;7] #e3eWIL" n, 6bT7<22. 05. 2002 *coooo 1 A nethod for storing audi o- ogenienes
information with a nulti-level Table-of Contents (TOC) nechani smw th one

Mast er - TOC and Sub- ious audio formats, a device for use with
such nechani sm and mﬁm’"@mﬂmwor age nedi um cont ai ni ng such nechani sm The
invention relates to a ne S recited in the preanble of Caim 1.
Digital audi o storage oﬁooﬂﬂﬁ‘itary medi a such as disc or tape is at present

wi despread. I n case of actual sub-division of the audio into multiple
sub-itens, the providing of a Table-of Contents (TOC) allows to access the

i nformaji i i y-el t; | I£d t 5
| cast wparpodtef sofng AT eRR inRARGGn WA R el Rl CorKRRER TR ° &
bei ng amhschadizti withl oac Mas@t-TOC andSub-TOIOs foit vanidas siidie rmads, o dévcerfur sise such
as two-channel stereo, nultiple (5-6) c¢channel audio such as for use in
surrou nﬂ‘tgéw‘ﬁ‘dnea‘ﬁ‘ﬁmsﬁ’a%‘]id@rig{“aﬁfnﬁorﬁé%% Un eAnFRIRISE sueh mERRABISEY ovi der may

wi sh to conbine various different such formats on a single nmedium such as
an optical disc, and in consequence, a user would want to be able to access
vari ous audi o itens The mvé@idnasiateano a esshodwsraated ih thequemelaefCaimanongst
ot her t

in Lt is an object of the inventjon.tq allow.the audjo
managenBI LY HPRE G Sty uSR ARAIH OF HBC ial PiRsen U ead. by st of
navi gat Luarengdivigory & the Hadib 1R Bnuliple BhBLitBmS | RS RVIdEIIBE 2 TaRleldtx oritbntdd | |
not be necessary to change an 15 actual decoder” strategy. Now therefore,

accor di @@ C)nlloms tehcdesstha sfernationtin airelativaly ast ngnughaGercraly, 2 d@Gspeoifits ay t o
the characteri zi art of Caim.l. The inveniion also.relates. .to unitary
St or agceRE N B Sl e End WBbRi{ s oo T Ha Pt BRI Rt ek g
for i ntRchsigde mltipleStntardi2H aGdio TBhatNsuég tHo-dHaAfe] SferdoNfudtiysle (5-6pr mat s
could effectively be a dummy, but for reasons of standardizing, the 2 0O

mul ti | eshehnef@adigrspelihgseivn nse insutrpend sousd applingtiers, aflpessibly eticrantngedias
aspects_of.the jnventiaon.are recited in d ai ns. These d further
epoot P He o NS BBPHeRa B AR RARP A p CoReRne U8 el B

det ai | &icel disd, afd inédnBedueh&, @ s@ wanld hanthobeladkub acsthss partfuganéid items in a
enbodi nents, and in particular with reference to the appended Fi gures that
showd O Haghandasy mannery o record carri er, 22.05.2002 2 Figure 2 a

pl ayback device, 5 Figure 3 a recording device, Figure 4, a file systemfor
use with the invention; Figure 5 a first storage arrangenent for the

i nvention; Figure 6, Iraconegymanices imoagpe other thimgsni i arf ahjedt o€ therioeantion o allab| e

L speci fl e ud Masler 100 St ax, 10 ol e 2 Reckiles, 2 Ml € 1l 00
among the various items of only a single format, so that it will not be necessary to change an
15 actual decoder strategy. Now therefore, according to one of its aspects the invention is
characterized according to the characterizing part of Claim 1.

The invention also relates to a unitary storage medium produced by the
method, and to a reader or player arranged for interfacing with such storage medium. One or
more of the audio formats could effectively be a dummy, but for reasons of standardizing, the

20 multilevel TOC arrangement is then also adopted. Further advantageous aspects of the invention

are recited in dependent Claims.

These and further aspects and advantages of the invention will be discussed
25 more in detail hereinafter with reference to the disclosure of preferred embodiments, and in
particular with reference to the appended Figures that show:

Figures la, 1b a record carrier,
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Figure 1 a shows a disc-shaped record carrier 11 with track 19 ang @gemppal
hole 10. Track 19 is arranged in a spiral pattern of turns formng
substantially parallel tracks on 15 an information |ayer. The carrier may
be an optical disc with a recordable or a prerecorded information |ayer.
Exanpl es of a recordable disc are CD-R, CDO-RW and DVD- RAM whereas audi o
CDis a prerecorded disc. Prerecorded discs can be manufactured by first
recording a master disc and | ater presskng consuner discs. Track 19 on the
recordable record carrier is indicated by a.providing a pre-enbossed track
structure during manufacture of the blank record 2 0 carrier. The track may
be configured as a pregroove 14 to enable a read/wite head to follow the
track 19 during scanﬁ1gu@2§bmybanﬂcafembj on is recorded on the information

| ayer _by optically detect bIe along the track, e.g. pits and | ands.

