (PLL on)




F1919% 2.4 §yoyed Output PIO lunnsnansia MPEG

PIO Name Comment
Pin
PI19 | Demand PIN
%0 no Input data exp.
%1 input data request
P118, | MPEG INDEX
7
P71 000 MPEG 2.5
%01 reserved
%10 MPEG 2
%11 MPEG 1
P13, | MPEG Layer ID
i %00 reserved
%01 Layer 3
%10 Layer 2
%11 Layer 11
Pi8 MPEG CRC-ERROR
%0 no efror
%1 CRC-error,
IMPEG decoding
not successful
Pi4 MPEG-FRAME-
SYNC see following text
PI13. | Sampling frequency - | inkHz?
2
Pl ¢.00 441/22.1:11.0
%01 48/24 /12
%10 32/16/8
%11 reserved
PIt. Deemphasis
Fi %00 none
%201 50115 s
%10 reserved
%11 CCITTdnt7
Ui ayer 1 bit streams will not be decoded
Z)Sampling frequency also defined by MPEG index
(see Table 3—11 for additional information)

14
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2.3 maidansiansaauAx (Control Interface)
2.3.1 msifausia Bus 12 ¢ Walyl

nsRnsiaReanssening MAS3507D usspeulnsaieinieluaznseintnuBus 12 C
lne 12 C szdreloudeyafiiianaea Word snga Ae 16 Bit naidausiaazld stiutes

RIUMALE (Sub address) W eNTTALIAES UBALATATDY MAS3507D (device address)
uamalumnsan 2.5

d
AT 2.5 UAA3 | 2 C Device Address

A7 | A6 | AS | Ad | A3 ] A2 | A1 | WR

0 0 1 1 1 0 1 (V3

FAameifayeuntIaamesronanae | 2 C 199 MAS3507D arfiunadoys 16 Bit

gunsnudntaldlaanadiaweny 2 Word daya 8 Bit

Example: 12C write access

S| dev write (S3A) Ack |data write (S68) | Ack | high bytz data |Ack |low byte data |Ack | P

Example: 12C read access

o

dev write (S3A; Ack | data read (S69) JAck | S| dev read (S3b) | Ack|high byte data] Ack

low byte data} Nak| P

v\ 7

SDA 1 W= £
l \\ | / o \ | / I O
S0l | ST NP Ack = 0
S & 1
| AN Y N l gakz Start
AP Lx4 P = Stop

717 2.6 Protocol 12 C Bus MAS3507D
Aumatiag (Sub address)

ﬂ’\ﬁ‘ﬂ’JU@NN‘WWﬂ’N o @ ﬂﬂutﬂﬁﬂLﬂ®§ﬁﬂﬁﬁ7ﬂW?ﬁ%qﬁ’ﬁ Lﬁ@Lmﬁldﬂ'}’\Nﬁﬂ\?ﬂ’]i‘d’WZ

« - al }% o d‘
’i’]’]%ﬁ?’m‘ﬂﬂu‘l}’ﬂiﬂﬂ ANANTINN 2.6

ANT19T 2.6 WAAIAIUMLEiael

Sub- Comment
addresses

SG8 /write controller writes to MAS 3507D data
register

S69 /read controller reads from MAS 3507D
data.register

S6A/ write controller writes toMAS 3507D con-
trol ‘register
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4 . & o
Address ($6A) 1lun1seaupuitugu iiu Tanuasidanduing Addressauld

& wiuleudeyasin/fia MAS 3507D

Register 12 C

Register maumu 12 C

Register pavAx 12 C il Register idtulAathaiainfuuey qausvasdue
Register ﬁﬁﬂma‘ Register n1¢ Software 194 MAS3507D

a o ; :
AT 2.7 UAAINITNINUA Bit 129 Register AYUAN

16144342141 |40]00f 08|07 065 |05]0403f02]01

8

x Ix |x jx Ix |x |x JRJO JO JO JO JTS|T2]T1]T0O

1) x = don't care, R =reset, T3...T0 = task selection

N3 Reset w19 Software aznszsinlaenisideudoys 16 Bit 1 MAS3507D Tne
nwualy Bit M 8481w 1 &udu 4 Bit i endusaniuuadaldlunns Download Software 1

n1snaasHia MPEG Taevialilili Bit manviusias Set il 0" 1aua

Register daya 12C
Register 'fl'ﬂ:,l“m}m 120 ®nun90 (Sub Address Data read) waziaeslé (Sub
al ' b o nf [=3 #
Address Data_write) Ineiiina13ie1q 16 Bit msmﬂ‘iﬂummﬂm:mzmw MSB (m) L1l Bit

than

FIN9197 2.8 M3rinuug Bit 183Register Faya

1S 14131211 (10§00 jo8jo7jos|0s]odfo3]o2|ot|oo




= L 7
duifemyanaa weztoMAAINANTTIN
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2.3.2 Tgensnedds
N17AUAN MAS3507D axnsyiinetnaanysadinu Register days | 2 C neldmnda

e ArdaazgniinliUfiRlas MAS3507D luansenssnautnddilifinegoy@essenns

o

Interrupt mﬁauaﬁm&qmu‘mm‘éu%uﬂa Audio inndaaanluUands 12 C wmanil

u

reulnsalaafaunsnidifanuemely miasaudnely, Register AUAN Hardware
NEuan Lazungeis Download 194 Software

Firmware 184 MAS 3507D scans n1siiausia | 2 C ULULATLNRIULATATIADLAN

dafidangriaadali etnelsfimu aaannundauses Firmware Sranudadtyann 3

v - - v | -
nasdNsAIaAILdauls lunmaLaues ‘Luquﬁg F2aaINsALEURFae LN
4 ms WATIIRINIABLALEIN LAz Tiaendn 0.4 ms N9 2.9 WkRIAderaulnsaiaa s

49191 MAS3507D

‘ ° . z
W\?’]\T‘T’I‘ 29 mﬁmauimawugm

Code Command Comment

SO un Start execution of an Intarnal program. {Run 0 means freeze opefating sys-

S1 tem.)

