;| }~e3eDrDn6Tr &' TI TLE OF THE | NVENTI ON REPRODUCI NG METHOD, REPRODUCI NG
APPARATUS, AND DATA ACCESSI NG METHOD BACKGROUND OF THE | NVENTI ON Fi el d of
the Invention The present invention relates generally to a reproducing

nmet hod, apparatus, and data accessing apparatus for functi zﬂmmu“mmlﬁmmmh ng
a magnet o-optical disc usable by a conventional mni-disc t he
expansi on being made in such a manner as to mai ntain conpati bi kidgsW th the
conventional MD system Discussion of the Background The so-call ed

M ni-disc (MD), a 64 nmacross _ magneto-optical disc housed in a
cartridge, has gained w despread acceptance today as a storage nediumto
and f ram which digital audi @1daiEa o CHEQNVENITBON repr oduce The MD system
adopts ATRAC (Adaptive TRansforrrl Acoustic Coding) as its audi o data

conpr essi on et hodrePHOBECINGO! MEFHODD! REPRODULANAY Avtiinrtas 2 bawwhat i's
called MDCT (Modified Discrete Cosine Transfornm. The audi o data has been

acquired t phpgRoRcrERceee! MEtigeed time 1 . _. wi ndow. Typically, nusic
data are conpressed by ATRAC to one- fifth to one-tenth the original size.
The MD systemutilizes a convolution code called ACI RC (Advanced Cross

I nterl eave Reed- Sol onon Code) as its error correction systemand EFM

(Ei ght-to-Fourteen Mdul atgg@ gg%@ OMHE%N%{;&?BW' que. ACCRCis a
convol ution code that pro n Cl and C2 sequences
(in vertical, gd bl dll‘%CtIOI’lS) The nethod is used to carry out a
power f ul e%ﬁgleﬁi%l@%—i&—;%ee&s on sequentl al data such as audi o dat a.
One disadvantage Qf ACIRC is that equ i es @ | i nki s ctor arr angenent
for data update p %o@ﬁﬁse?@ REVah 10h°Pe15885% gendta

reproducing method, apparatus, and data accessing

apparatus for functionally expanding a magneto-optical
disc usable by a conventional mini-disc (MD) system, the
expansion being made in such a manner as to maintain

compatibility with the conventional MD system.

Discussion of the Background

The so-called Mini-disc (MD), a 64 mm-across
magneto-optical disc housed in a cartridge, has gained
widespread acceptance today as a storage medium to and
from which digital audio data are recorded and reproduc:-!

The MD—system adopts ATRAC (Adaptive TRansform
Acoustic Coding) as its audio data compression method.
ATRAC involves compression-coding audio data by what is
called MDCT (Modified Discrete Cosine Transform). The

audio data has been acquired through a predetermined time
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EFM are basically the sane as those enployed in a conventional conpact disc
(CD) system For nusic data nmanagenent, the MD system uses U TOC (User TOC
[ Tabl e of Contents). Specifically, a U-TOC area is furnished on an inner
side of a recordable area of the disc. For the current MD system U TOC
constitutes the track (audio track/data track) title sequence and
managenent information that is updated to keep up with the recording or

del etion of such tracks. Under the U TOC schene, each track (i.e., parts
consti t utwimgdeach Tymickdl iy, narsmigeddtn tererscatpséaséed pogi ATRRNG ead
position, and node settings. 2 The disc for the MD systemis small,

i nexpensi yge - pnde B E6r6ngopdnchathet 8rigihas whea.used by the systemto :
record or reproduce audi o data. These advant ages have enabl ed the MD system
to gain wdespreatt My kffsaas QiaANGR s A5 dAGRINLZESh Woddec T Esgnt
inventors, MD systens have not fully achieved their potential in the market

as they aiermol (£QURALLE! 8rdbs M PeRs] 8hvPURBOSESEPBRYECESdeFUSE as personal
conput ers. Moreover, convention MD systens use different file nmanagenent

schertes a0 136, Fi L6 ALLOCALT AP Tah! &nd FATI- bRSSAL T LLerSYSLERR Used i

personal conputers. nore deneral use of personal conputers and . PC__

based netﬁg%tgig@iogpr§s a{'éjs RSy j.c9nd L h.ﬁ%%ugl Stlid‘ elds oyer PC- based

net wor ks. ay, 1t’1s comon practirce for user or a personal conput er

to use it as audi o s(g_rv r fromvxhéé:h oﬁﬂownl oad favori:te nusi c filefs to
a port abl UL AR o n@’%’bp%%‘fh ¥ T RLsFEIPEPFBEEEEFOR™ 28 recogni zed

by the present inventors, because the, copventional MD systemis pot fully-
conpat i bl e iR %r%?ﬁl‘é?n%?ﬁrpﬁ}rér‘é?r%l% @s?gfézﬂ‘ﬂ?s‘%ﬁgﬁéﬁpﬁ t hat woul d

adopt a general - purpose managenent system such as_a FAT (File Allocation
Tabl e) syStemetkrd nkinttedd-e FaEY 1} t§. powerful error

correction process on sequential data such as audio data.
One disadvantage of ACIRC is that it requires a linking
sector arrangement for data update purposes. ACIRC and
EFM are basically the same as those employed in a
conventional compact disc (CD) system.

For music data management, the MD system uses U-TOC
(User TOC [Table of Contents]). Specifically, a U-TOC
area is furnished on an inner side of a recordable area
of the disc. For the current MD system, U-TOC constitutes
the track (audio track/data track) title sequence and
management information that is updated to keep up with
the recording or deletion of such tracks. Under the U-TOC
scheme, each track (i.e., parts constituting each track)
is managed in terms of start position, end position, and

mode settings.



3 As explained in Wiite, R, "How Conputers Work, M|l enniumEdition" Que
Corporation, pages 146 and 1S8 for exanple, 1999, the entire contents of
whi ch being i ncorporated herein by reference, the FAT is created by the
di sk drive on a particular disk sector, such as sector 0. The term "FAT"
(or "FAT Systent) is used generically herein to describe various PC-based
file systens, and is intended to cover the specific FAT-based file systens
used in DOS, VFAT (virtual FAT) used in Wndows 9S/98, FAT 32 used in
W ndows 98/ ME/ 2000Thasduet| fas NEESMDNFybtkm dpsseallsoneekpessiew,
Technol ogy File Systen) which is the file systemused by Wndows NT
operating swysidemf ferrsoplocan aHayaat efindows 200 aprdting sy styetent or
storing and retrieving files on read/wite disks. NTFS is the Wndows NT
equi val ent @b treetEndenwsePrrddudce aludieatdaya t altheseFAdyaandgbBen@®E2 Hi gh
Performance File System (HPFS). Meanwhil e, a higher degree of conpatibility
Wi th personah&QRRULRELS MIP &Y% tielt teAeRd il nildfprédrl ifaideted copyi ng of
copyrighted works,which in-furn requires better techniques to protect
agai nst unagkggbkégﬁecopying of audi o works. One technol ogi cal way of

ght

rei nforcing copyri laws involves encrypting the audi o works when

recorded. It is al J a LC.Ll [.st

recorded on the dié% g%é%éﬁgaég %%ngﬁﬁo?%é%%ﬁﬁ(ggg§ﬁ%%%%érﬂ?hgggg§aﬁresent.
The current NDeSYSIeRSGS Apditadnihil;a 308 GR3CIL 8. ARQUL 160 M
whi ch, as recogni zed Hy he present 1 nvéntors, 1s not always sufficient for
the user's g@guirenent fog da%§ i%oa%gﬁ. Et E%_thus desir%%‘L@%t t he
storage cap |¥ya5F Rohe & PHPEE 1B Sh 885 ed |Ié’ﬁ%ﬁ§FﬁFn§ P tS
backwar ds- conpati ble with the current MD system SUMWARY OF THE | NVENTI ON It
i s therefor Y8R 86j BELSGR hEOHPB§§ﬁF'inV%ﬁ??XﬁrtoCBVE?Eﬁhﬁnt%B above and
other deficiencies of the related art and to provide a reproducing nethod,
repr oduci ngS¥pb8rat yse difEeseatndidst RGALISAG e S6IEMSS &PBEr &08s for
efficiently managi ng audi o data throu?h the integration of the FAT system
on MD nedi aFiArt AlAacrtépy, Tebher (KAl abreefatld lise svssgmgs uger ipn | i ght of
the teachings of the present disclosure. Wiile a "sumary" of selected
aspects of PRzsppaéntpPwpusessprovi ded bel ow, this sunmmary is not intended
to be an exhaustive listing of all novel attributes and conbi nation of
attributes of the Prsemre nyemeiah. upprof spehsgnslinremyuterended PO- be
construed i ndependent of the other aspects of the present 5 di scl osure.

| n carryi ngbasedt hetworknnhgonmand aodomdirergaudionda&spect thereof, there is
provi ded a data accessing nmethod that includes the steps of obtaining a
track inforaastenbaskdyoabeubcabpsedehecwonkd .t r aekay | oht aipl @ymmser tabl e
having a plurality of track information entries, the track information

entry pointppgct@ca Ebackhdeaseipber ai fersonal computer to use it as
an audio server from which to download favorite music
files to a portable data reproducing apparatus for music
reproduction. As recognized by the present inventors,
because the conventional MD system is not fully
compatible with personal computers, a new MD system is
desirable that would adopt a general-purpose management
system, such as a FAT (File Allocation Table) system, to

enhance PC-compatibility.



a track information table; obtaining the track descriptor fromthe track
information table, the track descriptor including a decryption key
corresponding to the predeterm ned track) pointer information that points
to a part descriptor of a plurality of part descriptors in a part
information table, and nane pointer information that points to a nane sl ot
entry in a nane table having a plurality of nane slot entries; reading the
nane sl ot entry Agat corresponds ngégananaH%% &=l inforgption in the

.
track descriptor®r 5B Fhe tpal Rt oF Tha RS &S d0EE t o t he

poi nter ipformati.on in . the track descriptor; and reading a part_ of an audio
file accopldgﬁ'ﬁé‘ntlb‘“b 1539t %“el Mq%}?qvn Eﬁﬁae%a]r"tbgo%%‘grlriﬁ or, the
part pointer inforpation pointing to at |east a part of or file. 6 A
feature of°Fh&Xpredent LidArentifen S°E IR CIHE HaeR 10t L EhtBSi s t ext
information and attribute information indicating an attribute of the text

i nf or mat i BACCARGTREES barGia &Y el oxedscent Ghe dT okf igreatmd thie attri bute
information indicates that the text information is at |east one of a track
name, an &hej diskadwiven®rad Harihovddg ddlske isertar.a suddtlasassoci ated with
the track descriptor having the name pointer information pointing to the
nanme sl ot seatpy. 0A fThehterinedFATE ¢brt NEARr Syeten”Aveast usedi s t hat the
nane slot entry is linked by a plurality of the track descriptors. Yet

anot her fgahareécall lyhtepedsento desentiben viaxildwad Hhbasidhdii faur t her

i ncludes the step of, when the nane slot entry has nane slot |ink

i nformati spspemst, i Agdt @ sa iaGesEedt itve coad Y sPHdIEid ead-tasedane sl ot
entry pointed to by the nanme slot link information. Yet another feature of
the presepilenygBtieRld useldhah Dbs,naPFRATPQNILeudINTRAMBLISMY iih at | east one
of one of a nane slot nunber, a cluster nunber in a file allocation table

system apéndoR8ys59ak,a@¢dne3 dked in Windows 98/ME/2000, as well
as NTFS (NT file system; sometimes New Technology File

System) which is the file system used by Windows NT

operating system, or optionally in Windows 2000 operating

system, for storing and retrieving files on read/write
disks. NTFS is the Windows NT equivalent of the Windows
95 file allocation table (FAT) and the 0S/2 High
Performance File System (HPFS).

Meanwhile, a higher degree of compatibility with
personal computers means increased risk of unauthorized
copying of copyrighted works, which in-turn requires
better techniques to protect against unauthorized copying
of audio wo;ks. One technological way of reinforcing
copyright laws involves encrypting the audio works when

recorded. It is also desired that music titles and artist



storage nedium Still another feature of the present invention is that the
met hod further includes the step of accessing 7 the track descriptor
based on a file allocation table system A further feature of the present
invention is that the part pointer information is an offset value froma
begi nning of the file, the offset value in predetermined data units. Yet a
further feature of the present invention is that the track descriptor has a
decryption key associated with the track; and the nethod further including
t he step of ndeesypecngdedeopatheoflishebki hanbgedd ion at e me efifjtitonkey. A
second aspect of the present invention is directed to a recordi ng nethod

t hat i ncl udeasnhbe shapsaof pxeaeahi.ng for at | east one of a plurality of
free areas in a storage nedium the storage nmediumincluding a file that is
managed by a file mystemrgeneMat spgrant isek gdeacstpvoehhavspgrageattribute
of a track and an encryption key to encrypt a data to be stored as an
‘encrypt ed dahgatie{h8rshpbade188dMEN wHEBES abkNeedoB@lilzede B itBlOr having a
part pointer Information that points to the file; recording the data

encrypted w,LAsbhe SRGENRLLEN k8YnbR sh@a?g LE2%t 9860 the Rl urality of

free areas; connecting the at |east one of the plurality of free areas

where the encLybLededal fehdnt ee0Ldadcboc@B Bge Ot Of ot PRuL! hes TROAUET bY

the file system rec Ing the part pointer ormation 1 n the at Teast one

of the plurahityepl breeadreasoathe, eaerupLed data Bel ggqceadr dadiin the

part descriptor; récor ption key iIn rac escriptor so as
to enable later.decryption of. the encrypted .dat and poi nter information
t hat pointsr?%afﬂén%aB?cgg§5FF5F8p?a§é§§FdP’gﬁh3#§3d8?£¥%?ti oFHﬁEFBn in
the track descriptor that points to a nane slot entry of a plurality of
name slot entries

SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to overcome the above and other deficiencies of the
related art and to provide a reproducing method,
reproducing apparatus, a recording method, and recording
apparatus for efficiently managing audio' data through the
integration of the FAT system on MD media. Alternatively,
other media formats be used as well in light of the
teachings of the present disclosure.