Fi guré 1bis a crosglgéléec ?6‘??0 ge‘t% line b-b of a recordable record
carrier 11, V\/nerel n ¥ ;bs‘padrfggrs s‘f’é%H%ﬁ%E%ﬂﬁh@E{ @&1 recording |layer 16 and
protective | ayer 5 pregroove I npl'ement ed as an

i ndentation, an eI evEtgumﬁ adirsmomgmmgembanooﬂennwnden,l ating fromits

surroundi ngs. For veni e the audi o informatign on the record
carrier hag been subg}g\‘}f"ﬂ‘gd‘%eﬁ‘? ?rég&ngF@ﬁn&fgﬁg‘Fll’%V%%% a duration of a

few m nutes e.g. songablen specifibLdMalter "F@)@B’?ﬁh}? of a syrrphony Usual | y the
record carrier also contains access |nfor ron for 3 0 identifying the
iten80 such as in a dabledispedfigabMastef TCHnt@Aystax;TOC), or included in a
file systemlike IS 6Q for. CDS(]\/I h ccess information may i ncl ude
playing time and sta f%gg(fpg%gesf% lsgalc(}%-o §¥'§?ﬁ and al so further information
like a song title. The audio information is recorded in di gital

representation after anal og to d| ital (A/D) conversion. anples of A/D
conversion are PCM 1Bigyre 1ghows Céhapechqrdcag@r@Mz@dzacs 1R1and eervdd f r om

o4 5 x IER0 Frak 1o B #Reck hﬁ%@“ﬁﬁﬁb“@%ﬂ Fhpfts Brrling QRRLERT Rk ot o O
encodbnan médrhmadon Wiyeh The chdiee map bt ureptidul disc quithl d ﬁeyordebie or b gr@ﬂﬁbrde!dw

qual i ty. ecodi n ter allo g..a sinpler decoding circuit. Reference
i's made! 'W“PHP’%?%Y%%@‘&’F‘P 3 6B Eedwaaﬁ IR, CRrRY, and DY DARAEMe whesrsi on,

di gi tal 5246 &3 p?&gcer &ﬁ(ﬁgc PRer¥rd 1§cs ﬁB@Hranﬁfégfu‘Peﬂ%} f?rst Rodd ding on

the information layer. e conpresse 10 da romtherecord
carrier ma$texsd15>¢1ami lawems51ng1mnsambed1sc‘bOTMkdﬁmethe;reonrdahlbsecamd ca&hblylst he

ori gi nal cale wi,Jl be restored enreroducm hea [0, dn ion
contt n Bl B Eaviting adirsrboSd tadl SER S58nY e bgte Sbe PRk NeBRb o
carrper cai\ileraTﬁ@&Qéj( HAEPBAEGHHURIA dsRAGry@bYVd Dt 1ichhBIb @ reéﬁh@ntia{ead t&fo‘ll@Wth@Ved
fromthe record carrier at so-cal]ed transfer speed, i.e. the speed of

t r ansf ett#gknly dyaing swmg flhe infomratioadpregordgd o she infprmation tyepbieenisally The
record i ma]% A I ata density, which gives the

hi ghest&egé‘{t%b% orag %g}%%léél {Eysﬁ)ﬁd(ﬁm‘g' of area. In such systemthe

transfer speed is prEthrdlb)isaJcrés@ sedtion 2ot the éink breeia 2psdsblb edcorbenrtiére
medi um and the read/wite head. |f before the de-conpressor a buffer has

been pr buivdeein fansparent subsate 15 spica recording laysrokbpndameteetivedayer i The |