S8 read Controt Informa- fast read of a block of information arganizzd In 16-Lil words (s2= Section

tion and Ancillary Data | 3.5.1.0n page 22)

S9 writs register An internal register of the MAS 3507D can be wriltzn directly to by the con-
trolter.

SA write to memory Ablock of the DSP memory can be written to by the controllzr. This teature

SE may be used to dewnload alternats programs.

SC read register The controller can read an internmal r2gister of the MAS 3507D.

SE read memory Ablack ofthe DSP memory can be read by the zontroller,

SF

00400
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undl 3
DAC 3550A
3.1 uni

-

DAC 3550A \ihddimenniiranndetlage neludssnausaentas wilaedoyonou

Aanaaiudnynyresuisen iienslsrgneldluany samlelasans
i - o (] 2 o
dygaudenilufdnen axgndadtusan 1S 1T wardtygyiouasgnilszuaana

ag nadwensivm DAC 3550A isznaudon €au 189n1ATene daumouAmdes gow

Anuref Mausmadsgy]
Analog lnputs
wsi — Input Volume « OUTL
X Saelect and
CL! 12s polation DAC and Hoadphone
Fitter i ; +~ QUTR
DR! - Mixing Amplifier

gﬂ‘?l 3.1 uamsURenlAasnTuTeY DAC 3550A

angduamslitivnasinnunieluzes DAC 3550A ludanusnazvinuiing

]
=S

- e A o d o . .
Talasluddryyrndeyafesnanaan iiindnnifetioud swnfisdau Interpolation Filter 4

pad §

o B ; - & 5

qainANnag 22 Aladsnd weAndtyryrnsuniuludasanuigeeantd andudeya
b o ! o rd‘ Y o d'

Azl fadauresline fiRenandynsesuniaanntauanidfudy e zunisand

wlaald dougaingdediusesgaiawes uarasassenaiensenennnuigeaaniluda

fl
-l

LRI TT TR



Host

(PC, Controller) | MPEG bit stream

%

MPEG clock

demand singnal isﬁix;;zag;mai::ﬂg
9

ROM, CD-ROM,
RAM, Flash Mem

CLKOUT

DAC3550A SATIANEULLAY £

4 .',
U7 3.2 uamannsilszgnelldanuialy

o &
U

ihaastenedmiugisegmeludia

A1 SNR 103 dBA

ALIANNAIMAIEY 3311 1°C 178 waz 1°S 1a
Wenddrumudusutiadous 8 Aladend e 50 Aladsns
farusanatsuaninfesauleen 2 umuus

lafaensdnynos waRinavan

e

gansnldussiuldnanessiy daus 2.7 V.55V

-y ) o
U39909niLamadnag i
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cu DAl WSt

20

23 24 25
! g
12s Dlgital Supply o Vet
Sample Rate DDO
Detection Interpolation Filter 10, AVDD1
i Analog e
Su 8S1
PLL e PR 4 vrer
Variabte S & H <A AGNOC
< ] 1ol sou
2
cwouT f14 3rd-order Noise Shaper e 2o st
&
Muttibit DAC 27, TESTEN
x10 _J13 ‘
" PORQ
5 Osc. Control 1l DEECTF
b, Jof mcst
Analog Low-pass Filter MICS2
4
AUXZL g28 323 AUXIR
Input Select
auxit B39 Switch Matrix ol AuxeR
DEEML 34 ! 354 DEEMR
FoPL_J38 Postfilter Op Amps 42| Form
FouTy 37 Deemphasis Op Amps 41 FOUTR
IV Line-Out FINR

4

Analog Volume

Headphone Amplifier

S 7

¥ OUTL OUTR

gﬂﬂ 3.3 WAAYUADN LADTNTNIAY DAC3550A
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3.2 sneazidanuaifangusing 1

] . 2 q i } ' o . © -
N3EaNse 1S Wunadausasening DAC 3550A MU N auuaInwba@esnie

' ] 1 o/ o/ 1 1 ! 2 ':/
wan LHwATAY CD, faneasia MPEG Tan1sideusia | °S avasaumqy sluuuvanue

3.2.1 madausa I°S

1. mdedayaardeln Jayanivad Atygeganau (MSB)
o el X
2. NMFADLAUDITRYANIN 1LY TRIdtyeyInsuAnn
Wun 16 4m

Tunsditl bit clock g 82 X s, AINENARTAgagn 16 D

audio

uum 32 iR

Tunsadil bit clock P 64 X fs . AANNEIAATAGaEA 32 Tn

audio

e AR

DA 15{1af 131121110 ol 8| 7] 6] 5| 4] 3} 2| 1| 0{15 14 13 14 11[10 of 8] 7| 6| 5] 4| 3] 2| 1] 0

I
I I rogrammable delay bit
" _{p 0g y I
WSI l f |

[ left 16-bit audio sample

l
right 16-bit audio sample \J

I

517 3.4 1°S Tuum 16 O, (LR_SEL=0)
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oo = A [ Hﬂﬂﬂ