While a “summary” of selected aspects of the
invention are provided below, this summary is not
intended to be an exhaustive listing of all novel
attributes and combination of attributes of the present
invention. Nor is this summary intended to be construed

independent of the other aspects of the present



in a nane table; and recording a track nunber that points to the track
descriptor in a play order table that contains a play order of a plurality
of tracks. A feature of the second aspect of the present invention is that
the met hod further includes the step of recording text information and
attribute information indicating an attribute of the text information in
the nanme slot entry. Another feature of the second aspect of the present
invention s that the attribute information indicates that the text

i nf or mat | GASCdO5H Peast one of a track name, an artist name, and an al bum
name relating to a track associated with the track descriptor having the
name poi nter i nfBrRAFFBANGoPHEI RSt énVABLAQRe a8doRCEREALNIO O SiiE | anot her
feature of the second aspect of the present invention is that the nethod
further iBEPgetsthrreodt efhetrer dsopgpraded a glatealaqoessfinchaatimek
descriptors name pointer information respectively pointing to the nane sl ot
entry. Yethahotheluflest the stepheofecbtdiaipgct ¢iradke imfegmatiiamvention is
that the nmethod includes the step of recording in the nane slot entry nane
sl ot |i nkenhkgr ahbuonappiretiengrindnadconraekutfroem Baplayl eirdeit tablé furt her
feature of the second aspect of the present invention is that the nane

poi nter i nhOLABt ROPlugadlitleast teaekoinfonaa® idnotentwilkeyr, theCl uster number
inafile allocation table system and a physical address of a storage

medi um StkhbkaiﬁﬂbkhﬁtiBﬁaEHEQYOEoihEiﬁ cebdaaspRck efeshiapRoesant
invention is that the nmethod further includes the step of accessing the

track desgriphek Pagedmabisnf thelal! geahifinkabhe $Yalk&fMieARiPeL 1 cature
of the second aspect of the present invention is that the part pointer

Vo ") BBoh A0, EERSEL LXEL LSBT led] ek kR pibis of =
including a decryption key corresponding to the
predetermined track, pointer information that points to a
part descriptor of a plurality of part descriptors in a
part information table, and name pointer information that
points to a name slot entry in a name table having a
plurality of name slot entries; reading the name slot
entry that corresponds to the name pointer information in
the track descriptor; reading the part descriptor that
corresponds to the pointer information in the track
descriptor; and reading a part of an audio file accordiny
to part pointer information in the part descriptor, the

part pointer information pointing to at least a part of a

file.



Yet another feature of the second aspect of the present invention is that
the file is audio file and (err) data is audio data. According to this
invention, a track information file and an audio data file are generated on
a disc serving as the storage nmedium These are the files managed by the
so-cal l ed FAT system The audio data file is a file that accommbdates a
plurality of audio data itens. Wen viewed fromthe FAT system the audio
data file appears to be a very large file. The conposition of this file is
divided into partsh feathe¢ afidiloe datesene handhetlonasia skat ofhsughm@arts.
The track information file is a file that describes various types of

i nformati on 1t @G Mad hesauding dadat i taidet drigde autidradatiad il e.
The track index file is made up of a play order table, a progranmed play

order table;ji¥=QuRhd PR igutale R Haak infan@tigen table, a part
information table, and a nane table_ The play order table indicates the

order of audio dalﬁhééﬁgpdﬂ§$¢&§écg%IEE@ §y Q@ﬁ@uiﬁve£§1§HCfi t pl (err)

order table contains Information represen [inks tin tra escriptors

correspondi pg, %tttr?h%‘ﬁt%um%ro% é’l%n’ TSI G ddd tl%artu@&%r Pexeh the track

i nf or mation tab e programed play order table contains the order 11

of audio_datyg 4GRLAAUG 1,0 dehied Byl g | n@rag@{%anﬁsle;%/*srta%%h the

programed play or abl & "deseribes programre rac Fireti-on
representin Ilnks to the.track descri.ptars orre ing to.the track
numbers. Th&3J¥oeup qdnﬁgrﬁéﬁugh”Fgﬁlée&g ¢ ? Fn %ﬁ oH&5EYr oups. A
group is defin a se one or e .tracks having serlal track
nunbers, or “&t geﬁ%ﬁf B"o eﬁGFéPFP§ V%Pﬁhtﬁﬁo 8&&eTal track

nunbers. The track |nfornat|on tabl e _descri bes |nfornat|on about tracks
repr esent i ngFREMEtion #9ingiEgi £rc &hey nafRe S RN or mati on table is
made up of track descrlptors representing tracks (nusic titles). Each track

descriptor descri Hesturtdnn feaysiemt By mEpteHanjearinion is that

the name slot entry is linked by a plurality of the track
descriptors.

Yet another feature of the present invention is
that the method further includes the step of, when the
name slot entry has name slot link information pointing
to a consecutive name slot entry, reading a name slot
entry pointed to by the name slot link information.

Yet another feature of the present invention is
that the name pointer information is at least one of one
of a name slot number, a cluster number in a file
allocation table system, and a physical address of a
storage medium.

Still another feature of the present invention is

that the method further includes the step of accessing



information, content decryption key information, pointer information
pointing to the part nunber serving as the entry to the nusic title of the
track in question, an artist nanme, a title nane, original title order
information, and recording tinme information about the track in question.
The part information table describes pointers allow ng part nunbers to
point to actual nusic title |locations. Specifically, the part information
table is made up of part descriptors corresponding to individual parts.
Entri es ofthsatiragds dagsuomnsan oagied gmed fromliocatien tkakke i nf or mati on
tabl e. Each part descriptor is conposed of a start address and an end

addr ess ofsysltenpart in question in the audio data file, and a link to the
next part. Wen audio data are desired to be reproduced froma particular
track, i nformatimnfaboutr t beadese gofit elde t paekenunbervensiont isevkrdtfrom t he
pl ay order table. The track descriptor corresponding to the track from
which to reRr gdute gdigtaidiin fdainadi®d Hen Ac @i otk Welud Nf:dniat i on is then
obtained fromthe applicable track descriptor in the track information
table, angeh@nRalt SFetld Rtidle, ML }A MRt RA1alLa if PHididynBdd y data is
acquired. Fromthé part descriptor, access is gained to the location, in
the audi ogdata fiilke of the first part containing the desired audi o data;,
and data are retrieved fromthe accessed | ocation. The reproduced data from
the location aredect valethdis! Athd il AGAUAE L EEY DT PhABAL O T PL audi 0
data reproduction. It the part descriptor has a Iink to another part, the
i nked pa IS ces 0 ste ene . | EF CRI PTI ON
CF THE DR&%\FI&IG@%‘%hgg é%g(n?ég}t#elito% é%tss tao%Setcﬁtél%lt{nl\e/cg'1 n?%e% av%%(ﬁt?e seen
by ref er enCRnl 2k, A255" LB The LRDd HARMISC U MY AR ARegTPanying

of decrypting the part of the file based on the
decryption key.

A second aspect of the present invention is
directed to a recording method that includes the steps of
searching for at least one of a plurality of free areas
in a storage medium, the storage medium including a file
that is managed by a file system; generating a track
descriptor having an attribute of a track and an
encryption key to encrypt a data to be stored as an
encrypted data in the storage medium; generating a part
descriptor having a part pointer information that points
to the file; recording the data encrypted with the
encryption key in the at least one of the plurality of
free areas; connecting the at least one of the plurality

of free areas where the encrypted data is recorded to an



Fig. 1 is an explanatory view of a disc for use with a next-generation M1
system Fig. 2 is an explanatory view of a recordable area on the disc for
use with the next-generation MDL system Figs. 3A and 3B are expl anatory
views of a disc for use with a next-generation MD2 system Fig. 4 is an
expl anatory view of a recordable area on the disc for use with the

next -generation MD2 system Fig. 5 is an explanatory view of an error
correcting code schenme for use with the next-generation MDL and MD2
systens; Fi @ndboifs theotfide ewplagred byy thiee\ idfe tdyes tesnt ;0 rresidddaig nhecode
schene for use with the next-generation MDL and MD2 systens; Fig. 7 is

anot her exppamat by ntie@WidffciratébnoinC @heedld NG aderfc M Heor use with
the next-generation MDl and MD2 systems; Fig. 8 is a perspective view of a

disc porti Othawlﬂg BeWwrzeeadee8ss Shenahndrypiene/@ited Hasingg wobbl es; Fig.
9 is an explanatory view of an ADI P signal for use with the current MD

system and tReoRa¥h- Qﬁnﬁh%t Bg&twﬁéséﬁb%@r ;14ecdidingl @ 'd%c"i@/%D*l%"n

expl anatory view of the ADI P signal use with the current system and

t he next geggga&hoghy%rgggt gg]sclf_l tol-lslos t%X@n %g%orl%f%l EW of an ADI P

signal for W th the next-generation ND system i s anot her
Syotom A g SEsYpEigh et BhEhgbr Ll dUte. Mand ﬁo%ﬁgt%xrt RIS P
si gnal and Lﬁ s for t rrent and _t he eneration MDL
systom Fi gthah PetBte. henErCBOF LW PRtrSBEPRG FEFRERORY BBMBoen ( he ADI P
si gnal and frarres for .t he next gene ation &\c/Dgi system Fi % 15 i,s an

expl anat or yPOFBREGf 1BEREMAFAPAsTGnEne track descriptor that points

to a name slot entry of a plurality of name slot entries
in a name table; and recording a track number that points
to the track descriptor in a play order table that
contains a play order of a plurality of tracks.

A feature of the second aspect of the present
invention is that the method further includes the step of
recording text information and attribute information
indicating an attribute of the text iﬁ%ormation in the
name slot entry.

Another feature of the second aspect of the present
invention is that the attribute information indicates
that the text information is at least one of a track name,
an artist name, and an album name relating to a track

associated with the track descriptor having the name

pointer information pointing to the name slot entry.



for use with the next-generation MD2 system Fig. 16 is a bl ock di agram of
a disc drive unit; Fig. 17 is a block diagramof a nedia drive unit; Fig.
18 is a flowhart of steps for initializing n next-generation MDL disc;

Fig. 19 is a flowhart of steps for initializing next-generation MD2 disc;
Fig. 20 is an explanatory view of a signal recording bitmap; Fig. 21 is a
flowchart of steps for reading data 15 froma FAT sector; Fig. 22 is a
flowchart of steps for witing data r~. a FAT sector; Fig. 23 is a
flowchart of st &vdliln apsitdien Headivwe @f ddafiacandmspedidLddils: from a FAT
sector; Fig. 24 is a flowhart of steps in which the disc drive unit al one
writes dapuesenh EATenbionr isFthat26hesmgthbdwEhathest iswcdpslelsot.lgener ati ng
a signal recording bitmap; Fig. 26 is another flowchart of steps for

gener ati ngtépeosi gaabrdeéngr dihng plurapitli of BRel sracit Hescilipwolrart of
steps for generating the signal recording bitmap; Fig. 28 is an expl anatory
vi ew of an&mé&spoenbsp! enbbraat dudi pegpbatiwadgepenhtingt € theg. 29 an

expl anatory view of an audio data file for use with the first exanple of

t he audi ongatasrgpagreept system Fig. 30 is an explanatory view of a track
index file for use with the first exanple of the audi o data nmanagenent

system Fig. 3lves anoRhRrafabeiteViciWitle dddoha Yshdcd HH &Her use with
the first exanple of the audi o data managenent system 16
present invention is that the method includes the step of
recording in the name slot entry name slot link
information pointing to a consecutive name slot entry.

A further feature of the second aspect of the
present invention is that the name pointer information is
at least one of a name slot number, a cluster number in a
file allocation table system, and a physical address of a
storage medium.

Still a further feature of the second aspect of the
present invention is that the method further includes the
step of accessing the track descriptor based on a file
allocation table systen.

Another feature of the second aspect of the present
invention is that the part pointer information is an

offset value from a beginning of the file, the offset

value being in predetermined data units.