Fi Iy Ll eadin
: Fosarde %%?}”?é?ﬂ%ﬁé?‘“?ﬁg%“&%egéﬁmﬁ%ﬁ%’:.a%%#% oA e o Y BB plefird 00" "
means 2deviaimgrfoinaits sgroundongd. 2 0 carrier 11 and a read head 22 for scanning

the record carrier track. Posit.oni ans .effect 2 coar e r.adj al
posi tioning of read REAtFeBSmveREnces 1 AaRIDLERBHoLEA the TRESAERE DEAeeRy st em

with a gadividddaBtoSiimsS VhidusOaRSAL BrAioRAD AT nlifdks 8. g}ﬁggsﬁaﬁ hibaxah
optical elements and focused to spot 23 on an information |ayer track. The
read headvénenthefa syomphonyddsually deuseard camicualsocortains aeesnigfarhetibmbéurs of the

radi at.i gn .along the tical a t racki,ng. actuat or
o 2, BB R GOl A e BohiE Thusb R CHRRAND. b AERe AR hl L P
track. giient HRCISOY6EACLHEDIROVRYTHeQEBsE iffofRitioh Iﬁ@rm@mué ﬁmra@ IR Arfeidtart

el ement or may be arranged for changing the angle a reflecting el enent.

The r adaddrgssiforrearh demeandny)sa fugtheminrmatipe ke ayens ﬁltk detected by a known
detector in the readTHgglgd% gnegionqsr%gxrd-eguag %qtredfeoeql?at o QfeF Qr%ﬁc?é[ f 2
read signal and furth e Por Si g hal s nct ug BT ng error® and
f ocusi ndigalr(@rDyé@ivatstor Ekarhbkés bf Aﬂkbdﬁlgve&ﬂdl &eQ’O‘MGGSdur;ger aahplata044.1
respectively. The read signal is processed by a reading neans 27 to
retrieve the data, which reading neans are of a usual type for exanple
conprising a channel decoder and an error corrector. The retrieved data is
passed to a data selection neans 28, to select the conpressed audi o data
for pa55| ng on to buffer 29 22.05.2002 4 The selection is based on data

I o o




15 machi ne. The art of audio conpression and de-conpression i s knows.2oppdi o
may be conpressed after digitizing by analyzing the correlation in the
signal, and producing paranmeters for fragnents of a specified size. During

de-conpression the inverse process reconstructs the original signal. If the
original digitized signal is reconstructed exactly, the (de-)conpression is
2 0 | ossless, whereas | ossy (de)-conpression will not reproduce certain

details of the original signal which hogever are substantially undetectable
by the human ear or eye. Mst known systens for audio and video, such as
DCC or MPEG use | ossy conpression, whereas | ossless conpression is used
for storing conputer data. Exanples of audi o conpression and deconpression
can be kHwkdown fidd CD3udiachnd4 MESgnﬁaﬁéltarmodlﬂaanatbmgh @eedaimplihg raté bg. 64

| ossl ess comi)ressron fromD2 is suitable 2 5 for_ high quality audio

Accor @i 1S celledhitsirparg, nTl?edﬁ“erdE%thO%@PEé?m%ﬁ hraélml@aenara@n&m&wgewltb@ choice

t t
oans. oEeaThiplGuiiRededa, &RIIbE ot olind AOTITB IfdRvind pSinitleBGliE" | O
added duir¢uity Refeeanrced nmade\/ilhehlslrdmpeaam tloalmams D5 26d D infrarvsfimiedt Dt econverpionduce
an item,of io. fromth recor arrie osi ti.onin ns 25 re30
Sont 1 o BB Discbigtest file Rl Shaip alf R SR0oraiBE op o b mation, B
cont ai n'THQcérﬁﬁre?s%auﬂib@laﬁat@Féaﬁ%nﬁﬁférré&?d tatiet A¥uch 1§ Z%Eew thht 4tRgn be

retrieved fromthe TOC via the data sel ecti on neans . Al'ternatively the
cont ént éewmmmlori@momlaﬂe theecriginal tipneserdewalhbe wistorestiwhen rgprodueing theraadiat he

disc is.inserted in tu For rodu t he |te the drive ans
o o5, SutaTEos CopiniofiSy T ARRE e Gormmspied SR SUE D iV oyt pcofd carfier

appr opr h ghéd'deped¥éntvs 86 Wanying! thir8. TIRS datLHd rbttieved frth Bk FeBtidCRtric® AbsséAQlegd

w th the ‘audio. The radial position of the itemcan be calculated as 5
based otramsier speesh i-£rthe spbgd o transberviag datatbiytes frosothg reeard rarrietiorasdergompressor.