Vh—
DAl 31[30]|29]28]27|26]25{24f 7] 8] 5| 4] 3] 2| 1| 031 30 9397232524(76543210
v —

|
I ammabie delay bit | |
wsl T 1! . .
vi_ i left 32-bit \audio sample i right 32-bit \ audio sample |
ri

7107 3.5 s v 32 i (LR.SEL=0)

mMenadLIialdan MuAn N1 ue Rl
d' 1 - - 1 0 k>3 v L g
nmsfuiaeulaunszudng 16 In uay 32 On lddndudasraugugtinsalnnauen
W31z DAC 3550A azfinismseasauied Inafiviudyaiosdesnmnings wussinlsld
~ ] Y 2 ' [} % : ‘ : ' o
Tnue 32 On gasnandexsis 1S Welavainasaldnnldasauaqueumoudianuniild

anule

v

lunisudasfeyadyyinainan cwsh andudavendndegyain q

WTALUSR 11950 Tl

3.2.2 AunasiuiatuiaLnas

'
e '

Wunsfiufanesfifedrinmanivasdyadunnaanesiigingn 22 dladsnd
aanly

> 21

N

t

1000 15000 25000 ity

717 3.6 ManeuaueANHfTaIBunesinaduludaanun 0...22 Aladsmd
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al g .
3.2.3 199N 923ANNNAHIU(Low pass Filter)
d‘ ol 1 dp o o o dﬂl -lld 4 o
2937N989AMNDANEN U wAINTRIR A LN IR AN NN ARRaNUsTuNe 1.4

- (‘f o o 3 dl
wnzdsnd J9azianfinesdlszneuanungaresdtygyrusuniueaniy

1 - d o/ - s
3.2.4 daulRandasnauddyruusensinddygnn
a‘l’ -& ‘ o L J o N ‘1
doutilfluntaidansendnanmsiinddunnau (Auxiliary input) wazdtyoyrouianann
J v i . i - - ¥ an 1
DAC i#eldeulunsdindifgyoyruanungedu wizndnisadndiiazaygaliidanssmuing

wualulu uay wusigsizle

DAD B—— \wd fg)UTL
DAl B— p/a \
WS| &— - / Do
FOUTR
24 576 MHz
AUXIL o—{o—i~ ?ﬂi -flf’-
AUX1R ~—{-& Y P DT

AUX2L -t DSt
AUX2R e} S Dol oo

}AUX_MS T INSEL_AUX2
INSEL_AUX1
INSEL_DAC

ai' « a < g g <i g dl
g"ﬂ‘ﬂ 3.7 LAARUATNENITANTICUINNIAFRDNLUKRIAIUNLIZNNT

a

Andd oy oy

a ] '
3.2.5 Inardainasaaluanil vaznsidausagianiely
Tugruaestnarianasaziilunsasnsasanudad unuuLeaiinfiendaesduenil

nelu laasrunsadenldasasfamefanausingg lnusasnis
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AVSS AGNDC | For externat companents.

Binat b

2 u

=3 .
oM satch Mmark F A 470 I I Q
: |.sml inwvo
0 nC HF-gatch!

" OUTR

|

IRPA

i
}

|
{UN 3.8 uanslwaiainef aatluaild, uasaraniavan

3.2.6 MeAILANTTALIRES (Volume)
o o A
NNIANLIANSEA LR AR MTANMUALIATILAGUAIN +18 db T <75 db ned

zousgaaziiiunsin@es (Mute)

TN YBINILUIRONULIAE 3 db WA 1.5 db
-75 db .. -54 db: AzpnutisnE e 3 db

-64.db .. +18.db *:gnuLNALETUIA 1.5 db

3.2.7 23asuEnad uTuyu e (Headphone Amplifier)
LN Te39as9Easniuyieazagian OUTL uay OUTR TeinaeiuyHaines
lo wiadnInaden yilsauladasanausnumg 47 © wuvaynsunteuenluvitgasges

e dredntnadniue e fesesseneinderaisesie i desndus
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18.0 111000
16.5 110111
15.0 110110
13.5 110101
0.0 101100(default)
-1.5 101011
-54.0 001000
-57.0 000111
-75.0 000001
Mute 000000

F19997 3.1 NMspaURLsEALIFES

3.2.8 FTUUAYHIIUIRN

AusNTRRLAR999 DAC3550A Aa Lisiasnisdgyorasinfnn wanaananguen Lo
gy rnanfnanieluazgnadedagnsas PLL S asuaviaiing yaan&yyIRIRNIRIN
IS 1¥ (CLI)

drwnlifidygnasn@inian I°S 2337 PLL axinaunannast uanidanium
Fulavgnarunu feszuuiawt’C Steansaiwuansia s 2 wusnisinnm Ao

- Mustnsgu

- muadwin

nsnuua MuAnIsNeuni e Taenistlauaaanfian MCS1 uas MCS2
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MCS1 MCS2 Mode Sub address Default Sample Rate
0 0 Standard ADRO 32-48 kHz
0 1 Standard ADR1 32-48 kHz
1 0 Standard ADR2 32-48 kHz
1 1 MPEG ADR3 Automatic

4 .
AN 3.2 WNANITNIIY

Tnuadadn
Tnamifpas 1 danfi MAS 3507D Tunsulssgndldaulueangu MPEG lu nsdiit
7 MAS3507D siaanasdoyeyinsunfing 14.725 MHz Faris Asfeasioriafanang 14.725
MHz Lﬂﬂﬁqzlﬁﬁtymﬁmmﬂméw% MAS 3507D uazlifinnsasaagaudugnsuaula