10



Fig. 32 is an explanatory view of a programred play order table for use
with the first exanple of the audi o data managenent system Figs. 33A and
33B are explanatory views of a group information table for use with the
first exanple of the audi o data nanagenent system Figs. 34A and 34B are
expl anatory views of a track information table for use with the first
exanpl e of the audi o data nmanagenent system Figs. 35A and 35H are
explanatory views of a part information table for use with the first

exanpl e of the audtet dahathenafjeatute syEtene $egsnd 3ddpantd I6B.lar e

expl anatory views of a nane table for use with the first exanple of the
audi o dat a mmagererinwysiien i ¢ghal’ the &@ilexplaraidiigy Adilewaefd typi cal
processi ng performed by the first exanple of the audi o data nanagenent
system Fi gdatd iis auddeplanat.ory view show ng how each nane slot entry in
the nane table is accessed froma plurality of pointers; Figs. 39A and 39B

are explanatory vi gusoehifagPEBCceRssPeAleARREAnDY at Beabk! $hes¥aAR 80 the
audi o data managenent systemto delete parts fromthe audio data 17 file;

Fig. 40 is af,ex ellnfaf;%pr%fwoewa%fﬁ Tiecand e dhe Ado data

managenment system an explanatory view of an audio data file for

ith th d | e,0f g d tem Fig. 42 i
anexpl anat S T B i Pidirea@Ut, PR JECARETRRR BYRLET el e

O ", U BB TRV R, St 0, SF L oo o o @

The audio data file is a file that accommodates a
plurality of audio data items. When viewed from the FAT
system, the audio data file appears to be a very large
file. The composition of this file is divided into parts,
so that audio data are handled as a set of such parts.

The track information file is a file that describes
various types of information for managing the audio data
contained in the audio data file. The track index file i=
.made up of a play order table, a programmed play order
table, a group information table, a track information
table, a part information table, and a name table.

The play order table indicates the order of aud.u
data reproduction defined by default. As such, the pl..;
order table contains information representing links to
track descriptors corresponding to track numbers (i.e.,

music title numbers) in the track information table.

The programmed play order table contains the order

11



managenment system Fig. 44 is an explanatory view of a programed play
order table~for use with the second exanple of the audi o data managenent
system Figs. 45A and 45B are explanatory views of a group information
table for use with the second exanple of the audi o data managenent system
Fi gs. 46A and 46B are explanatory views of a track information table for
use with the second exanpl e of the audi o data nmanagenent system Figs. 47A
and 47B are explanatory views of a nane table for use with the second
exanpl e oPft Raddwdidntant EERERditiveen dgSienad by the dndjgidsiadn usesi.anat ory
view of typical processing perfornmed by the second exanple of the audio
dat a nmanagensmchsyshemprigyamied play exdeandtadlye deswmiimd ng how t he
second exanpl e of the audi o data managenent system di vides one file data

i tem i nt opzoplramaleid ¥ raicki neoethatieas repregeart iingddd rdchaere;te g. 50 is an
expl anatory vi ew depi cting how the second exanple of the audio data
managenment raykt deseeipeots coatkspoadiagt ke ithdex raakerRimbarg. 51 is an
expl anatory view indicating how the second exanple of the audio data

nmanagenent syst eph&0§peGpSihfackst UshNgaBNet 885cEePeBRinFbeRat 234 and 52B
are explanatory views sketching how nmanagenment authority is noved between a

personal ggARY! groRpd .a ﬂ!§fogﬁiy§ &8t in&qnagchedet hgEevhthogdepspdi ng on
the type of data to be wiften to a disc |loaded in the drive unit; Figs.

53A, 5381t@ng§39a@&ﬁE?§QE§%§FQEXcKiﬁWﬁbE&%?sta%j%%ta%fawweocgata

check- out procedure; g. 54 is a schematic view portrayi'ng conceptual ly

[‘ﬁ‘é" érgcnﬁé%sg‘égﬁi@%‘ Q1ML 3% LA de G 1CHELER! MRSt em may coexi st in

The track information table describes information
about tracks representing music titles. Specifically, the
track information table is made up of track descriptors
representing tracks (music titles). Each track descriptor
describes a coding system, copyright management
information, content decryption key information, pointer
information pointing to the part number serving as the
entry to the music title of the track in question, an
artist name, a title name, original title order
information, and recording time information about the
track in question.

The part information table describes pointers
allowing part numbers to point to actual music title
locations. Specifically, the part information table is

made up of part descriptors corresponding to individual

parts. Entries of part descriptors are designated from

12



Fig. 55 is an external view of a portable disc 19 drive unit; Fig. 56 is
a flowhart of steps carried out by I~tc disc drive unit in formatting a
disc | oaded therein; Fig. 57 is a flowhart of steps carried out by the
disc drive unit in formatting a virgin disc |oaded therein; Fig. 58 is a
flomchart of steps carried out by the disc drive unit in recording audio
data'to a disc |loaded therein; and Fig. 59 is a flowhart of steps for
switching fromthe disc fornat of the next-generation MDL systemto the

di sc format we thexdirireidrmd isors ttedh 1 RESERCAT @y tOkd eBdir iRrERRED
EMBODI MENTS The foll owi ng description is divided into the follow ng 10

sections: l.cdapddde o 4 hed8C UdHAGSWEHENRR eddl S&ddPess GNaghd ormats 4.
Structure of the recording/reproduci ng apparatr~~; 5. Initialization of

next - gener alg Aty Ml AR M dird Ghb add il LA o Ofakd% At gt a

managenent systen17 Second exanpl e of the audi o data nanagenent 20
system 8. qH{tpg connection with the person~~l conputer 9.
Restrlctlons on copylng of audio data fromthe disc 10. Coexistence of the

esor ding eystem THESHaR G nGRF EpF5BUF Bd rSAp KEAES TEERSTIG. CE0E
Physi cal ot FATIRL RS (e POTRATRRGR YRS A A AT R |y
stmlar to the, @5 Ts Fereived Eth e Flay drddy i, SHRL Thaciovever:
descriptor corresponding to the track from which to
reproduce the audio data is then acquired.
Key information is then obtained from the
applicable track descriptor in the track information
table, and the part descriptor indicating the area
containing entry data is acquired. From the part
descriptor, access is gained to the location, in the
audio data file, of the first part containing the desired
audio data, and data are retrieved from the accessed
location. The reproduced data from the location are
decrypted using the acquired key information for audio
data reproduction. If the part descriptor has a link to

another part, the linked part is accessed and the above

steps are repeated.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects of the invention will be
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data recorded on the disc and how the data is arranged ~r~ the disc differs
froma conventional MD. More particularly, the inventive apparatus enpl oys
a FAT (FW~~ Allocation Table) systemas its file managenent system for
recordi ng or reproducing content data such as audit: data, so that
conpatibility with existing personal conputers is ensured. Once again, the
term"FAT" (or Systent) is used generically herein to describe variouv
PC-based file systens, and it intended to be descriptiV~~ of the specific
FAT strucsgea byeereufﬁrses)e YPAFhey desgaiptipn, RARerusdd ¢anngdidiews 9S/ 98,
FAT 32 used in Wndows 98/ ME/ 2000, as well as NTFS (NT file system

sonet i mes whksw fheha@b@gpaﬁwﬁ998¢$6@¢P9Mﬂhn1whiQHuafiIe system used by

W ndows NT operating system or optionally in Wndows 2000 operating
system for storFig.ahdiseani exphgnatbey vhew ofad/ diiste forskse Conpar ed

wi th the conventional MD system the recording/reproducing apparatus of the
i nventi onwhéh annexpr-geadrarion MDLregisicem;system and an advanced

nodul ati on techni que designed to boost data storage capacity and to

increase data seejyity.ifushhexpDagatdbhp VI¥QNLEVE 2BPakah¥3eCAEEYPt S
content data and takes neasures to prevent illegal data copying and ensure

copyright 5pr ehechiiQe ek hQ% 9BheRhedabdt -GRARAIH LN M &t WO ki nds
of speC|f|cat|ons MD1 and MD2, devel oped by the present inventors for the

next - gener ati on W%éyssﬁnarggﬁjg&le OEGLLhSELEONS 1 LONOL¥e ! eolisgonl the

same disc (i.e ysi cal which is currently used by the

ex St g \Q.YsLan, T VR sBSEAChcapuony adin & d oo v fas oar:

to‘the disc of the current MD

system but whic ut| izes_a maghet i uper _re Iut|o gsg technlque to
enhance recordi ng- i ? 1 ?*égllrégﬁde%%%tsgn %?e ?orﬁﬁ% capacity

is boosted. 2 The urrent MD systemutilizes as.its stora medi um a 64
nn}acrossoﬁaﬁﬁgtglaﬁt 8£Iu5F3815ﬁ Eb?e&efﬁ -generation Mb2 sySten;

Fig. 5 is an explanatory view of an error-
correcting code scheme for use with the next-generation
MD1 and MD2 systems;

Fig. 6 is another explanatory view of the error-
correcting code scheme for use with the next-generation
MD1 and MD2 systems;

Fig. 7 is another explanatory view of the error-
correcting code scheme for use with the next-generation
MD1l and MD2 systems;

Fig. 8 is a perspective view of a disc portion
showing how an address signal is generated using wobbles;

Fig. 9 is an explanatory view of an ADIP signal for
use with the current MD system and the next-generation

MD1 system;
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cartridge. The disc is 1.2 mmthick and has a center hole 11 mmin

di aneter. The cartridge neasures 68 mm by 72 mm by 5 nm The di nensi ons and
shapes of the discs and cartridges are the sane as the next-generation M1
and MD2 systens. On both the MD1 and MD2 discs, the start position of the

| ead-in area is the sane as with the current MD system i.e., starting at
29 mMm It is proposed for the next-generation MD2 systemthat the track
pitch be in an inclusive range of 1.2 ~cmthrough 1.3 a m(e. g., 1.2S a
m . For the next - geher at® ohs Mioslyst eexpl ahatosydivsewsbfutharably i denti cal
to that of the current MD system the track pitch is set to 1.6 a m The
bit length bagael forOu4é aimhbthef enrtrbatnspt sgetembndn tiMel neéixsc and
proposed at 0.16 a mbit for the MD2 disc. Redundancy is set to 20.S0% for
both the neytngeneiahi RN1VBYsaaf;t he next-generation M2 discs. The

next -generation MD2 disc is arranged to increase its storage capacity in
linear direction byjdespftiftah GetPEaiBONLY | ¢iEWPSE - A8SRbYDI 90gh&ENNI que.
The MSR techni que invol ves taking advantage of a specific phenonenon on the

disc: that a,eubsbhieughchaygexPegaABEag3on menépg@_aln'-y neutral when a

particul ar tenperature is reached; allow ng magnetic walls that were

transferred to a rf%”ef?tiy?aﬁééffért&ﬁ@%@%&%ﬁ%&& ORNOgL 1&15'?15

infinitesiml narkimgs are viewed apparen ger undér a beam spot. That
is, the next:zgeneration MQ.diSE,LS stituted.b netic |ayer acting
as a recordﬁﬁgg?gyg?rfg?erg%gbdﬁga %%QFeégbg %Eé?%bngagH?EFWrough | ayer,
and by a magnetic |ayer. for data.regeneratjon, .all deposjted on a
transparent subst r&a&% LI':{1e:"s(:lﬁ‘ -5 %@H‘(’f AETY SEIYRNL ST AL 3 BYBS ¢ hat

regul ates swtched connective,forie. %%ﬁg a spgcifiﬁ tenperature is
reached, thBeEWESRhFBRAPTEYEIIBRLOAR NeEPi E9F1 YRetbFaF EoMPet the

magnetic walls transferred in the recording | ayer be shifted into the
regener at | vBYHbgHeRNd Fh9enexfrganarabhrni HPLnPYasP®al narkings to becone

vi si bl e under the beam spot. For data recording, a |aser pulse magnetic
field Fig. 14 is a schematic view indicating relations

between the ADIP signal and frames for the next-
generation MDl system;

Fig. 15 is an explanatory view of a control signal
for use with the next-generation MD2 system;

Fig. 16 is a block diagram of a disc drive unit;

Fig. 17 is a block diagram of a media drive unit;

Fig. 18 is a flowchart of steps for initializing a
next-generation MDl disc;

Fig. 19 is a flowchart of steps for initializing o
next-generation MD2 disc;

Fig. 20 is an explanatory view of a signal
recording bitmap;

Fig. 21 is a flowchart of steps for reading data
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nodul ati on technique is adopted to generate m nuscul e marki ngs on the disc.
On the next-generation MD2 disc, grooves are nmade deeper than with a
conventional MD disc and their gradient is steeper as well so as to inprove
de-track margins and to reduce | and-induced crosstal k, wobbl e si gnal
crosstal k, and focus leaks. Illustratively) the 24 grooves are in an

i nclusive range of 160 nmthrough ?~ nmdeep, the groove gradient is in an
i ncl usi ve rangE~ 60 through 70 degrees, and the groove width is in an

i ncl usi vef¥amge BRT686CKAYt hr ough 700 nm on the next generation MD2 disc.