par anet i i t. ..are . r m- to
he pl ay Baseofid SRl £ R0 Bebial #0010 Bh BNEL HeRARE ARLnitT

r at e 16abapaeitylpsriunttbffareanin sueh bysteanatie teumdfel kgced adiprapomionaltto chie relbivlinsdrde
conti nuous reproduction wthout buffer underf I ow or_ overflowt e t ransfer

speed i §eed hptvean ths meumesd deaseed &ﬁlt%b‘%?é‘dlf&ﬁ fore, thergecomypeaser abuffer has ¢ o
the bit gl ?é d@cf ta%aﬂt‘?éiﬁf@?"s i 9fe Sig %%bhg@r. appar at us rray conprise
a referenc requency sour ce or con ing the deconpressor and the
rotation rate may be F@lrer?nh@imphlyemck appar&ﬂueacwfchngtm&eﬁanhanﬁy readihg e
speed profi Al ternativel |t|o e rotation

200 st SEF e 05 S AT intaere el R g s dre meay 2 | (B 160 e
r ot abigORarkiet £1 M rehd Bedd IS R séaPiniiRlike #06A RRY%r kL. FRitRURLaNGSs fediiogur e 3
shows a recording device according to the invention for witing information
on a (reJaskd tadisl positiapingiolrgad head 221 Thexead hgadcampriseng kopien apﬁl@gsysm Nvith
represep he | nf ryler JRLKS
oy Do PRl R attin bers 3 i Qe R ol sl Tp B

ref | ect tospoe 2B bh b irfotmadiohfllgfes trh¢lomhe h@idl‘hesdll furci¢n Gorfpses b)focnemgradtuaa)r iféx
materials such as dye, alloy or phase change, or,in the formof areas with

a di r ecoyieshgfosps ﬁ%@lﬁé@dl&t&m ralemg the ogtied gfrar@mf rhrebqams@riraémrhmsgﬂgtmn
recond gy Jh{% G0 o‘PB}IBdt 3@ IE cﬁllec c}(x\{bﬁ{ 9%&9 T8k tﬂa@lﬁlﬁé mation
for recor on opfical drsks an usabl e orrrattrng

correct aa:tgatamha;z banpede coild rfangnmang anepticak alexmnt @. Igay ther mmgéréfdﬁ@ha@ﬂgautm

Mar ks may be for rou spot. 23 gener at n the record er Vi a
a beam 16Pf %r%g?r%a e?tr The e&ra&ppéﬁia ectre Py tﬁvlr??lmﬁtlan ERS 3&?63&?@ Yfhe
recordi Rﬂo»@ﬁ&ét‘é&oﬁﬁﬂﬂé fe%&%eéd 3 e alp aS%aﬁﬂ&BHé tégen’erée 9?&‘3@1@1%%&& th

reference to Figure 2, 1.e. a co ro u It 20, drivé neans
posi t i ofirtlgr detectsr signaldbincludingratsacking estor and facesmrg ietrer $igmeds fw theAtmtkmg and

i nfor ion is presented on t f co i on neans 35,

bl acdd Torcaing prGRe Mot ly: TRl Bleadlis RETELER Bh SRl HUBRATR 220 FOREHS
D2, D3 mcha%whmeremﬁg aRRhs at}b Tof @helar%e&“&ses@ﬁlp%w rgmgtmaﬁﬂérme&od& atde
conpression neans 35 i S passed f'er 36. Fronrbuffer 36 the data is
passed BoedeteorgcEr cﬁﬁb‘ﬁﬁ@wetbdratmagse@m Rolatazsglechion mears 8ty féféﬁcathﬁnd
further control e total da amis passed to witing means 38
for rec§?d ressed\ﬂlglto da}t‘leadp%s@m%onq ﬁfuffg dtao the witing neans 38, which
conprise for exanple a formatter, an error encoder and a channel encoder.
22.05. 2002 6 The data presented to the input of witing neans 38 is

di stributed over |ogical and physical sectors according to formatting and
encodi ng rules and converted into a wite signal for the wite head 39.
Unit 20 is arranged for \controlling buffer 36, data conbination neans 37
and wwrtrng 5 means 38 vra control Irnes 26 and for perfornrng the
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that are located in SubD rectory SCD AUDI O As shown in Figure 42208002
hi erarchy is based on 15 ROOT file 50 that points to various subaltern
files 52, 54, 56, 66 as shown. The structure of MASTER TOC 52 will be

di scussed hereinafter. Furthernore, there is a 2C AUDIOfile 54. This
points to TOC 2C AREA. TOC 58 and in parallel therewith to the various
stereo tracks TRACKn. 2CH 60. Furthernore, there is MC AUDIO file 56. This
points to TOC MC AREA. TOC 62 and_in paréallel therewith to the variaqus
stereo Thasalestiorishasedenraa typs indigagorsalsqdespsdestonsthe ggoprd ¢ardenagmRRAGISC has
been provj ' I I Lid QR | g lglgg%;