AFIINITUT UL MPEG:

8 KHz, 11.025 KHz, 12 KHz, 16 KHz, 22.05 KHz, 24 KHz, 32 KHz, 44.1 KHz
48 KHz

' 2 a
3.2.9 maBase ('C 1
- i | f 2 - v A L] o 1 o
DAC 3550A argnassialaanisidouse |°C deacldnednsdemiumidieog 1 svau
o 2 1% 0. o
s 1°C arldiesinsiany IC
Aumdstlas aveenliimadenddlunasdsygnaldauid DAC watesiauasiaans

a I'd ala s 0 ﬁd v « <
Ralmasnielu ?Q@Lﬂ‘ﬁ)‘a‘mﬁ’mmEluiﬂﬂﬂ’]\‘il,ﬂﬁl"a

8 Dev_write Ack Sub_adr Ack 1 bye data Ack P

8 bit |2C write access

S Dev_write Ack Sub_adr Ack 1 bye data Ack 1 bye data Ack P

16 bit |2C write access
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1 1 GCFG

{ o ( ala o 2
ﬂqﬁ‘qﬁﬁ 33 ﬂ'\LL“u\ﬁiQﬂLmﬂ? [ C



28

al
unng
WRINsidauravaslasWaRsan
4 1uni
luszazunudsannistienmiinresinsendelifinnsnuaninsgiusanniv
0 v - ] o ' - v ] - :’; X 0 v
srniNguansiia M liudasuiinsaidmnnmgureunldies inlinas
ﬁmmm'ﬂﬁmwm%ﬁ?ﬂuLf]tflﬂﬂthaéfmfmtﬁmmnﬂmuumnm"nﬁwnmmms‘g'mmnusi
a o ] < <l [ | [ dl % [ -l i ] 4&/
213 slasnadifiimamnuninsegusaniuia nsiannsldnudasendea
a ° - o v o il ala v - - - i
Ingumsgrungninnusauivstldnuivdasesnlduuurenfanesd masgrudenseil
fiAa ATAP
J 1 -l = ¥ o J - rJ
umsgIU ATAPI e unsdansiesesinsendriiiasesreuiames 3e
(-3 ot J o .

W] 799 ATAPI fig ATA Packet Interface Tntiinasgnuilitumnssgrunfimuisasnann
2IRT§14 ATAIDE TeldiTansienniRaiidniunaufiames Ine ATAPI ATA sndnGeaiy
o : 1 i (% a, o % H - o/

foadenaufiazdadnlldigdnsnlununasiduindunen milauuinsgiu ATA 1 A
Huaziiulsandaifiyaes ATAPI
Jd d T ) 2 \4
willlesainunsgIu ATAPI luanssngan ATA Bndunils Aunishnsianugiu
(u dasadiy o RaauRIALA Y MInsnITEnuLasid eFaRImasnely) sasuilauiy
1IRTFIU ATA Inaee avilusidiutesiilslnnaalunisdeindenauanviaiuinlagulilann

ArRuAE sesasmgau ATA lidugnAndiaeiunnsi g1 ATAPI

4.2 TilsTnaaansdenudnsanlas

Tunsldaauaseq wenansiesteasielignAatmusnns gauuds desieeiisluuy

1
<l

nsgedayamrupungnsiassaedasiuasliansnsacuansalasdle nasdenugiineal
RANNIATTIN ATA e ATAPLusaluspadeudayasiag dldhiitanefnegnialy
gunsaiiu padiuanslilunnsed 4.1 uamliiuiRame fnneluginsadunnsgiu ATAPI
v ¢ al  oaa c e f o oy ° ¢ o v A w
niauuasasauaynifiteBasnaiusiazaa nsazderndaudll 1 Adaduseadaudaya
a - © AI Y
ashFAsmeirne Wigndes gunsoRazanunsainaumuisdsldignaes lunaden
<4 ' ala o :I ;’ < o o o . . . '
viragnasnainieluvisvuaiiazianaudoyoyind (Timing Diagram) wazAiaanbunng
i <A 1 ala o &/ o Q a1 [
WewrsaauiRawefarauiuinuanmiuresguninidneg lulnunle Ineluualunis
vneuesglnsalniuannsgii ATA Bazutiseanid 5 wuausiazinuaunnsinaiui

< o o v g o vy < °
ﬁ'J’]NL?’ﬂuﬂ’lﬁ“Yl’N’lu Wum 4 @ZY‘.’N’]H‘L@L?TAQG\ wazluue 0 "\371’1\‘1’“&1@‘13']‘/\23@\ NATNINUA



29

Inuansiranulilaenisdemdadaluundrludeiagunal usidhbifinadndnTnuslen

gunsafazinanuiivae 0 iluAAviaay
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nefayaBunsraievive/liFRawef azmldlaanisaessiadnyoosinlass (CS1FX-,

CS3FX-, DA2, DA1, DAO, DIOR- uay DIOW-)
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CSIEX CS3FX | DA2 DA1 DAOD 97U (DIOR-) Jeu (DIOW-)
N A 0 0 0 anusWSaut A Ll
N A 0 0 1 a0 usrdaUd A Ll
N A 0 1 0 14 Faamas Floppy Digital Output
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A N 1 1 0 Drive Select
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D7 D6 D5 D4 D3 D2 D1 Do