As part of its optical specifications, the next generation MDL disc has its
| aser wavel engt Fig. s22 19 ¥80lowclamdt i ©f suepsi Ear wpitivgeddato -0.45 for
an objecti~~~ lens in an optical head. Likew se, the next-generati.ozx N2
di sc has atBATasectwayel ength ~, also set to 780 nmand its nunerical
aperture NA to 0.45 for the objective lens in the optical head. The

next - generati on M3, @l M2 sfkdwsitabot bf aslogps ihewhdchatheddgseove
recordi ng systemas their recording schene. That is, grooves are forned
over the @iseesuniacglaset tagks Batar eesmndangaandeepi-oducti on purposes. As
its error-correcting code system the existin~7 MD systemutilizes a

convol utional cqsigy based Py Aﬁﬁg‘c}(ﬁ%/aé‘ﬁegtéﬂié’si;n'%féﬁeéﬂé &egd- Sol omon
Code). By contract, the next-generation MDL and MD2 systens enpl~.~Y a

bl ock congl.gt.e &Ri’g LPahe CQPRLOESRE:LPG (RpRE Sakedh; Long Distance Code)
with BI'S (Burst |cator Subcode) Usi ng the bl ock conpl ete

crror corr oot S%Jf@dez S A Tidondnl JEFeRh eI 01 h

burst. errpor t 0¥ ogcgé}%s detected by BIS. The error location is
utilized THI%R tfﬁ% AR ET3R t 0 effect erasure correction. Adopted as

the addressing SFyJ.Sg}.erBé SlSt haengt%é:ralélowchart of steps for

generating the signal recording bitmap;

Fig. 27 is another flowchart of steps for
generating the signal recording bitmap;

Fig. 28 is an explanatory view of a first example
of an audio data management system;

Fig. 29 an explanatory view of an audio data file
for use with the first example of the audio data
management system;

Fig. 30 is an explanatory view of a track index
file for use with the first example of the audio data
management system;

Fig. 31 is an explanatory view of a play order
table for use with the first example of the audio data

management system;
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wobbl ed groove system whereby a single spiral groove is forned, and both
sides of the groove is flanked by wobbl es furnished as address infornmation.
This type of addressing systemis called ADIP (Address in Pregroove). The
current MD system and the next-generation MD1L and MD2 systens differ in

| i near density. \Wereas the current MD system adopts as its
error-correcting code a convolutional code called ACIRC, the

next - generation MD1L and MD2 systens are set to use the block conpl ete code
conmbi ni ng LDC and BiS: A2 asresukkplepateqyr #iewbfspspavgaagmedeplay
next-generation MD1 and MD2 systens differ in redundancy and have different
rel ative posirdieons abdenden: ABIeP wirtd: ddtea.fifmt tdweme keasoridhe tahelio
next-generation MJ systemw th its physical disc structurally identical to
t hat of thedattar eahaMarsydt espdtandgl es the ADIP signal in a manner different
fromthe current MD system The next-generation MD2 systemis set to nodify
its ADI P signal speggélcashoaadf apBbatteexplaphicaige viewd blifea group

next generati on MD2 specifications. as The current MD system adopts EFM (8

to 14 nodul atifeRhaddont TaMIUIfr AdeSySiteMehhergan tdignpdd genglati on MDL
and MD2 systens utilize RLL(1, 7)PP (RLL, Run Length Parity

Preserve/Prgﬁathdb@%rmgﬂa?@ﬁéﬁi Gyyc@gn transition Limted; PP

runl ength]), called the 1-7 pp nodil ation system hereinafter. The

next - gener ati on . and t i i h their
g neNtDﬁl od MR SHStSAB NSe axyasﬁahbgg?g@t;g,e%% gﬁaéﬁ

data detection od, based on partial response or the MD1

system and ial . _r sg P % =k f -hglugg te di sc
driving sys?gagg@%%'?gnei%t%%gr% %I?\]]R %gngé%'n t:Ifll%{leftalr el igy)e (r‘)grf Eé%\/ (Zone
Constant Angul.ar Vel ocity). Standard.linear velocity is set to 2.4 msec
for the nex 98éﬁe¥3Fa mééé e??%fe% %ﬁ&“ﬁ.98 m sec for the next generation
dard linear velgcity is set to

i"on

MD2 system Wth the cur t te sta

1.2 msec for 60- ﬁgﬁiséggaﬁ%gasggn?g ceFBEa?ﬁFR?M Yts¥s. ko gﬂﬁtnext
generation MD1 systemw th_ its disc structurally identical to _that of the
current MD $PEPERALAORaICaRACa tOF0 e eaTadintsy f)éé%stdieg@mpsl%&ﬁutt $00
megabytes (on the 80-mn disc). Because the 1-7 pp nodul ation systemis
adopt ed i nsfBadoofAERVPEEAORECRSISIYECER syst em wi ndow nargins are changed
from0.5 to 0.666, whereby recording densitX i's increased b¥ a factor 27

of 1.33. Since theFimsRGkseath PSBrapeaesBlppatREYcYAB¥RaPf o BRMBI S with
LDC as the error correction system data efficiency is boosted, whereby
recordi ng deableyfpzx figet wathi fbeefdogtbexampde @f dhel aggioodatal |, with
the sane disc in use, data storage capacity is nmade approxi mately doubl e

t hat of themenagenenkDsggseern The next-generation MD2 disc utilizing the
magneti ¢ super-resolution technique is further boosted in recording density
in the linear direeigond7tie dotekpbmatstyrajewcapacypycahounts to about
one gi gabytes. At standard linear velocity, the data rate is set to 4.4
megabi t s/ seprboesthagnpekfoenedab0nhbDE isyst emaripd €9 of megahutisbsec for

t he next-generation MD2 system 2. Discs Fig. 1 shows a typical structure
of the nextggpgrahhageMPhtrdsgetehhi s disc is structurally identical to that
of the current MD system That is, the disc is nade up of a dielectric
film a magnetic fgidn wqgeéndé)@%ﬁ&ﬁawr&lmeewasﬁoaiﬁgfh@@téy&fl I'm
deposited on a transparent polycarbonate substrate. The disc surface is
covered wit p CLi fi =generatd kSq, as shown
inFig. 1, flaflePEOLECLhLEy thTEnETnbRE BaKLLOS8 S ARlDEAhoe, 2 8

area, where_qli St 3 0 aradial direction relative to a center
of the discglﬂggfggg-%&Cb§éﬁégﬁ%étered TOC [Table OF Contents]) area. As a

physi cal Figs. 39A and 39B are explanatory views of a
process performed by the first example of the audio data

management system to delete parts from the audio data

17



structure, this area constitutes a pre-mastered area. That is, enbossed
pits are formed here to record control information and other rel ated
information such as P-TOC information. On the outer side, in the radial
direction, of the lead-in area including the P-TOC area is a recordabl e
area (where magneto-optical recording is possible). This is a recordable as
wel | as reproduci ble area including recording tracks furnished with grooves
as their guides. On the inner side of the recordable area is a U TOC (User
TOC) areafiTke U-TOC area is the sane in structure as that of the current
MD system i n which di sc managenent information is recorded. What is held in
the U-TOC area iBighesorileranfekphskaangi viewack/ datacbndckxampllkes and
managenent information witten over as needed to keep up with the recording
or erasurgfothsuslidibagksa Manhagepeeif isgaltly; t he managenent information
i ncludes start and end positions of tracks (i.e., parts making up the
tracks) and nodeps@ttiNgsn éMpBhRatotyagkekSof UaAI 8H&Uo0AaEREFRYLEr side of
29 the U-TOCC area. This track contains an alert sound recorded thereon
that is agpivgkedylandili! beedhabkxhhp1MDR! ¥er il dizsc is | oaded into
the current MD system The sound indicates a warning that the disc is for
use with &Qﬁaggég-geggggg#pn MD1 system and cannot be used for reproduction
m

with the current gyst he remai ning portion of the recordable area

(shown in nore tai|4£ni§ﬁ§§r$§%%%%fté€$h9¥%9 Lp ;hﬁrgggighggirection by a

| ead- out area. |53‘2 shows ctur e of “t he recordabl e area on

t he next-generation MD1.dis¢c,indicated in Fiq. 1. i_llustrated in Fig. 2,
t he beging?ﬂa g rtngrg&gbdggﬁes§F8gg(Fﬁﬁ@?agiaé)tﬁ%sayﬁéouﬁf area and
the alert track. A region containing the U-TOC area and alert track has its
data recoPABAIFHEREMGYBFAEY so that the data may be

Fig. 43 is an explanatory view of a play order
table for use with the second example of the audio data
management system;

Fig. 44 is an explanatory view of a programmed play
order table for use with the second example of the audio
data management system;

Figs. 45A and 45B are explanatory views of a group
information table for use with the second example of the
audio data management system;

Figs. 46A and 46B are explanatory views of a track
information table for use with the second example of the
audio data management system;

Figs. 47A and 47B are explanatory views of a name
table for use with the second gxample of the audio data

management system;
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reproduced by current MD system players. On the outer side of the area of
data stored in EFMformat is an ores where data are recorded in 1-7 pp
nodul ation format for. the next-generation MD1 system There is a clearance
of predeterm ned distance called a "guard band” between thc~ area of data
recordings in EFM format on the one hand, and the area of data storage in
1-7 pp nodul ation fornmat on the other hand. The guard band is intended to
prevent. nmalfunction of the current MD player when the latter is 30

| oaded with a next Fggnedat isnaVDixpyananpdyseiewt of heypégahni ng of the area
of data recording: 1-7 pp nodulation format (i.e., inner side), there are a
DDT (D sc Deseidepisiony paltifermedebyattiea seesardy exampdle. oEhehbDhualiea i S
designed to replace physically defective regions and includes a unique ID

(UD).) Theddtl inanadjetieett @yeaekm;st orage medi um typically based on
random y generated nunbers. The reserve track is provided to acconmopdat e

information for copignt4prokeshi ERp1ENAEHLY PIEw EhEwBh§ahEE €RLa storage
in 1-7 pp nmodul ation format includes a FAT (File Allocaftion Table) area.

The FAT ar eaepon cabip1ehale 2heownaibedbrl RuabetbAcBYage data pursuant

to FAT systemcriteria used by general -purpose conputers: re

ificall st F t Is J [ b FAT
specitica lﬁlﬁgl%goééﬁe?fg.l‘émdﬁ%r '1E§5L°Hhtfa' E\epgg%‘i‘iggnkf. §ﬁ8@x§ﬁ

chains involvin irectory indicating ent poi nts of root files

and dire_ctoga_i]:%%,S and $ﬁgi%ggkesggg%éLbing FAT cluster link information.
Once again, the termFAT i, used I'n a general sense to refer to a variety

U TQC area on the RER( - §anbP 4l RREAOAEEY r GheY ALb HaC ki diogr o *r 11
| nformation: At Al i 2K StAL BT 43Ps ANGaGheentaLY RSS! 1 on of the
area for daf§°SP P | Y
connects tracks using the index scheme;
Fig. 51 is an explanatory view indicating how the
second example of the audio data management system
connects tracks using another scheme;
Figs. 52A and 52B are explanatory views sketching
how management authority is moved between a personal
computer and a disc drive unit connected therewith
depending on the type of data to be written to a disc
loaded in the drive unit;
Figs. 53A, 53B, and 53C are explanatory views
illustrating an audio data check-out procedure;
Fig. 54 is a schematic view portraying conceptually
how the next-generation MDl system and the current MD

system may coexist in the disc drive unit;

Fig. 55 is an external view of a portable disc
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storage in 1-7 pp nodul ation format. \When a next-generation MDL disc is

| oaded into a current MD system player, information is read fromthe U TOC
area of the | oaded disc. The retrieved U- TOC i nformation reveals the alert
track position, allowing the alert track to be accessed so that its data
will start being reproduced. The alert track contains data constituting the
alert sound warning that the disc is for the next-generation MD1 system and
cannot be used for reproduction with the current system The alert sound
may il usfFdVevery-tarticul ate a message |ike "This disc cannot be used on
this player." Alternatively, the alert sound may al so be a sinple beep,
tone or other waFh¥ngS&i §Raf. flpeaharkexf- geapsacpsrisdlodtsbyi §11t oaded
into a next-generation MDL system player, information is read fromthe

U TOC aredist trévieoaddd dinséorTastiogr krevddcUlpa@eidnftdyenmtiinon reveal s the
start position of the area where data are stored in 1-7 pp nodul ation
format and al | owBiglata7t bsba flowchao ¢fiesOEds ceseigd dbubcky ahd FAT
area. Over the area of data storage in 1-7 pp nodul ation format, data
managenentiks difieet adinotinwEblimhbe ibgT@Cvhugin disttha cbledsystem Figs. 3A
and 3B show a typical structure of the 32 next - generation MD2 disc. This
disc is atgergrde up of a dielectric film a magnetic film another
dielectric film and a reflective film deposited on a transparent

pol ycar bonat e supsirasg.idhe i Secrard ase sSesoVeLLH; ¥ht Bud ByOtREtive
film On the next-generation NQ72 disc, as depicted in Fig. 3A, the lead-in
area on tBesknAgs el dgsl Bndrbadralndl haalR0R:RAECANIYL hBLAEARTI on
recorded using an ADIP signal. On the MD2 disc, the currently-used P-TOC
area of egﬁggggg_pgha is replaced by the lead-in area having control

i nformati on based on the ADI P signal. The recordable area starting from

outside the leadﬁig.a§§aiésa flowchart of steps for switching from

the disc format of the next-generation MDl1l system to the

disc format of the current MD system.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following description is divided into the following
10 sections:
1. Outline of the recording system
2. Discs
3. Signal formats
4. Structure of the recording/reproducing apparatus
5. Initialization of next-generation MD1 and MD2
discs
6. First example of the audio data management system

7. Second example of the audio data management
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a recordable as well as reproduci ble area that has grooves fornmed therein
as guides for recording tracks. The recordabl e area has data recorded in
1-7 pp nodul ation format. On the next-generation MD2 disc, as indicated in
Fig. 3B, the nmagnetic filmis constituted by a magnetic |ayer 101 acting as
a recording |layer for recording data, by a cut-through |layer 102, and by a
magnetic | ayer 103 for data regeneration, all deposited on the substrate.
The cut-through | ayer 102 serves as a |layer that regul ates sw tched
connective fayrstem When a specific tenperature is reached, the cut-through

| ayer 102 becones 33 magnetically neutral to let the magnetic walls
transferred in the repeidtAgnl dyetiny0tonache ish flieth itheo dhigsaregenerative
magnetic |ayer 103. This allows infinitesinmal markings in the recording
llayer 101 t@dpudeaned as apparently enlarged under the beam spot on the
regenerative magnetic layer 103. Wiether a |oaded disc is a next-generation