Li kewi sgl %gﬂ?degbé—%%ﬂéﬁgoﬁ ga %r?iﬁﬂ?%hcéng)g%gﬁ ern q%ﬁfeﬁ%\s/%é&b%égﬁﬁ <E)rc g‘\?} ed in
two coplkss 2gnaAREATLILsigal niey adsucbd\dnitpiitiedto 2n TAEMAaPde-canpressor Vad-yompiessse t wo

copi es pqsi ti oned before and behind, respectively, the associate
audi o5 A degofes the epmpresied Abdiordpia BBrD s he Dae R in IR S AP Bl |
file ea ) Q?%r /I . t i file
inforna??eocrilg(%rﬁ 1 aéls (l:)?gltﬂgg%% %g%ﬁ&/ﬁoﬁé\sﬁ%ﬁr 36 ca??%/oe]?e?éﬁvﬁg{) y, a picture
file 66Ahematiesdy, the bnffatanhyt egtositimpedbefore the data selections mdans. The daffer2d may as

has bee rovided for the audio. Figure §5.sho a . fjrst storage arr enent
for useDuPAHIARE 17 oA ROUSHE K DG, P ipcoRy A PRREIE B GROmRERSRa DR
si ngl e g&kKieAHurthérdidfe hd PABtoNENiINSY ¥ Bl in@ddritrol BEmMaldd @b AWsBDoriftdie are

evident. Item 120 is a Lead-in area that is used for nutually synchronizing
t he A@aliest cemputeheotghdwinrthatofia ednsrohlingsf such 29a gwstennbYs i coneaetefio drive

represents the Fi.l.e.Systemdihat has been-di sgl.osed with ref.grence t.0. Figure
2P 1 Contied 2 pay G R SooRe RS 256nd SaR ke AedS ol R Rs Bandar o
pr ocedugles tom TR 2P téd Bigfet BlIgHs @M ¢eitoli TE s Sids fiRoAttd] il 2yl e6mprist

Mul ti-channel Audio Item 128, and if necessary also to Extra Data |tem 130.
The | engf 1r¢Y1 Yy Sy S ) > Welr

he | engarirobeirguiEynsuchiase@iraRIOCESEOTs f RFEZTE MEMPry prcheqnlioh 2aiss. forrnesigsming

di fferept N t . ent. s Stereo
AU o 1 B SRRRHSS oBribft GIOR Oy TRN 8 b Bkl A3 ob RN EAF Bk

st andar ghaéliidle.by i tsel f does not constitute part of the invention. Item 128
represents Multi Channel Audig Information, that may be defi ned,according

to a conventional stgﬁﬂé’ft@féﬁ‘ﬂiolﬁ?mp’feéﬁf’?%%C%Preﬁ%‘?f‘slsikf‘ﬁ‘f"@ Pudip may hepe

i nventi L i [ v, and
cont ai noTPR AT aR digitll dy el et AT IR el A BBl fhlahe
def i ni t foovdsgokntsiod awpediedssizd Rniak sie-cohgpressidh thenmyerse prb§essredonstountiettie or

| ossl ess_.coded. Al . kinds of. audio. may. be | t]plex it uppl enent.ary
ot s sotone Smhdt i hetabetizty Seltis e Bile RS, Mo e R ERERAR! Y on
t hat cgBlesf8ssd®hbREMokdy (BeCIMYSBIsiIHIL 1§t dpSdde ABEaiR Yetall§ Bf the @ggﬁlam%mﬂ orm
part of the invention. Item 132 represents a Lead-Qut Information. The

| atter Whishhosveyerage pybsiratiall undstecthble bithe umen egpueye.iMag knowa systgm{piber
of | ead: Kk o] a T | f .

i 11 retid g B, s o B R P OO ot bR R o SRE el ot
be accessddorstariidéorhputer day:s ExaAmpkes ofiblicl ospiession amd dsedmpesssivh aart befola
structure laid down in item 124, and npre particular, via a_two-_or

muf ti - | BVRE, BpendDf hereinater, iof yinich 19 Pariswar thedeesinse camprestien BPmdng Enwifeblf or
use wit B tha Inyention, 2 5 pertaining to a two-1evel TOC structure. Al ong
t he gr ?)zr(?%aﬁl&g;{%dd?ﬂe followng itens are evident, next to itens that
have al ready been shdwnoidingrtioghs mventamedataselyctionensmss aef @rapgedtoraireveal s.