BSY DRDY DMA SERVICE | DRQ CORR Reserved CHECK
READY Or DSC
Or DF

ANTT 4.2 g0NUTIAaImasI0 ATAR ATA

DRDY, DSC, CORR wae CHECK agmanzoin i 1#iilaRugeAndauda

{m 7
1R 6

s 5

s 2

BSY (Busy) avgnidmiieninsaldfaudanids

DRDY (Device Ready) kansdigiinsaiannsnnatausssiosda ATA 1
DMA READY/DF ﬁm‘ﬁf«\zmmd’\gﬂﬂﬁtﬁw%“auﬁ@xémmsdwhuﬁmﬂ@ufuu
DMA Uazipiacasauligniumiuaisnge lumslenafuayl (overlap) 4
azmnwawan dlddinisayngainionstaneiuadvie Interleave
DAM fintiaz i msL Drive Fault (OF)

SERVICE/DSC ﬁmﬁl‘hﬂuﬁmcyﬂmdﬂqﬂmrﬁﬁ'\ﬁaﬁmmﬁﬁnww?ﬂﬁuwa%
s friinmsred wnaindniadnuazarldiafsaundnaziimadadnds
Service (A2h) aansn wazdnhila M lunnsBunessn Dailaylddmsy
Waridu DSC

DRQ (Data Reques) tsasdagunsaimdonfiazinelevdeyaiulsas il
DRQ gn

inavinldanunsnindeyaliuFasmes Interrupt Reason 181 ATAPI Ta/14
6t

CORR (Corrected Data) 19ugma Correctable Error

CHECK uamennaiiarnubiaanalussndnanistfjinnissasandanaunti
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D7

D6

D5 D4 D3 D2 D1 DO

Sense Key MCR ABRT EOM ILI

A1$1904.3 FaaL98F Error 189 ATAPL, ATA

1Um7-4

{im 3

Sense Key

MCR (Media Change Request) atauldldinuginsaltiidas (medi

device) i

funsad

gagnulanuld waslduassinfinnsfassa i aeusiiAusann

ABRT (Aborted Command) w&AII1AIEINSa11a LU UL Ta2
o o« b ) v 4 ] | L s X
WasansaAnde llgneiasiiegunsnfouiaauianainiy

EOM (End of Media) L&AIN1SASAANLAUMIGATI 1609 1R e S

[LI (Hllegal Length Indication)

4.2.4 338,725 Feature U3 ATAPI. ATA

a

D7

D6

D5 D4 D3 D2 D1

DO

Reserved OVER LAP

DMA

AN919714.4 Faaumas Feature 189 ATAPI ATA

OVERLAP (Optional) 91nsnfazildeiia ATA deufidndaaziada
‘éumuﬂmi
DMA (Optional) ‘i’f'?m“@5’11&5"‘1_19%’1Zi’d“?ingﬂdﬂﬂi@udﬂuﬂ"lﬂ%ﬂuﬁl‘@
WL DMA

Funmdnazliinsldransudusiadia




32

4.2.5 33@ma5 Byte Count 193 ATAPI (Fagiaad Cylinder High/Low 193 ATA)

D7 D6 D5 D4 D3 D2 D1

DO

Byte Count (iis 0-7)

Byte Count (1i& 8-15)

AN99T 4.5

Byte Count azldduiugunzal PIO windu wazasiaafarnnauazdauiafinaesmny
aanly

Byte Count @:‘usﬁlﬁmmﬁ”]ﬂgﬂlunw‘i@u%wum‘iw?uéﬁ&'”a“?;dqa'iau%sgal,ﬁwgmﬁm
11 Mode Sense/Select, Inquiry §ausndsiifasnisdumasin DRQ nangass 4y Read,

Write az6(e4619A7 Byte Count Widinfannsdiayaiilaassoadoulanan/lidBismasie

ya

4.2.6 S3dLADS Interrupt Reason a3 ATAIP (5agsnas Sector Count 199 ATA)

D7 D6 D5 D4 D3 D2 D1

DO

Reserved RELEASE 1O

Cod

A1919914.6 Tasimas Interrupt Reason 184 ATAIP

in 2 RELEASE ugasdrginsnilitdasiia ATA Aaunisiadaduadeainiganin
1 1 10 irnanisanglaudnoans

81 10 = 0 usnsiiAneludagiingal
8110 = 1 uansfamsldslaas

10 DRQ Cod

0 1 1 A - nHeuaziuluduRannaauuus
1 1 1 419817 (aunAR) - nieufiazdadayalldelaas
1 1 0 fayalildalaas - dawrsfinasands (Read Data)luel
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1 0
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ala '8 .
A0NUY ~ $ARDTITUTTY Completion Status

Cod (Command or Data)

81 Cod = 0 u&mIIN119&

1 Cod = 1 UL&AIT1198"

L ;QL

sgnene

. L oa
qnanelaudupadaya

lauiuAsAIRs

4.2.7 53auAa5 Driver Select U84 ATAPI (3AaiAad Drive/Head 193 ATA)
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fayaanlaas - FunislnesAnds (Write Data) anTansf

D7 D6 D5 D4 D3 D2 D1 DO
1 Reserved 1 DRV Reserved for SAMLUN
ANTNA4.7 TaRuAaF Driver Select 184 ATAPI
1in 4 DRV aziflumsidenginn (Deviced vsa Devicel)
{29 DRV = 0 qzLilis Device0
i1 DRV = 1 321114 Device1
4.2.8 3a8LA25 Device Control 183 ATAPI, ATA
D7 D6 D5 D4 D3 D2 D1 DO
Reserved 3] SRST NIEN 0