MD1 disc or a nex - QQQQEQ*EEQEO 208l 86p73RPS FAGHRIIY R 03seHh @hel he

information retrieved fromthe lead-in"ared. Specifically, if P-TOC

infornationéhgupnbossed pits is detected fromthe lead-in area, it neans
the | oaded di'sc is a current MD systemdi sc or a next-generation MDLl disc.

| | i nf [ L P_si [ f h
| cad-in area. i OB noCBOIOE PArer et PR o Snasteks ToFO M, SN T oans

the disc in ﬁ- sti,on i s a Q??ﬁf en Qgtion MD2 di sc. However, this manner of
distinguish?’% FEVSETREE Mm% E ™2 disc is not limtative of the

invention. Alternatively, phase differences in a tracking error signal

bet ween on-track and off-track nodes may be utilized in determning the
di sc type. As another alterpative, the disc may be given a detection hole
for disc idéntiPREALRBNCHUFPBSESCOFAYNI4SYRERE a typical structure of the

recordabl e area on the next-generation MD2 disc. As illustrated in
The recording/reproducing apparatus according to

the present invention uses a magneto-optical disc as its
storage medium. The physical attributes, such as form-
factor, of the disc are substantially similar to the disc
utilized by so-called MD (Mini-disc) systems. However,
data recorded on the disc and how the data is arranged on
the disc differs from a conventional MD. More
particularly, the inventive apparatus employs a FAT (File
Allocation Table) system as its file management system
for recording or reproducing content data such as audio
data, so that compatibility with existing personal
computers is ensured. Once again, the term “FAT” (oxr “Fai
System”) is used generically herein to describe various
PC-based file systems, and it intended to be descriptive

of the specific FAT structure used in DOS, VFAT (virtual
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34 Fig. 4, the recordable area has all its data recorded 1-7 pp

nodul ation format . A DDT area and a reserve t~ L,:~ = :: are |ocated at
the beginning of (i.e., on the inner side of) the area where data are
recorded in 1-7 pp nodul ation format. The DDT area is provided to record
alternate ar~~~ managenent data for nmanaging alternate areas intended to
repl ace physically defective areas. Mreover, the DDT area includes a
managenent tabl e that nmanages a repl acenent area, which includes a

recor dabl BAE} eusefahnsHbBEPWSt 85/88r FAS BRysesl 1y Hémeemsve areas. The
managenent table keeps track of the logical clusters) determned to be

def ecti veS8AUEARBBOkeapsweldcRs HTFShdNTodiidgl sylsgemer spuiet imes r epl acenent
area assigned to replace the defective logical clusters. The DDT area al so
cont ai ns Naw TeEhnehogpn€dlebbyetefihewhdstr ie thaclfideosys tienf asedt i on f or
content protection purposes. A FAT area is also included in the area with
its data bgcwif@dwsnNNT- dpppamidyl aysaemf obrabptibeafAY dhedindouwsed by t he
FAT system for nanagl ng data. The FAT system in this enbodinment, effects
dat a manageoenbplYAsUAgt s{yerkhe EAT BY6HERYCENHE e rARRingallig k0
general - pur pose personal conputers. No U-TOC area is provided on the

next - genepat hope ¥BZ2wHi 86. gYBRB . a @@?aﬁ@@%ﬁéhoﬂhmoﬁbéﬁtiégél?aﬂﬁd int.c~
35 a next-generation MD2 player, data are read fromthe DDt' area,

reserve té?&Kem?ngthireEQEéiﬁg{ﬁépiiSéﬁEiﬁ%dagﬁg‘fﬁtﬁg btetdlesc. The
retrieved data are used for data managenent by the FAT system A

i e consup D kbh habi 26! LABrprRACaS;LS ROL-REeded poREX( apAngRalion ML

and MD2 di scs. re specif initralirzation 1s not required on these
0 s o ogRlab Sk FAB0E PEAPRLERAOA.S aBalOll BB nBoLERAYS {1 ack, and 2
storage capacity and to increase data security.
Furthermore, the inventive apparatus encrypts content
data and takes measures to prevent illegal data copying
and ensure copyright protection for the content data.
Generally, there are two kinds of specifications,
MD1 and MD2, developed by the present inventors for the
next-generation MD system. The MDl specifications involve
the use of the same disc (i.e., physical medium) as that
which is currently used by the existing MD system. The
MD2 specifications adopt a disc which has a same form-
factor as, and is identical externally to the disc of the
current MD system, but which utilizes a magnetic super-
resolution (MSR) technique to enhance recording density

in the linear direction, whereby storage capacity is

boosted.
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FAT table. Data may be directly witten to the recordabl e area of an unused
disc and then read therefromw thout recourse to an initialization process.
3. Signal formats What follows is a description of signal formats for the
next - generation MD1 and MD2 systens. The current MD systemutilizes the
convol utional code called ACCRC as its error correction systemin which a
2,352-byte sector corresponding to the data size of a sub-code block is
regarded as an increnent of access far read and wite operations. Because
t he convol uti onal Oheecsohreme MIValystemantdliaescas delsi Borade sequence
spanning a plurality of sectors, it is necessary to provide a |linking

sect or bet wegrdiath acedd meciOfssyhergriatid- aptel dal Ibisc henafskd®din As its
addressi ng system the current MD system adopts the wobbl ed groove schene
cal l ed A DI Rdstmhigd. aTsiengli@cshis' al. 20ka0aiick bodmeds andehekh sibdes of
the groove are flanked by wobbl es furni shed as address information. The

current MD syStygin Q0td MBkd de Al I BRGe SakRe 1 ABPreiagdlesf @ %yngga&ﬁess to
the 2, 352-byte sector. The next-generation MDL and MD2 systens, by
contrast, e@§1Q¥:§nP|OCk conpl ete code schene that conbines LDC with H' S,
and regards 64- ki | obyte bl ock as an increnent of access for read and

write operations. ELQKhqgeﬁ%&%ﬁﬁseﬁ?ﬁgﬂﬁégg?SQGthydﬁg% blggk conpl ete

code. This, however, Trequires a generat 1ron NDT Systemutilizing
the disc of the current. MD systemrearr e the ADIP signal .in a nner
compl yi ng witH 6 ST @I ity TAhed  THE REXL-SERSFarrSh B2 &pdiemis
set to alter _the' ADIP signal specifications to conply with the

speci ficati Sf& o'sfystti?é“ﬁ"reg%q &@F@Taﬁk}eo r%dyévﬁ)@mc{rlplﬁ%g' NG SEATF 7 are

expl anatory views, of the error correction systemfar use with the

next - gener atAFH NAR ths s 2TRA slsertii?r A0S && it sy em conbi nes
an LDC-based error-correcting code schene illustrated in Fig. 5 wth the

Bl S scheme SW#Wehth MB ¥ Stend -2 - (Fis§ant 1qehiatt 2% ®M¥epi cal structure of a

code block in the LDC based error-correcting code schene. As shown 37
It is proposed for the next-generation MD2 system

that the track pitch be in an inclusive range of 1.2 um
through 1.3 um (e.g., 1.25 um). For the next-generation
MD1 system with its disc structurally identical to that
of the current MD system, the track pitch is set to 1.6 pu
m. The bit length is set to 0.44 pm/bit for the next-

generation MD1 disc and proposed at 0.16 pgm/bit for the

MD2 disc. Redundancy is set to 20.50% for both the next-
generation MD1 and the next-generation MD2 discs.

The next-generation MD2 disc is arranged to
increase its storage capacity in linear direction by
resorting to the magnetic super-resolution technique. The
MSR technique involves taking advantage of a specific

phenomenon on the disc: that a cut-through layer becomes
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in Fig. 5 each error-correcting code sector is provided wwth a four-byte
error detection code EDC, and data are laid out two-dinensionally in the
error-correcting code block that is 304 bytes Iong horizontally and 216
bytes long vertically. Each error-correcting code sector is nmade up of
two- kil obyte data. As illustrated in Fig. 5, the 304-byte-by-216-byte
error-correcting code block includes 32 error-correcting code sectors of

t wo- ki | obyte data each. The 32 error-correcting code sectors |aid out

t wo- di nen&ggnakigalhyt reusgalpyhenhy- PAsLpFHd 2 EeMPEFRALEEEI A code bl ock
are furnished vertically with a 32 bit error-correcting Reed-Sol onon parity
code. FigseaBhedd Zldepiog mapppkial wBLEssthatt weze Asapsbemred Ebg. 6, a
one-byte BIS is inserted at intervals of 38 bytes of data. One franme is
constit ut adrbgehbZabytres1488rXtd) mofredahasuthr eembyherBtBadat a, and
2.5-byte frame sync data anmounting to 157.5 bytes of data. As shown in Fig.
7, a H'S bheekitesinaleadabkiA86 hranevseeadhappavenuledlaggdesanibed above.
A BIS data code (3 X 496 = 1,488 bytes) includes 576-byte user control
data, a 144pbykespddress unit nunber, and a 768 byte error-correcting code.
As described, the H'S code has the 768-byte error correcting code attached

to the 1,488-bytgrbdatfs, Tths Bt -gertdde: Sdk Wb &1 &k ovs des a rei nforced
error correction feature. Wth this Bl S code enbedded at intervals of 38

bytes of dahdesthechony! hoRaghor DY E5VAE LBBLNIRY08CUEbSatARd | Y

det ect ed. e error loCtation™is then used as t asis for erasure

ti I h . | P;_si i
formed on BUeh SPloeesPrgiBil ai; 18488 aav ity 2 SROLREAGE Y990 °3
is, the ADhE gignal iseEecoFgegrb¥ Qagggg ggdéeg% gggg frfgyency-nndu!ated
and for medTnt¥ grBBTREwbbbr &8°F n"AF sC2rat &FPal " Br§ ™o depicts a typica

sector fornat of the ADI P signal for the_ next- eration M1 stem As
shown i n BFHOSStedann SeLTAPSBRAEERE RPPB-ERpRal The cut-through

layer serves as a layer that regulates switched
connective force. When a specific temperature is reached,
the cut-through layer becomes magnetically neutral to let
the magnetic walls transferred in the recording layer be
shifted into the regenerative magnetic layer. This allows
infinitesimal markings to become visible under the beam
spot. For data recording, a laser pulse magnetic field
modulation technique is adopted to generate minuscule
markings on the disc.

On the next-generation MD2 disc, grooves are made
deeper than with a conventional MD disc and their
gradient is steeper as well so as to improve de-track
margins and to reduce land—indgced crosstalk, wobble

signal crosstalk, and focus leaks. Illustratively, the
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(ADI P sector) is made up of four-bit sync data, eight high-order bits of an
ADI P cluster nunber, eight |low order bits of the AD P cluster nunber, an
eight-bit ADI P sector nunber, and a 14-bit error detection code CRC. The
sync data constitute a signal of a predeterm ned pattern used to detect the
begi nning of an ADIP sector. Linking sectors are needed by the current M
system because this systemutilizes convolutional coding. The sector
nunbers for |inking use are negative nunbers for sectors FCh, FDh, FEh, and
FFh (h: hexgieoves JareThe AD Rrsdetsivef aramge icf tled sanehaoudhati-of the
current MD 39 system because the next-generation MDL systemutilizc~:>
the sanme di stn deeg, by Heherawviee Riradesiyts tisgninl e neilwganer atamyp: M1
system as shown in Fig. lo, has its ADP cluster structure forned by 36

ADI P sect or gor &hgioigrhf memdeghelee ,FEhdakthel i@ Feh WidthFis And ags =~
illustrated in Fig. 10, one ADIP cluster is made up of data constituting

two recordi Rghhesks ¢hnfd e @bt em eaedudi Fool hefleRi &he 2R P sector
structure for use with the next-generation MD2 system This structure

contains 16 _ADL oM SQsihat each ADIP sector nunber can be expressed
in four bit?é Lgﬁéﬁng sectorg are not needed by the next-generation NMD2

system because th§85¥%gggéfs§§st$§Fpé%fksﬁggyki%$t?ﬁﬁgr-Eﬁ%rgg&kng code.

As shown in Fig. 1 P sec ructure € hext-generati on VD2
system i ncludes four-bit sync data, .four high-order bits . of an ADIP cluster
nunber) e gHERREACAPHae MDY FAo51 CeRe LRE) BABETe PAVERBER. 4 GUE IS Uiber
bits of the ADI P cl.uster nunbe&, a fgur-b' ADI P s%c%or nunber,, gndwan
18-bit erroPPc8PfedtPnyUBSFiES L BREF TYRE @%n&oﬂgré coftdt PuPEIgSSi §hal of a
predet erm ned pattern used %3 ggt ct tﬂf beginning of an ADIP sector. The
ADI P cl ust et SREnB8r 2BoRBLLCAt e Be28 - pj bEkawl gy, the next-generation

MD2 disc has its laser wavelength A1 also set to 780 nm

and its numerical aperture NA to 0.45 for the objective
lens in the optical head.