F | it it 120 d 13 .b d. M T. 134 i
e o unFEPBY e RSB AP OB LRI OG: ke e R L L 24 4 AR edpagef 10
t he Leagi‘sbﬁd%??tuﬁ'ingqﬂteﬁ tHHe WBe&é&deﬂ&ﬂ{ﬂe@&dfr@. WRnePQAaEMit 26 ke 3 0

Mast er - TOC neasures only one standard-size sector and primarily contains
poi nt er sommandesl toaeprodisce BntiteMOTsaudio fpreahen@aerd carrjsr the pesidoning gansods arhe

Mast er - TOC a header with Si,gnature.that .identifies.t ter-TCC,

suc h%gs C‘Eﬁ}roqéiébp‘ﬂ?é%‘frb eﬁ%m‘g%eﬁﬂgpﬁléerl?o%f’%@e gra &méal%lggﬁq @laihz“h%r eci se
synt ax  grtidydYRST FoR tHfPitem Wl th¥béretided BRANhE MW viathe i areeltaion heumput er
notation, together with the associ ated | engths and fornmats. 22.05. 2002 8

Mast er I8QlBirgatively e icentants f thet KOG mpdyrhy reaseenly pyderipdistrsed st memyprcvherhe
val ue of, 5,.Master .T i it ur : ! $43 $44 $4D $54
$4F $43¥}Te (E?CI(%\}\? Sgretea%nbtﬁ%%}%& égiwgei’“?@é’m?ﬁ@%e é@‘%ﬁggﬁfsn t he sane

manner. In particular:




2CH TOC-1 Address is a 5 byte integer containing the |ogical sectxgrosmooRer
(LSN) of the 10 first sector of Area TOC-1 in the 2 Channel Stereo Area. |If
t he 2-Channel Stereo Area is not present, the value of 2CH TOC 1 Address
must be zero. 2CH TOC 2 Address is a 4 byte integer containing the LSN of
the first sector of Area TOC-2 in the 2 Channel Stereo Area. if the

2- Channel Stereo Area is not present, the value of 2CH TOC 2 Address nust
be zero. 15 MC TOC 1 Address is a 4 byté integer containing the LSN of the
first sector of Area TOC-1 in the Miulti Channel Stereo Area. If the Milti

Channel | t zero. 2

o e T BERahPolel o REERIR rechtalr dPalborkbprki rclarh YEIOERY, (TP Nt O

sect or frbmAimimg Tidieations stored vidth the aGliianhb¢ raBiad pesitidu efithe ittmt daa belchicilattdasnel
ue of  MC TQC 2.Address nust b f.or mat

Area i.s, no resent, The
O C o Sobipa gh e etting difresto bitayse the rae i ¢oarids Censiy pogro e fibe Grgk BLgh and” 5
The Hybpj; mnktmtpr%téﬁﬁnéd%ﬁ%o% t@tﬁé'yﬂ?ﬁ}}bgclaie?ﬁce Iﬁﬁlllﬁ)ﬁ@in thtan gt be set

to zero on a not Hybrid Disc. List of related docunents 1 ) Research
Di scl ostubsequantiy thea®tation rite gars be d@daed frvay theditzatd agd (hbzr;dlmsmumw 01156 (PHN

16.452) 1 bit ADC and. | ossl.ess conpressi.on. of audi 22..05 2002 9 (D3)
PCT/ 1 B97/ 01303 ( PHN 18 PIREYC EOMAP rEBWSP‘(‘reiéoélo‘?’?‘l ﬁu%a unds %@V@?f"(:m
13. 241 jheAriglifer §REVISRUDRA té ﬂl%)re% ﬁUtE)'ntsﬁJ:edCtﬁQhéTBVA 06nviettef, €. foQhe bitrate
anal og-to-digital conversion of fi audio signals', 10 by J.J. van der

Kam LA ﬂﬁﬁﬁrldepcgnprgsﬂwn Tghis eng therpppagtus mag@qmpqsgg@efeppce frequegcy ch r:qr
2;%92; t gcgngrorlh ?(d? fr%rsoaipgetflg {otgtfldnv %telrp_ ube|§r ?{nsdepgﬁd %&bt rlef

el
ans. rCUI s an
Syst ermfreéy(ﬁincﬁind the spékd profile. Alternatively or additionally the rotation rate may be adjusted

using the average filling level of buffer 29, e.g. decreasing the rotation rate when the buffer is

':Q.

more than 50% full on average.