A48 Faalmad Device Control 784 ATAPT, ATA

im 2

s 1

SRST (Software Rest) Wludnn idinlnegansuas

niEN WulinfiaseaulffinasduneBnaeseunsallidlaadviel

1 nlEN = 0 uazaengunsniuda fazeug nlitinsdunesineruiv

waf 3 anrurdnlEN = 1 wielaifinnaiRangiinsad dygans INTRQ a2

vl 1
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39 37 3 31 2 7 2% 23 21 19 17 15 13 1 9 5 2 1

o] [e] o] O le)

o o o o O

40 38 36 R 30 28 26 24 2 20 18 16 14 12 10 6 4 b

ATANDE fadly

3107 4.1 wafmnmsguiluniadensaadlafniasan
Pin | &tyannl ARBLNY Pin foyanend ANaBLNE
1 RESET Reset 21 DMARQ DMA Request
2 GND Ground 22 GND Ground
3 DD7 Data Bus Bit 7 23 DIOW- 1/0 Write
4 DD8 Data Bus Bit 8 24 GND Ground
5 DD6 Data Bus Bit 6 25 DIOR [/0 Read
6 DD9 Data Bus Bit 9 26 GND Ground
7 DD5 Data Bus Bit 5 27 IORDY I/0O READY
8 DD10 Data Bus Bit 10 28 SPSYNC:CSEL | Spiracle Syncor Cable
9 DD4 Data Bus Bit 4 29 DMACK DAM Ack
10 DD11 Data Bus Bit 11 30 GND Ground
14 DD3 Data Bus Bit 3 31 INTRO Interrupt Request
12 DD12 Data Bus Bit 12 32 I0CS16 16 Bit 11O
13 DD2 Data Bus Bit 2 33 DA1 Device Address Bit 1
14 DD13 Data Bus Bit 13 34 PDIAG- PASSED DIAGNOSTICS
15 DD1 Data Bus Bit 1 35 DAO Device Address Bit 0
16 DD14 Data Bus Bit 14 36 DA2 Device Address Bit 1
17 DDO Data Bus Bit 0 37 CS0- Chip select 0
18 DD15 Data Bus Bit 15 38 CS1- Chip select 1
19 GND Ground 39 DASP- Device active or slave
20 RESERVED Reserved 40 GND Ground
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uniz
nAgaUNI§YINeIU
HANNSNAFAUNWANNALRS File MP3 f Bit rate fing y
nsnagauniadinsia MPEG Layer3 lunisnagarldinmwasdiuariomiiu Analog
1159 Taeld Program Xing Audio Catalyst Tunisidhaia uazléuungtuunises Fite
MP3 ?i'lﬂ'ﬁwmmu'lugﬂuuu 16 Bit u'an'annﬁ‘lﬁﬁqmmmmum?ﬂuﬁmm:ﬂaﬁ Bit Rate 64

Bit / sec, 128 Bit/ sec, 320 Bit / sec uaxlouailu Waveform

nenAdalnanauduas Waveform

WA Forever In Love

suuuL File 16 Bit

Waveform 184 iwasdiuaiiu

" Oscilosgope-

7191 6.2 Waveform Bit Rate 64 Bit



Waveform Bit Rate 128 Bit
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- Oscilloscope

7171 6.3 Waveform Bit Rate 128 Bit

Waveform Bit Rate 320 Bit

Oscilloscope ==

3111 6.4 Waveform Bit Rate 320-Bit




NTNARAUNAABUEURS Waveform
iWRY Don’'t Look Back In Anger

suun File 16 Bit

Waveform 194 tWasFuaiil
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Waveform Bit Rate 64 Bit

~ Oscilloscope

317l 6.6 Waveform Bit Rate 64 Bit




Waveform Bit Rate 128 Bit
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31?1 6.7 Waveform Bit Rate 128 Bit

Waveform Bit Rate 320 Bit

- Qsciloscope

71l 6.8 Waveform Bit Rate 320 Bit
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FIEREIDLAADIATRIN LA

run

S dev_write A data_write A a3.a2 A al,a0 [ AT P l

A run WupdangaliFuFuvneu o Aumtereallsunsy a=(a3,a2,a1,a0) lae

a3 azilwsanmuaguuunnsinnu Gailenls 2 A1 Ae $1,$0

Read Control Interface Data

1) daAnde

S dev_write A data_write A S $3.x2 A x1,x0 A P

2) Sudeua
S dev_write A data_write A S dev_read
(ancillary word 0) A d3,dz2 Al d1,d0 ‘

.... repeat for n data values...

A d3.d2 A d1.do A l P

x2..x0 : combined count, offset value

d3..d0: 16-bit data values

Write Register

S Dev_write A data_write A $9,r1 A r0,d0 A

d4d3 | A | d2d1 | A | p

Wunndoudeyasuin 20 1in (d=d4,d3,d2,d1,d0) adFaaimas (r = r1,10)

Write DO Memory



S | dev_write A | data_write A $A80 | A | $0%0
A n3.n2 A n1,n0
A ad.a2 A atl,a0
A d3.d2 A d1,d0
A $050 | A | $0,04
...Repeat for n data values...
A | d3,d2 A | d1,d0
$0,$0 A |$0%4 A
Write D1 Memory
S dev_write A data_write A | $B.%0 A $0,$0
A n3.n2 A n1.n2
A a3.n2 A a1.a0
A d3,d2 A d1,do
A n3,n2 A n1,n2

..Repeat for n data values...

d3,d2 A d1,do

A $0.%0 | A $0.%4 A

n3...n0 number of word
agd...a0 start address in MASD Memory
d4...d0 data value

WuAdaluns@ouaiasluminaniiusn D1

Read Register



) dapnda

—_

S Dev_write A data_write A $d.r1 A 0,50 A P

2)  FueliFamed

S Dev_write A data_read A | S | A |dev_read

d3,d2 A d1,do A e A x,d4

r,r0:  registerr
d3....d0: data value inr

% don't care

unvseudioyadaiau 20 dn Reghiddanas (r1,0)

Read DO Memory

1) RLRGE

S dev_write A data_write A $E.$0 A $0,$0
A n3,n2 A n1,n0
A a3,a2 A al,a0

2) FUANIRINUULAINNST

S dev_write A data_read A S dev_read

A d3,d2 A d1,do A 30,50 A $0,04

Repeat for n data values....