The next-generation MD1 and MD2 systems both adopt
the so-called groove recording system as their recording
scheme. That is, grooves are formed over the disc surface
as tracks for recording and reproduction purposes.

As its error-correcting code system, the existina
MD system utilizes a convolutional code based on ACIRC
{(Advanced Cross Interleave Reed-Solomon Code). By
contract, the next-generation MD1l and MD2 systems emplcy
a block complete code that combines RS-LDC (Reed Solomoun
Long Distance Code) with BIS (Burst Indicator Subcode)
Using the block complete errqr—correcting code eliminates

the need for linking sectors. Under the error correction
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i.e., high-order four bits, md-order eight bits, anta | oworder four bits.
Since 16 ADI P sectors nake up acs ADI P cluster, each ADI P sector nunber is
given in four bits. Wiereas the current MD systemutilizes the 14-bit
error-detecting code, the next-generation MD2 system enploys the 18-bit
error-correcting parity code. For the next-generation MJ)2 system as show
in Fig. 12, each ADIP cluster is provided with one recording bl ock of 64
kil obytes. Fig. 13 depicts relations between an ADI P cluster and BIS franes
for the néthefen&OmRIRTDLRS #idh BAS sHdh liaraipn 1@f aieunst P cl ust er
is constituted by 36 ADIP sectors ranging fromFC to FF and fromO0O to 1F.
A recor di EFrerodhadf MY ledaalytiss dapeictied dyaBlisher Simenterfror read and wite
operations, is laid out in tw portions in each ADIP cluster. Each AD P
sector is ldicaitded iist eittivg Zedl tisy deteing ldef LT dwald th8 e s and t he
second-half 18 sectors as shown in Fig. 13. The data in one recordi ng bl ock
form ng aerasarerecrreatilomad and wite operations are placed in a H'S

bl ock made of 496 frames ranging fromframe 10 to frane SOS. The 496-frane

dat a constitutingdbpeedl &sbthekaddeessthixegsveinhia tlef Ganeapneanbl e
ranging fromfrarnf: 41 O to frane 9. The data franmes are further

suf fixed wobbladsigrobiemeypesiamblegebynal B4 nhlemsdyiaam dwe firame S11. A
total of 512 frames of data are thus placed in each of the first and the

second haEBr&EdEhﬁnﬁDbBtﬁ|%&H@%10¥h€hgib%on%lHsr%mwdﬂéé'q?“‘ADlP sector
FCh to ADIP sector ODh, the second half ranging from ADI P sSector CEh to

ADI P sect gbphilis %ngpﬁgggabhg aad-agst ﬁmbg—fngggow.ovmgg EOpRI gEect t he

data upon |inkage w | acent recording S. The prea ranes are

al 80 usedahakoddhfgPhhsteh' 18R 18! AR RMBLEUE® OB ocRY] ST onal

of fset control.
The current MD system and the next-generation MD1 and MD2
systems differ in linear density. Whereas the current MD
system adopts as its error-correcting code a
convolutional code called ACIRC, the next-generation MD1
and MD2 systems are set to use the block complete code
combining LDC and BIS. As a result, the current MD system
and the next-generation MD1 and MD2 systems differ in
redundancy and have different relative positions between
ADIP and data. For these reasons, the next-generation MD!
system with its physical disc structurally identical to
that of the current MD system handles the ADIP signal in
a manner different from the current MD system. The next-
generation MD2 system is set to modify ies ADIP signal

specifications for better compliance with the next-

generation MD2 specifications.
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A physi cal address used to record or reproduce data to or froma given
recording block is designated in tw portions: an ADI P cluster, and

di stinction of either the first half or the second half of the cluster.
When a physical address is designated for a wite or a read operation, the
ADI P sector is first read fromthe ADI P signal in question. Froma

repr oduced signal of the ADIP sector, the ADI P cluster nunber and ADI P
sector nunber are retrieved so as to determ ne whether the first half or
the second hal f of ThBecébrént| MBt systsmi adebtecEFMFi(g. td41il | ustrat es

rel ati ons between an ADIP cluster and BIS franes for the next-generation

| ~2 system nioRdiulbhe ogXbsgarer abdal alvRdns ¥yise@n awhsi@uy itheingxtl2, 42
16 ADI P sectors constitute one ADI P cluster. Each ADTP cluster is furnished

wi th one rege&@&%ﬂ1Q50ﬂbloﬁn@4mbulepgteasothQHQE Ag,rhows)igp Riggyr, 14, the
data in one“recording block (64 kil Obytes) constituting an |ncrenent for

read and mehg PRAGAL' PASiRLC pREACEYCY BAKELT PIALY MadpauRaf 496 frames

rangi ng fro rame 505 T e 496frane data c nstltutlng the BI'S

bl ock are p 1%5% W&%gfqt%%eihgﬁ?Fgaeaggleﬁh%ﬂSIQQ onrf&%g% Q to franme

9. The data tT4anes are turt Xéd wi't ﬁe postanble rangi ng
fromfrane to fr 11. A t taI of 512 frames, of data are ced in
the ADI P cl stePprgﬁgnﬁaﬁ PEN XD sec elHEﬁtFo Ang s%%fgr 9?§é°“

preanbl e and post franmes before an after, the .data fra S are provided
15e% 5

to protect tHe & aMﬁgoﬁyﬁFﬁWEQBSﬁﬁ?h enfereddrngi AgtHrS RS The
preanble frames are al so used for g 8 PLL settlenent, signal anplitude
control, an&h&igndptss flEELCEAR BREhRphPaFed) ond@rEsdals E8SPESECor d or
reproduce data to or froma given recording bIock is designated in the form
of an ADI P ERddter., WhME £°5h9§Pc§P1aauﬁ5§e r8ddeyi gaxtdadlf 5ESROMEPt e or a
read operation, the ADIP sector is first read fromthe ADIP signal in

quest i on. FPBrhla répMbdfiesdtbegMBP 8¥SERE-ADI P sector, the ADI P 43

The disc driving system adopts either CLV (Constant
Linear Velocity) or ZCAV (Zone Constant Angular Velocity).
Standard linear velocity is set to 2.4 m/sec for the
next-generation MDl1 system and 1.98 m/sec for the next-
generation MD2 system. With the current MD system,
standard linear veloc%ty igs set to 1.2 m/sec for 60-min
discs and 1.4 m/sec for 74-min discs.

For the next generation MD1l system with its disc
structurally identical to that of the current MD system,
total data storage capacity per disc is about 300
megabytes (on the 80-min disc). Because the 1-7 pp
modulation system is adopted instead of EFM as the
modulation system, window margins are changed from 0.5 to

0.666, whereby recording density is increased by a factor
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cluster nunber is then retrieved. To start witing or reading data to or
fromthe disc of the above structure requires using various kinds of

control information for |aser power calibration and other purposes. As
shown in Fig. 1, the next-generation MDL disc has the P-TOC area i ncl uded
inthe lead-in area. Diverse itens of control -information are acquired from
the P-TOC area. A P-TOC area in enbossed pits is not provided on the
next-gener%;ion i ~2 disc; contraol informati.on is instead recorded using the
ADI P si gnalL i tire POBES Khgr 85 1RECCHEEE™ HE TORLATELEN 11 o2 di s
utilizes the magnetic super-resolution technique, |aser power control is an
i mport ant GARFRE Iy ah /LIS ediddh LRGI3D e R EPR BT ERCEERN | n pover
control are provided in the lead in and | ead-out areas of the

next - generstsdtem,| datgi ffLikignays ishdwestedadhereadreerding structure
on the next-generation MD2 disc. As illustrated in Fig. 15, the |ead-in and
| ead- out @eswsityf itshulitdethavemrsied powerfaatobrafi bndér edfeoralllgser
beam power control purposes. The lead-in area includes a control area that
records ABliRIcwiier @amenidirsmtimomselhelaAlal Btardgeo|capdoriypti omahscri bes

di sc control data using the |ow 44 order bit area of the AD P cluster

nunber. Mapprapaaistiedd ldpubillee tAAIP ofl WHeercuridied M affstendt the begi nning
of the recordable area and constitutes << negative value in the |lead-in

area. As shown imhEi gextSgehbeadDbR EB0t 6f senNuthe iRgxly g8Reraghar M2 di sc
is made up of four-bit sync data, eight high-order bits of théeé ADIP cluster

nunber, eiggl O"rbiﬂes%qm:ri% falchinligue id PUAHES Ridst i e AD P cluster

nunber), ur-bit ADIP sector number, and an 18-bit error-correcting
Par i 1y C0Gra At nleBierlslyl Aol 1in® Wl dot UifleTe s dilea he ADIP
cluster nunber deScribe control data such as a disc
storage capacity amounts to about one gigabytes.
At standard linear velocity, the data rate is set

to 4.4 wmegabits/sec for the next-generation MD1 system

and 9.8 megabits/sec for the next-generation MD2 system.

2. Discs

Fig. 1 shows a typical structure of the next-
generation MD1 disc. This disc is structurally identical
to that of the current MD system. That is, the disc is
made up of a dielectric film, a magnetic film, another
dielectric film, and a reflective film, deposited on a
transparent polycarbonate substrate. The disc surface is
covered with a protective film.

On the next-generation MD1 disc, as shown in Fig. 1,

a lead-in area on the innermost side (of the recordable
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type, magnetic phase, intensity, and read power. The high-order bits of the
ADI P cluster nunber are left intact, which permts detection of the current
cluster position with a fairly high degree of accuracy. ADIP sector "0" and
ADI P sector "8" allow the locations of ADIP clusters to be known precisely
at predetermned intervals, because the eight |loworder bits of the AD p
cluster nunber axe Left intact. How control data are recorded using the
ADI P si~z~;~ is described in detail in Applicants' Japanese Patent

publ i cat i onaNea, PRbeze3rdde rmositl“i slederen t3 aOxtaghier]l 200w cttilom entire
contents of which being incorporated herein |~y reference.. 45 4.
Structure oftellheikvecandiangentprodfcithg afipa)athizs RBesotTdoed phel-ow Wit h
reference to Figs. 16 and 17 is a typical structure of a disc drive unit
(recordi ng/ paREegdd MTOCAIAALUDY Coalt ee@Hl)i es-as t hadi sCph{8kcal
recordi ng/ reproduci ng use with the next generation MDlL and 2 systens.

Fig. 16 shows rgceuge dithi@ Wieh LohBel tutee0rNeslcilatdddds bhaki vely with a
personal conputer 100. The disc drive unit 1 ificludes a media drive unit

meory 5. USBEE Uy or S SBE B S o Roa e Lot g nuSaret a

menory 5, U Hus) i nterfaces 6 an 7, a

system cont ¢ Qlel . _an n L0 Si; .t .10 dia-drive unit
2 permts réﬁﬁ?gﬁﬁgigﬁdgpgpfgﬁgétF§%9§§§d§?§°#ﬁh§ﬁ§ F&%ﬁa ogdggbdisc 90.
The di sc 90.i§Pa ngxt-generation MDL di sc, a next-generation MD2 disc, or a

current MD %? &NFarSE: An internal structure of the media drive unit 2

w Il be discussed |ater with reference to Fig. ,17 he pory transfer
controller 3 contr ?sg??aﬂg oF oFd%it2 Sha ?%Qﬁabagér?ggéﬂﬁ'f?énF fie nedi a
drive unit 2 Under control _of the nmory transfer, controller 3, the
cluster buf tErdmdRopyeR BHF#Bﬂ%nﬂaFggtRé*ogrérﬁéadsiﬁ Xgcordable

area (where magneto-optical recording is possible). This
is a recordable as well as reproducible area including
recording tracks furnished with grooves as their guides.
On the inner side of the recordable area is a U-TOC (User
TOC) area.

The U-TOC area is the same in structure as that of
the current MD system in which disc management
information is recorded. What is held in the U-TOC area
is the order of track (audio track/data track) titles and
management information written over as needed to keep up
with the recording or erasure of such tracks. More
specifically, the management information includes start
and end positions of tracks (i.e., parts making up the
tracks) and mode settings.

An alert track is furnished on the outer side of
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increnents of recording blocks fromdata tracks of the disc 90 by the nedia
drive unit 2. The auxiliary nmenory S, under control of the nenory transfer
controller 3, stores various itens of nanagenent information and speci al
information retrieved fromthe disc 90 by the nmedia drive unit 2. The
systemcontroller 9 provides overall control inside the disc drive unit 1.
Furthernore, the systemcontroller 9 controls conmunications with the
personal conmputer 100 connected to the disc drive unit 1. Mre

speci fi cakhg, UrBeCsgseam cHat e ot Fackocortaspauancal e¥El goebdnected to the
personal conputer 10D via the USH interface 8 and USB hub 7. In this setup,
t he syst emeconded| thergonetbiated sc antands esudausld bd Mirderdd hayidst , and a
read request fromthe personal conputer 100 and transmts status

i nfornmat idb phayethi#f hbeedsaryienfionfeti antbo thiee A@rEmE MO | ustrati vel y,
when the disc 90 is loaded into the nedia drive unit 2, the system

control | esy8Sténst rred Ssded bl e alt é v ea wnd tn2ngothetr tRgedipsagenent
information and others fromthe disc 90, and causes the nenory transfer
control | efo8 tiepkaeR the hektigéndraBRageNent syt RANAORan®bE. bel N0 the
auxiliary nmenory S. Gven a request fromthe personal conputer 100 for 47

readi ng aygeatabp FAFrs8GLLLont RELRYEhEM-GRRERR! LstRnCaUsRs the nedia
drive unit 2 to read a recording block containing the FAT sector in

queSti0”-rJH&iﬁfﬁ%Lé&?éiéﬁCBEdkgg bLagkqdpta areaW(ishbeh Hﬁl ReeCl uster
u | of the o)

buffer nenory 4 r contro menory transfer contr er 3. Fromthe

recordingabl ok dates aGELgD 10 EDPIGLUST el DHET SLATEADLY Aoty System

controller retrieve e data constituting e requeste sector. The

retrieveqadqgalaééiééggggggged to the personal conmputer 100 through the USB

interface % and" under control of the systemcontroller 9.