15 Figure 3 shows a recording device according to the invention for writing
information on a (re)writable record carrier 11. During a writing operation, marks representing
the information are formed on the record carrier. The marks may be in any optically readable
form, e.g. in the form of areas whose reflection coefficient differs from their surroundings, by
recording in materials such as dye, alloy or phase change, or in the form of areas with a direction

20 of magnetization different from their surroundings when recording in magneto-optical material.
Writing and reading of information for recording on optical disks and usable rules for formatting,
error correcting and channel coding, are well-known, e.g. from the CD system. Marks may be
formed through a spot 23 generated on the recording layer via a beam 24 of electromagnetic
radiation, usually from a laser diode. The recording device comprises similar basic elements as

25 described with reference to Figure 2, i.e. a control unit 20, drive means 21 and positioning means
25, but it has a distinctive write head 39. Audio information is presented on the input of
compression means 35, which may be placed in a separate housing. Suitable compression has
been described in D2, D3 and D4. The variable bitrate compressed audio on the output of the
compression means 35 is passed to buffer 36. From buffer 36 the data is passed to data

30 combination means 37 for adding stuffing data and further control data. The total data stream is
passed to writing means 38 for recording. Write head 39 is coupled to the writing means 38,

which comprise for example a formatter, an error encoder and a channel encoder.
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be present at all and the relevant sector spaces should be kept empty.
If a file system is present however, all audio will be stored in Audio Files,
that are located in SubDirectory SCD_AUDIQ. As shown in Figure 4, the hierarchy is based on
15 ROOT file 50 that points to various subaltern files 52, 54, 56, 66 as shown. The structure of
MASTER.TOC 52 will be discussed hereinafter. Furthermore, there is a 2C_AUDIO file 54.
This points to TOC 2C_AREA.TOC 58 and in parallel therewith to the various stereo tracks
TRACKnN.2CH 60. Furthermore, there is MC_AUDIO file 56. This points to TOC
MC_AREA.TOC 62 and in parallel therewith to the various stereo tracks TRACKn.MCH 64.
20 For reasons of safety, the MASTER.TOC has been provided in three contiguously positioned
copies MASTER1..3. TOCS2. Likewise for reasons of safety, the subaltern TOCs have been
provided in two copies 2C_AREA1,2.TOC 58 and MC_AREA1,2.TOC.62, respectively. These
two copies are positioned before and behind, respectively, the associated audio. As a further
feature, the audio formats have an additional overall file each, 2C_TAREA.2CH 59 and
25 MC_TAREA.MCH that contain the file information of all associated track files, respectively.
Finally, a picture file 66 has been provided that may be related to a similar organization as has
been provided for the audio.
Figure 5 shows a first storage arrangement for use with the invention, which
by way of example has been mapped on a single serial track. Along the horizontal axis the
30 following items are evident. Item 120 is a Lead-in area that is used for mutually synchronizing

the reader and the driving of the medium.
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10 defined according to a conventional standard and by itself does not constitute part of the

invention. Item 128 represents Multi Channel Audio Information, that may be defined
according to a conventional standard and by itself does not constitute part of the invention.
Generally, the two audio areas may have the same structure and contain the same kinds of
information, apart from the distinguishing definitions of the various channels. The audio may be

15 plain coded or lossless coded. All kinds of audio may be multiplexed with supplementary data
such as Compact Disc Text.

Item 130 represents Extra Data Information that may be defined in a
conventional standard and by itself does not form part of the invention. Item 132 represents a
Lead-Out Information. The latter item is used in particular during search operations. The

20 number of lead-out tracks may be large enough to cover a ring of some 0.5 to 1 millimeter wide.
According to the above, the stored information may either be accessed via the file system as laid
down in item 122, or via the TOC structure laid down in item 124, and more particular, via a
two- or multi-level TOC structure.

Figure 6 shows a second storage arrangement for use with the invention,

25 pertaining to a two-level TOC structure. Along the horizontal axis the following items are
evident, next to items that have already been shown in Figure 5 and carry the same reference
numerals. For clarity, items 120 and 132 have been suppressed.

Master TOC 134 begins at a uniformly standardized offset position with
respect to the start of the Lead-in area at byte number 510. According to the embodiment, the

30 Master-TOC measures only one standard-size sector and primarily contains pointers to the
various Sub-TOCs or Area-TOCs. A preferred syntax of the Master-TOC has a header with a
Signature that identifies the Master-TOC, such as by "SACD Master TOC ". Further, Tables 1
and 2 specify the precise syntax of the MASTER_TOC. The syntax has been given in elementary

computer notation, together with the associated lengths and formats.
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Master_ TOC_Signature is an 8 byte string identifying the Master TOC. The value of
5 Master_TOC_Signature must be "SACDMTOC" ($53 $41 $43 $44 $4D $54 $4F $43).