A | d3d2 | A| d1.d0 | A | 3030 | A | $0,d4 | A

n3...n0 number of word

a3d...a0 start address in MASD Memory



d4...d0 data value

Wunsgudiayaiaglunicaaaiuga Do

Read D1 Memory

1) #4AKa
S dev_write A data_write | A $F.$0 A $0,%0
A n3,n2 A n1,n0
ad. a2 A al,a0
2) fUANRINWUILATILAN
S dev_write A data_read A S dev_read

A d3,d2 A d1,do A $0.$0 A $0,d4

Repeat for n data values.. ..

A [1d3,02 A d1,dO | A} $0.80 | A | $0.d4

n3...n0 number of word
a3...a0 start address in MASD Memory
d4...d0 data value

Wunvréudiayafiaghunieasania D1
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Introduction to ISO 9660

Appendix A: ISO 9660 Structures
Table 14. Primary Volume Descriptor

BytePosition | Field Name Content

1 Volume Descriptor Type 1

2t06 Standard Identifier CDO001

7 Volume Descriptor Version 1

8 Unused Field (00)17 byte

9to 40 System ldentifier a-characters allowed!8

41t0 72 Volume Identifier d-characters allowed!?

73 to 80 Unused Field (00) bytes

81 to 88 Volume Space Size Number of logical blocks in the Volume

89 to 120 Unused Field (00) bytes

121 to 124 Volume Set Size The assigned Volume Set size of the Volume

125 to 128 Volume Sequence Number The ordinal number of the volume in the Volume Set

129 to 132 Logical Block Size The size in bytes of a Logical Block

133 to 140 Path Table Size Length in bytes of the path table

141 to 144 Location of Type L Path Table Logical Block Number of first Block allocated to the Type L
Path Table, Type L meaning multiple byte numerical values are
recorded with least significant byte first. This value is also
recorded with least significant byte first.

145 to 148 Location of Optional Type L Path 1 0 if Optional Path Table was not recorded, otherwise, Logical

Table Block Number of first Block allocated to the Optional Type L
Path Table.

149 to 152 Location of Type M Path Table Logical Block Number of first Block allocated to the Type M
Path Table, Type M meaning multiple byte numerical values are
recorded with most significant byte first. This value is also
recorded with most significant byte first.

153 to 156 Location of Optional Type M Path | 0 if Optional Path Table was not recorded, otherwise, Logical

Table Block Number of first Block allocated to the Type M Path Table.

7 Numbers surrounded by parentheses () are hexadecimal numbers.
18 a_characters are A-Z,0-9, ,space, !,", %, &, (), 5t - L/ L5 <, = >,
see [SO-9660:1988, Annex A, Table 15
19d_characters are A-Z, 0-9, _
see [SO-9660:1988, Annex A, Table 14

May 22, 1995 Page I
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157 to 190 Directory record for Root Directory | This is the actual directory record for the top of the directory
structure. See the section on directory records for the format of
this data.

191 to 318 Volume Set Identifier Name of the multiple volume set of which this volume is a
member. d-characters allowed.

319 to 446 Publisher Identifier Ideatifies who provided the actual data contained in the files. a-
characters allowed.

447 to 574 Data Preparer ldentifier Identifies who performed the actual creation of the current
volume. a-characters allowed.

575 to 702 Application Identifier Identifies the specification of how the data in the files are
recorded. For example, this field might contain SGML if the
files were recorded according to the Standard Generalized Markup
Language

703 to 739 Copyright File ldentifier Identifies the file in the root directory that contains the
copyright notice for this volume. If there is no copyright file,
this field should contain all spaces (20) Level 1 interchange
restrictions apply.20

740 to 776 Abstract File 1dentifier Identifies the file in the root directory that contains the abstract
statement for this volume. If there is no copyright file, this
field should contain all spaces (20) Level 1 interchange
restrictions apply.

777 to 813 Bibliographic File Identifier Identifies the file in the root directory that contains
bibliographic records. 1SO-9660 does not specify the format of
these records. If there is no copyright file, this field should
contain all spaces (20) Level | interchange restrictions apply.

814 to 830 Volume Creation Date and Time Date and time at which the volume was created.

Represented by seven bytes:

1: Number of years since 1900

2: Month of the year from [ to 12

3: Day of the Month from 1to 31

4: Hour of the day from 0 to 23

5: Minute of the hour from 0 to 59

6: second of the minute from 0 to 59

7: Offset from Greenwich Mean Time in
number of 15 minute intervals from
-48(West) to +52(East)

831 to 847 Volume Modification Date and Time | Date and time at which the volume was last modified.
Represented the same as the Volume Creation Date and Time

848 to 864 Volume Expiration Date and Time | Date and Time at which the information in the volume may be
considered obsolete. Represented the same as the Volume
Creation Date and Time

865 to 881 Volume Effective Date and Time

Date and Time at which the information in the volume may be
used. Represented the same as the Volume Creation Date and
Time

20Fora description of the level 1 interchange restrictions, see page <?>

May 22, 1995
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882 File Structure Version 1
883 Reserved for future standardization | (00)
884 to 1395 Application Use This field is reserved for application use. Its content is not

specified by ISO-9660.