Fig. 2 shows a typical structure of the recordable
area on the next-generation MD1 disc indicated in Fig. 1.
As illustrated in Fig. 2, the beginning of the recordable
area (inner side) has the U-TOC area and the alert track.
A region containing the U-TOC area and alert track has
its data recorded in EFM format so that the data may be
reproduced by current MD system players. On the outer
side of the area of data stored in EFM format is an area
where data are recorded in 1-7 pp modulation format for
the next-generation MDl system. There is a clearance of a
predetermined distance called a “guard band” between the
area of data recordings in EFM format on the one hand,
and the area of data storage in 1-7 pp modulation format
on the other hand. The guard bgnd is intended to prevent

malfunction of the current MD player when the latter is
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G ven a request fromthe personal conputer 100 for witing a certain FAT
sector, the systemcontroller 9 causes the nedia drive unit 2 to read the
recordi ng bl ock containing the FAT sector in question. The retrieved
recording block is witten to the cluster buffer nenory 4 under control of
the menory transfer controller 3. The systemcontroller 9 feeds the nenory
transfer controller 3 wwth the FAT sector data (i.e., wite data) com ng
fromthe personal conputer 100 via the USB interface 6. In the cluster

buffer nenonyaded ke treokr espendeng bAToResMDAr saitandid sendat ed under
control of the systemcontroller 9. 48 The system controller 9 then

instructs the menpgy tRaNBEGInRPAGTOF| Ehe3atat baNgheL LEOBYHDRgE! Uster
buffer nenory 4 the recording block data, with the rel evant FAT sector

updat ed theseinp! foklieaiedhd rdiie Yai k.2 anahi Laglatacnlhe aedig drive

unit 2 wites t recei ved recording bl'ock data to the ‘disc 90 fol lowing a

dat a nodul at , . .swi.t ch i d_to t troll
o Tni's sw PLRABiBE PReg i BtibA TRRILY SIACRhE o e T e un o
1 to either,the t - gener.at;ion VD tem,or. the current t, I

ot her ;ords?hFhBB§?§5g8r39edé 39nf%i§g§58ggﬁgeop #Fﬁﬁgyéggfgxgéggltonthe
current MD t, di 90 i f ot f int f t of . th
Current D SHGLENE 8RO ANERECRS: AntdHOERA AU ) ene At BROVER SYLEm The
switch 50 serves %f show t he aser exg#tci&l§h¥pat operatign pode is set on
the di sc dr FPe®@Aft SECTAAR| Bed1HBe hiHPESR L4V PASeAs CBhERRICRAYel ect ri cal |

magnetic or hybrid switch may be used as well. The disc drive unit 1 is
furni shed wBeRezagrdphapbarst SHhe EPSYEVANCTEEK (17 RFevEdsdis® Displ ay).
Wien fed with a display control signal fromthe systemcontroller 9, the
di spl ay uni ecsemmagatiespniprmagiovataranansensgl proggckéons constituting
status information on the disc drive unit 1 as well as user-oriented
messages. Furthermore, the area of data storage in 1-7 pp

modulation format includes a FAT (File Allocation Table)

area. The FAT area 1s an area that allows the FAT system

to manage data pursuant to FAT system criteria used by

general -purpose computers. More specifically, the FAT

system carries out file management based on FAT chains

involving both a directory indicating the entry points of

root files and directories, and a FAT table describing

FAT cluster link information. Once again, the term FAT i-

used in a general sense to refer to a variety of

different file management schemes employed by PC

operating systems.

The U-TOC area on the next-generation MD1 disc

records two kinds of information: an alert track start

position, and the start position of the area for data
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49 In its input section, the audio processing uniOti"' includes
illustratively an anal og audi o signal input par: nade of a |line input
circuit and a mcrophone input circuit, an A/D converter, and a digital
audi o data i nput part. The audio processing unit la also includes an ATRAC
conpressi on encoder/ decoder and a conpressed data buffer nenory.
Furthernore, the audi o processing unit 10 includes in its output section a
digital audio data output part, .a ¥ A converter, and an anal og audi o signal
out put paPftorggE 3t &‘Biﬁ@ HEFH&Pt&PPc%PFmgﬁd a headphone output circuit.

If the disc 90 is a current MD systemdisc and if audiQ tracks are to be
recorded to the HWn8R 3oneykgPeaeratdPd ¥al a2tsf iafalegdaddiBtei gnals) are
input to the audio processin% unit 10. The input data are |inear PCM
digital acGuryendt ¥Dopyaharolavero dnGrxmatiphi ds xeadcéxvey tdg Uo |inear
PCM audi o data through the A/D converter. The |inear PCM audi o data are

t hen subj #oCedree ATRABecdwpdedsiddscencBbe npebeieved érHYCpl aced into the
buffer nenory. The buffered data are then read fromthe nenory in a

sui tably tnffedmaadner reiveals ichedallartncrenknpsségional aitowangDl P
clusters) and transferred to the nmedia drive unit 2. The nmedia drive unit 2
subj ects the adeptessadkdababehugcksandfl ebr etlatoias BEWaS5Gillprocess before
writing the nodul ated data to the discw~. as audio tracks. If the disc 90

is a currgihriDpeYsteregiroauand.i t TielthDett agksclar €onva bes r@éptoduced from
the disc 90, the nedia drive unit 2 denodul ates the reproduced data back to

ATRAC- conppfiseedutiahg aRd knarsf abanbihGadaipgutakededat aike therapdi o
processing unit 10 through the nenory transfer controller 3. The audio

process!nthPhExEQgéﬂgkﬁﬁﬁénth91r§z§E¥ﬁdaﬁétéahﬁoéTBéCuQQHpE8§siOP decodi ng
to acquire linear PCM audi o data ich are output through the digital audio

data outp er,nati y egel data are converted by the DA
converterE%ngﬁgFggkgug?ghs¥§%aFg%Q§ﬂFc%9g¥§ﬂéutput t hrough the |ine out put

or headphone output rt. The disc drive unit.1 jmy_be. ¢ ected to the
e sonal | comput 1t BETHE S eRe: het SR HERE 1V TRt HETLRE o r angemnt

I'llustratively, an.exterpal interface uch ag IEEgpﬁlns itute, of
EIectricaweﬁﬁégﬁl2&F?on&gésEﬂéFﬁeS?E?OESéﬁ HE§ b8 utM-PzBUR¥BF - t he
connection, Read and_ wite data are nm aged usi ng, the FAT system How
Conver si ORLFEEBRFGEERY- bERReBNSFECBPHNIGNEY B REOIRE FATERLE oPSoPs

di scussed in detail in Applicants' Japanese Patent Application No.
2001- 289380ef PFeAth@rt HerFapdn8i8n®ht ent Office in 2001, the entire 51
contents of which being incorporated herein by reference, Updating a FAT

sector, as descri¥idy abvve: -genanateon ML digesks nkPadadridttry dl ock (RH)

contai ning the FAT sector in question and then reading the recording bl ock
next-generation MD1l system player, information is read

from the U-TOC area of the loaded disc. The retrieved U-
TOC information reveals the start position of the area
where data are stored in 1-7 pp modulation format and
allows data to be read from the DDT, reserve track, and
FAT area. Over the area of data storage in 1-7 pp
modulation format, data management is effected not with
the U-TOC but with the FAT system.

Figs. 3A and 3B show a typical structure of the
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data fromthe disc. The retrieved data are witten to the cluster buffer
menory 4 and the FAT sector of that recording block is updated therein.
Wth its FAT sector updated, the recording block is witten back to the
disc fromthe cluster buffer menory 4. The recordable area is not
initialized on the next generation MDL or MD2 disc. This neans~that if a

gi ven recordi ng bl ock has yet to be used upon FAT sector update, an attenpt
to read the recording block data will result in a data reproduction error
because no REx$i-gealerat iowt MDAedisw.t hThesddiacr ésrabkgedmpdemiphefdasc, the
FAT sector cannot be updated. Reading a FAT sector also involves first
accessi ng t daelectndiond illmcla cmygretiage t lre, FATosket odiehequesti dhland
then reading the recording block data fromthe disc. The retrieved data are
witten to thd e wsiféedeiivieefidenodepbdsiaeds oho acxtirhaspatraatrt ar get FAT
sector data fromthe recording block. Since the recordable area is not
initializedpolcakdonater dubgcheek |Thguesst osuhfscyelst @obersgedithhe
attenpt to extract the data will also 52 fail or will result in erroneous
dat a reproduchioheWclikeN@iflm.si gnal obtained. The failure discussed above
is circunvented by determ ni ng whet her the accessed recordi ng bl ock has
ever been used in bhecpashext igbheraeeon iy Biock Ls huggedeunygcgigthe
recording block datfa are not read. Mbre specifically, a Signa recorglng

bi t map (SRHlag",Stﬁreeifesg-&ﬁ E?thahet e AREe8¢ReON 1 kNG c:sgegﬁ!' ng bl ocks
represented by a recordi ng ock nunber have ever been used, as shown in
Fig. 20. In,the si.gnal ,recardi bi, ¢ it _"0" i.s.set.for_ea

Fecor di ng. bRGERoEASE haeSnaver T AEPEraPiBheretrenBiotoshd afhRPTR L i
set for the _recording bloc at. has data witt t her et | east opce.
Fa. 91 1o SiPrdhchade Hhe dpaAs ot rifarA iRl - e AR S
connect ed togg di sc drive unit ﬁonggtgble mﬁih t.he next-generation MDL and
MD2 discs rERRSSFECaPLES A8 ERBARECH: PEAT S el EBAS IR BRPRNBAYULRE | 0aded in

the disc drive unit. . )
control information based on the ADIP signal. The

recordable area starting from outside the lead-in area is
a recordable as well as reproducible area that has
grooves formed therein as guides for recording tracks.
The recordable area has data recorded in 1-7 pp
modulation format.

On the next-generation MD2 disc, as indicated in
Fig. 3B, the magnetic film is constituted by a magnetic
layer 101 acting as a recording layer for recording data,
by a cut-through layer 102, and by a magnetic layer 103
for data regeneration, all deposited on the substrate.
The cut-through layer 102 serves as a layer that.
regulates switched connective force. When a specific

temperature is reached, the cut-through layer 102 becomes
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In step S1 of Fig. 21, the conputer issues a command to read data froma
FAT sector, and the nunber of the recording block containing the FAT sector
in question is obtained. The sector nunber in this case is an absolute
sector nunber, with nunber O representing the 53 begi nni ng of the user
area on the disc. In step S2, a check is made to see whether the FAT sector
has been replaced by an alternate sector. If in step S2 the FAT sector is
not judged to have been replaced by an alternate sector, this neans the

t ar get FATagoetdrcaldyi melutded ite et tdeomgigngthloselmse nunber was
obtained in step S1. In that case, step S3 is reached in which the bit (O
or 1) cortespsfidrrgdt dnt hder eecoctidigagbllaylemurtiierta $oea i vl finma t he
signal recording bitmap. If in step S2 the FAT sector in question is judged

to have behe repkneedthyeamagneeiralaysection,. arhast valowead/ wite
operation is to be carried out on the alternate sector. In that case, step

S4 is .reaafgditBstiathmbhfingeohid REeb ek raien 4y 1Y asantddpd he act ual
alternate sector is obtained froma DDT alternate table. Step $4 is

fol I owed Q)(e%_te@pag?’agga‘ﬁ’@h‘ﬁhyt Qﬁlgk‘?eﬁouﬁﬁe@ LBV RPN P cHae number

of the recording blo containing the alternate sector I's acquired fromthe

signal re I L . S|l r rding map i s structured as shown in
9 ?gé%g@gg?%b%aﬂagﬁgﬁ1éoggglar §g9qr.di ng map

Fig. 20. ave~yet t witten to a given recording block, the
2 P A, Sk S L e R e
whi Ch 1 NeOE} Bn*F S8BPAr AL B Hag, PaFePBRoRc A s ERRhEeRSE B
recordingtggoggfggm ggg%iggtrieved from the lead-in area.

Specifically, if P-TOC information in embossed pits is

detected from the lead-in area, it means the loaded disc

is a current MD system disc or a next-generation MD1l disc.

If control information based on the ADIP signal is

detected from the lead-in area, with no P-TOC information

in embossed pits detected, it means the disc in question

is a next-generation MD2 disc. However, this manner of

distinguishing the MD1l disc from the MD2 disc is not

limitative of the invention. Alternatively, phase

differences in a tracking error signal between on-track

and off-track modes may be utilized in determining the

disc type. As another alternative, the disc may be given

a detection hole for disc identification purposes.