Likewise Table 3 specifies the disc info syntax in the same manner. In

particular:
2CH_TOC_1_Address is a 5 byte integer containing the logical sector number (LSN) of the

10 first sector of Area TOC-1 in the 2 Channel Stereo Area. If the 2-Channel Stereo Area is not
present, the value of 2CH_TOC 1 Address must be zero.
2CH-TOC_2_Address is a 4 byte integer containing the LSN of the first sector of Area TOC-2 in
the 2 Channel Stereo Area. if the 2-Channel Stereo Area is not present, the value of
2CH_TOC_2 Address must be zero.

15
MC_TOC_1_Address is a 4 byte integer containing the LSN of the first sector of Area TOC-1 in
the Multi Channel Stereo Area. If the Multi Channel Area is not present, the value of
MC _TOC_1_Address must be zero.

20 MC_TOC_2_Address is a 4 byte integer containing the LSN of the first sector of Area TOC-2 in
the Multi Channel Stereo Area. If the Multi Channel Area is not present, the value of
MC_TOC_2_Address must be zero.

The format of Disc_Flags must be as follows: a hybrid bit and seven reserved bits.

25
The Hybr bit must be set to one on a Hybrid Disc. The Hybr bit must be set to zero on a not-
Hybrid Disc.

List of related documents

30 (D1) Research Disclosure number 36411.
August 1994, page 412-413
(D2) PCT/IB97/01156 (PHN 16.452)

1 bit ADC and lossless compression of audio



101! 3$10%& () - 22.05.2002
y109%& ()-! 9%40%& ()-1!" 9%40%& ()-1S10%& ()-&33109%& ()-x-./00b22}[ <M1

10i i 3f &&109%&' () - m 3f &&10%e& ()-8 9%40%& ()-1!3 %40% [ & ()-13$10%& () -

1 3$10% [ & ()- 214B5C5D5E5P5q6r P1 100 i 3f &&10% QA0%&' () - &Y310%& ()- 10i |
10ii 10ii!'r3.mA0% i & ()- !3.mAa0% i & ()- q6| 778-9{98: z[ 9P1

10i 1 3LYA0%&' ()-  10%& ()-!3 %0%[& ()-!3 YA0%F& ()- 109%& ()-!

QA0%& ()-8:2;; A= >np>WX6P1 10! 3339%4.0%Re& ()-33 210%& ()-!| 3&Y%0%e& () -
| 3&YUM0% [ & () - !3LYA0%& ()- !3L%0% & ()- >U?V?WPX?c?e??@AuSl !

% 0%>x>&' ()- | 9%40% (t(& ()- 3s10% & ()- %W310% & ()- 10ee 10ee

10ee! v333%4.0%e& () - 3HAACCCDE}[9uS1 !!q ! %0 (x(& ()-! '9%40%[|[& ()-

(D3) PCT/IB97/01303 (PHN 16.405)
5 Audio compressor
(D4) EP-A 402,973 (PHN 13.241)

Audio compression
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10 by J.J. van der Kam in Philips Techn. Rev. 42, no. 6/7, April 1986, pp. 230-8
(D6) 'A higher order topology for interpolative modulators for oversampling A/D

converters', by Kirk C.H. Chao et al in IEEE Trans. on Circuits and Systems, Vol 37, no. 3,
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1. A method for storing audio-centered information on a unitary storage
medium while using a Table-of-Contents (TOC) mechanism for therein specifying an actual
configuration of various audio items on said medium,
being characterized by assigning one or more Sub-TOCs to each of a plurality of
5 differently standardized audio formats, and furthermore providing a single Master-TOC for

specifically pointing to each of said Sub-TOCs.

2. A method as claimed in Claim 1, wherein the number of sub-TOCs is exactly
2.

10
3. A method as claimed in Claim 1, and furthermore providing said Master-

TOC at a standard offset location with respect to an initial location of said medium.

4. A method as claimed in Claim 1, wherein said audio formats comprise at

15 least a Stereo format and at least one Multi-Channel audio format.

5. A method as claimed in Claim 1, and furthermore providing at least one

Extra Data format area.

20 6. A method as claimed in Claim 1, and furthermore providing at least one of

said TOC and sub-TOCs in at least two copies for reason of safety.

7. A unitary medium produced by practising a method as claimed in Claim 1.
25 8. A medium as claimed in Claim 7 and executed as an optically readable disc.
9. A reader device for interfacing to a medium as claimed in Claim 6.

30
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