1396 to 2048

Reserved for future standardization

All bytes must be set to (00).

May 22, 1995
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Introduction to ISO 9660

Table 15. Directory Record

BP Field Name

Content

1 Length of directory Record
(LEN_DR)

Bytes

2 Extended Attribute Record Length

Bytes - this field refers to the Extended Attribute Record, which
provides additional information about a file to systems that
know how to use it. Since few systems use it, we will not
discuss it here. Refer to 1SO 9660:1988 for more information.

3to0 10 Location of Extent

This is the Logical Block Number of the first Logical Block
allocated to the file.

11to 18 Data Length

Length of the file section in bytes

19 to 25 Recording Date and Time

This is recorded in the same format as the Volume Creation Date
and Time

26 File Flags

One Byte, each bit of which is a Flag:

Bit

0  File is Hidden if this bit is 1

1 Entry is a Directory if this bit is 1

2 Entry is an Associated file is this bit is |

3 Information is structured according to
the extended attribute record if this
bitis 1

4 Owner, group and permissions are

specified in the extended attribute

record if this bit is 1

Reserved (0)

Reserved (0)

File has more than one directory record

if this bit is 1

~ N W

27 File Unit Size

This field is only valid if the file is recorded in interleave mode.
Otherwise this field is (00)

28 Interleave Gap Size

This field is only valid if the file is recorded in interleave mode.
Otherwise this field is (00)

29 to 32 Volume Sequence Number

The ordinal number of the volume in the Volume Set on which
the file described by the directory record is recorded.

33 Length of File Identifier (LEN_FI)

May 22, 1995
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34t0 (33 + File Identifier Interpretation depends on the setting of the directory bit in the
LEN_FI) File Flags

If set to ZERO, then

The field refers to a File Identifier, as described below

If set to ONE, then

The field refers to a Directory Identifier, as described below.
34+ LEN_FI Padding Field Present only if the length of the File Identifier is an even

number. If present, value is (00)
LEN_DR - System Use (LEN_SU) Reserved for system use. If necessary, so that the length of the
LEN_SU+1

directory record is an even number of bytes, a (00) byte may be
added to terminate this field.

May 22, 1995
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The Path Table Record contains the following fields:2!

Table 16. Path Table Record

BP Field Name Content
1 Length of Directory Identifier Length in Bytes
(LEN_DI)

2 Extended Attribute Record Length | 1f an Extended Attribute Record is recorded, this is the length in
Bytes. Otherwise, this is (00)

3t06 Location of Extent Logical Block Number of the first Logical Block allocated to the
Directory

7t08 Parent Directory Number The record number in the Path Table for the parent directory of
this directory

9to (8 + Directory Identifier This field is the same as in the Directory Record

LEN_DI)

(9 + LEN_DI) Padding Field Present only if LEN_DI is an odd number. (00)

211S0 9660:1988, pp. 22, section 9.4

May 22, 1995
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File System feuléann CD-ROM

Primary Volume Descriptor

ANN871143N CD-ROM

Field name

ATNRNNY

01 Volume Descriptor type Primary Volume Descriptor
4344303031 Standard Identifier CDO001
01 Volume Descriptor Version | 1
00 Unused Field
2020202020...20 System Identifier
564344433431303420..20 | Volume Identifier VCDC4104
00 Unused Field
35DC02000002DC35 Volume Space Size
00 Unused Field
01000001 Volume Set Size
01000001 Volume Sequence Number
00080800 Logical Block Size 2048
5C0000000000005C Path Table Size 92
12000000 Location of Type L Path
Table
00000000 Location of Optional Type L
Path Table
00000013 Location of Type M Path
Table
00000013 Location of Optional Type

M Path Table




3000140000000000001400
0800000000080064011D08
1837000200000100000101

Directory Record of Root

Directory

202020202020 ...20

Volume Set Identifier

202020202020 ...20

Publisher Set |dentifier

202020202020 ...20

Data Prepares Identifier

202020202020 ...20

Application Identifier

202020202020 ...20

Copyright File Identifier

202020202020 ...20

Abstract File |dentifier

202020202020 ...20

Bibliographic File Identifier

3230303330313235303535
3632343030

Volume Creation Data and

Time

2003/01/25/,06:24:00

3230303330313235303535
3632343030

Volume Modification Date

And Time

2003/01/25/,06:24:00

3030303030303030303030
3030303030

Volume Expiration Date and

Time

0000/00/00, 00:00:00

3030303030303030303030
3030303030

Volume Effective Data and

Time

0000/00/00, 00:00:00

01

File Structure Version

00000000...00

Reserved for future

Standardization

000000000...00

Application Use

000000000...00

Reserved for future

Standardization




Fin Directory Table fignunn1$a1n CD-ROM

Directory Table

AnaNuliann CD ROM

Field AIMUNNY
2A Length of Directory Record 42
00 Extended Attribute Record Length
2900000000000029 Location of Extent 00000029
0008000000000800 Data Length 2048
6406180E392A Recording Data and Time 2000/06/24,13:27:42
02 File Flags
00 File Unit Size
00 Interleave Gap Size
010000001 Volume Sequence Number
08 Length of File Identifier 8
30312D424F4ET7E31 File [dentifier 01-BON~1
- Padding Field
00 System Use
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