Fig. 4 shows a typical structure of the recordable

area on the next-generation MD2 disc. As illustrated in
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has had data wwitten thereto in the past. If in step SS the bit is judged
to be "1" corresponding to the recording block nunber in question in the
signal recording bitmap (i.e., the recording block has had data witten
thereto in the past?, then step 56 is reached. In step S6, the recording
bl ock data are read fromthe disc and witten to the cluster buffer menory
4. In step S7, the data corresponding to the target FAT sector are
extracted frominside the cluster buffer nenory 4 and out put as read data.
If in step B%gthe,bthei xeroddatdleoalea” Bascallespendiatg treddielexiecor di ng
bl ock nunber in question in the signal recording bitmap (i.e., the

recordi ng bhegkphamohalabaodatfarmattt e birer et@asenfiaat reskhea 616p:S8 is
reached. In step S8, the entire cluster buffer menory 4 is filled with

zeros. Stepa®8 1Lschekhowedthy begRnRIngr bfWHiich .thendaha gemkeespqadi ng to
the target FAT sector are extracted frominside the cluster buffer nenory 4

and output gg)regad daka- whk@e dithSazefl kawehaeh h iLQpﬁpP%bﬁhqthBg when
SS the personal conputer connected to the disc drive unit conpatible with

the next. geparaston M of My Al S5 61468 €61 Pabrd GIELRRE S OLLFAT

sectors to t I SC in the di'sc Ive unit.

t he conput er, _] t Lte d FAT sect.ot n he nunber
of thenPeco&%bﬁégﬁgggkagg%?g?ﬁiﬁaﬁ%h%ﬁ&Agiggggggeiﬁraégsépgﬁngggoggained.
The sector nunber in this se.,i aLso an_absol ute sector nu " W th
number 0 r epPELEREi RGVERE2DLY TRERGCEVe RESaBer MOESORRE ¢ e 0T | st ep
S12, a check is pad %o see whet her the%giT sector has been replaced by an
alternate s%E?%r?n?fu fiSsPePBIZTABE Fh ﬁch?tiﬂa&68§Fi8n is not judged

to have been reglaced by an alternate ieétor, that neans the target FAT
sector is i REPLACEMERAL AESRecBRUFAGIRFLERERnBsECRORBEPRad 8Bt APREd in step

S11. In this case, i
substitutes for the physically defective areas. The

management table keeps track of the logical cluster(s)
detgrmined to be defective and also keeps tracks of the
logical clugter(s) in the replacement area assigned to
replace the defective logical clusters. The DDT area also
contains the UID mentioned above. The reserve track
stores information for content protection purposes.

A FAT area is also included in the area with its
data recorded in 1-7 pp modulation format. The FAT area
is used by the FAT system for managing data. The FAT
system, in this embodiment, effects data management
pursuant to the FAT system criteria applicable to
general -purpose personal computers.

No U-TOC area is provided on the next-generation

MD2 disc. When a next-generation MD2 disc is loaded into
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step S13 is reached in which the bit (0 or 1) corresponding to the
recordi ng bl ock nunber is acquired fromthe signal recording bitmap. If in
step S12 the FAT sector is judged to have been replaced by an alternate
sector, an actual read/wite operation is to be carried out on the
alternate sector. In that case, step S14 is reached in which the recording
bl ock nunber representing the actual 56 alternate sector is obtained from
the DDT alternate table. Step S14 is followed by step S13 in which the bit
(0 or 1) aonerspgedengtiont MP2npibgerof dahe azeomreiadg firooc kheomiai ni ng t he
alternate sector is acquired fromthe signal recording bitmp. The signa
recor di ngagep, i gesbivet uradkas anHoPATI hoEhged2@s bBesewithada abavwe yet to be
witten to a given recording block, the bit corresponding to that block is

ilTustratbpetMe” 8isclf ﬂ@éar@@yﬁe«b@@ruautéﬁ@ t9e@ £6£044t89 bl ock at |east
once, the corresponding bit for that block is illustratively "1." Step S13

is foll ongdnRYeRERP 5¥5chA pﬁTcgygEng|gnal recording bitmap is referenced
to see whet her the recordlng | ock in questlon has had data witten thereto

in the past. If A a {ﬁﬁf&ﬁlﬂéai ﬂ% Sceds £97 g@pondlng to

t he recordlng bloc estion int recor Ing bitmp

(i.e., thﬁ égggrﬁ ngegko§§ngggiggg ﬁgiaaﬂﬁlhbgnd%ggget De the past), then

step S16 1S Féac recor ock a are read from

Cor r esporaPRGL FbSE ALY Sffaiﬁlﬁk““ Eiofr P rhefo pabiF e L§n§%§§§iﬁ’e Fepl aced
n ste S15 the bit

wth mmlég data inside_the cluster buffer b&
i s judge fﬁcﬁeexﬁep57f°rcﬁaY@§58nBFﬁﬁaF6tfﬂﬂ chara aBFSck nunber in
guestion

reserve track, and a minimum set of tables including a
" FAT table. Data may be directly written to the recordable
area of an unused disc and then read therefrom without

recourse to an initialization process.

3. Signal formats

What follows is a descfiption of signal formats for
the next-generation MD1 and MD2 systems. The current MD
system utilizes the convolutional code called ACIRC as
its error correction system in which a 2,352-byte sector
corresponding to the data size of a sub-code block is
regarded as an increment of access for read and write
operations. Because the convolutional code scheme
involves an error-correcting code sequence spanning a
plurality of sectors, it is necessary to provide a

linking sector between adjacent sectors when data are to
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in the signal recording bitmap (i.e., the recording block has had no data
witten thereto so far), then step S18 is reached. In step S18, the entire
cluster buffer nmenory 4 is filled with zeros. Step S18 is followed by step
S17 in which the data corresponding to the target FAT sector in the
recording block are replaced with the wite data inside the cluster buffer
menory 4. After the data corresponding to the target FAT sector in the
recordi ng block of interest are replaced with the wite data in step S17,
step S19 i sbeecapdeted!| n 24 e Sk drtdws imgr arydh tregn bl tdok daterdrMDritten to
the disc. As described, when data are witten to or read froma FAT sector,
a check is spdeenoadeptsfthewobbbedi ggobleckchent acalbgdt ApIpFA sect or
has ever been used. If the recording block is judged unused, data are not
read from t{aeicRCAr diAGLE! H5kraBrgrébiee et i Forhbdst 8id BbERT sIBE®TYE4 1S
filled wth zeros. This allows the unused recording block to be handl ed as

having an ighdi§Lodek Ugrof FPanked by 6Rdtbbl e HOF @FH PEhOG CHE Sadiptsdata are
witten or read in increnents of FAT sectors even if the recordi ng bl ock

contai ning {he, (ﬁgegnFAEﬁeeca&rr_é?@é Mw%}lse%%ﬁg;g&%ﬁ@ maﬁ’fge% e i

not acquired. 5 n the preceding exa ta are'witten to or read
connect ed. Lo T he® ATAET ot ok SEHRHAT MBI b0 e g e Ay & o w1
o N o L B e B AT A SRR e P s
Dea N9 Ol oM dECTe BRSPS Sk d{o hsdl st gl syl Al one 15

s shoun | rEdTIeo S BGbET Bi, 38 | LT buerel TR brO e DA th {ho

disc drive unit alone reads data froma FAT sector of a next
an increment of access for read and write operations.

Linking sectors are not needed by the block complete code.
This, however, requires that the next-generation MD1
system utilizing the disc of the current MD system
rearrange the ADIP signal in a manner complying with a
new recording method. The next-generation MD2 system is
set to alter the "ADIP signal specifications to comply
with the specifications of the next-generation MD2 system.
Fig. 5, 6, and 7 are explanatory views of the error
correction system for use with the next-generation MD1
and MD2 systems. This error correction system combines an
LDC-based error-correcting code scheme illustrated in Fig.
5, with the BIS scheme shown in Figs. 6 and 7.
Fig. 5 depicts a typical structure of a code block

in the LDC-based error-correcting code scheme. As shown
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generation MD1 or MD2 disc. In step S21 of Fig. 23, the relative cluster
nunber of the FAT cluster containing the target FAT sector is obtained. In
step S22, the absolute cluster nunber of the first FAT cluster is acquired
fromthe file directory entry. In step S23, a FAT table chain is foll owed
fromthe starting absolute cluster nunber thus acquired, until the absolute
cluster nunber of the target FAT cluster is obtained. In step S24, the
absol ute sector nunber of the target FAT sector is acquired fromthe

absol ute thupigr syunbachoéribe-targettkEAd ebdet eectVit Hst peoatigedut e 59
sector nunber of the target FAT sector thus acquired, step S25 is reached

in which datp areougadyteosribe Bélectsent ebdeThBCSeahAr ddakaakeadi ng
process is the same as that shown in Fig. 21. Fig. 24 is a flowhart of

steps in Y‘Qi&ho{[l@et\gbS&llﬂéhgfoHQllyaiﬁnﬁhé’rbk%érdéb%rE@thEAZOEECt or of a
next generation MD1L or MD2 disc. In step S31 of Fig. 24 e relative

cluster 1:@81& eﬂagsg F 4Cbg§é§r188@%9&98&%15{&5?8 éTb geLor is

obtained. Tn step olute Tluster st FAT cl uster

is acqui rf%n$r9g£%gga{ g déa[cqgtecg b rgcg re% é#eﬁ%égB é@g FAT tabl e chain

is follo rom rting absolu TUS ach|red unt i |
t he absol ute cl ust e f th rg FAT, cluster Ial In step
S34, the %%cz%lﬁ?e ge%‘f’ ”f?li a{:%e %ﬁg lﬁtlr se%‘% oJr i's %bt af ned from
t he absol st er nb he target FAT cluster h {he absolute
sect or ﬁ%%r§é¥ ?%EeP3¥§§{6Fﬁﬁtgeﬁfﬁ?gtﬁEErﬁﬁ ﬁP?eﬂOdngE §%5 i s reached
in mhich datﬁ gre witten to the FAT sector. The sector Ea witing
process iPEREAR3NE? A3 YPRT CSRBRAT 1T FFYS e2§ecFﬂth€prE€e Fﬁ@bER%nples

the signal recording bitmap shown in Fig. 20 is_used to determ ne whether
the recordtrdy Prekk IRt AhisFFIHeE innrade t3pctrrs dasd apit

two-dimensionally in the 304-byte-by-216-byte error-
correcting code block are furnished vertically with a 32-
bit error-correcting Reed-Solomon parity code.

Figs. 6 and 7 depict a typical BIS structure. As
shown in Fig. 6, a one-byte BIS is inserted at intervals
of 38 bytes of data. One frame is constituted by 152
bytes (38 X 4) of data, three-byte BIS data, and 2.5-byte
frame sync data amounting to 157.5 bytes of data.

As shown in Fig. 7, a BIS block is formed by 496
frames each structured as described above. A BIS data
code (3 X 496 = 1,488 bytes) includes 576-byte user
control data, a 144-byte address unit number, and a 768-
byte error-correcting code.

As described, the BIS code has the 768-byte error-

correcting code attached to the 1,488-byte data. This
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been used before. The FAT is illustratively managed ~_ increnents of _
32- kil obyte FAT clusters. Using the FA'1 information nmakes it possible to
check whet her any given FAT sector has been used in the past. Based on the
FAT information, it is possible to create a signal recording bitmp show ng
illustratively whether each of the 64 kil obyte recording bl ocks has al ready
been used at |least once. ' Fig. 25 is a flowhart of steps for generating a
signal recording bitmap using FAT information. In step S41 of Fig. 15, wth
t he di sc | oaddd, stiractakaeproepdeseat atin€ootetiherrecordirrgchlioaks i n t he
signal recording bitmap are all reset to zero. In step S42, the FAT

i nformati onfestnead. Witistewi SABS tdwdd i edtbedd\dd et r ynt SragTessedzg From t he
first FAT entry to the last, checks are made to see whet her each of the FAT

clusters 'nM?‘:éQdob~dat’:a¢V@ﬁebEQEaﬂﬁ@ﬂ 86 hay. efkat bhhti Ralhecsignal
recordi n~~ bitmap, which corresponds to any unused FAT cluster, is left

intact at "Qé'rEQH§§ybHéEebBeBhe ﬂ@r@&rdﬁcm@é@go&limemgga%respond
to used FAT clusters, are each set to "1." That is, wth the first FAT

entry accesgfid bhsh-rorddast spﬁéﬁéggg%éﬁfgggﬂg Ph@hLEQTéoﬁgeCk I's made

to see 61 e currently chec ast entry. If in

step $44 the curreﬂlé %IﬁfeE K]%q{]trélééc&o& ed tt(?lbe he Icflst FAT

entry, step S45 is rea YL de 10 See Uhet her the

current|y cREERcaipRT BhiFy Sfegﬁﬁda%ar?ﬁ %£°axema§eahﬁﬁ? LOERd; Blep a6

is reached n which t FAT entry is re romste contro
is returne ?%tsf%p %Qﬁ Kﬁig At E%Sr?ﬂ%rgﬁa Bﬁtgﬁvtﬁgcﬁgﬁrﬁiﬁ entry is
j udged to a used FAT cluster, %éFgﬁgnF% S reached in mhlch t he nunber of

t he recordl JCB| BERILSRERT AP 2 red +REQUBEPPBR YePBbESi ned. In

step S48, the bit
in disc material.

Fig. 9 depicts a typical sector format of the ADIP
signal for the next-generation MD1l system.

As shown in Fig. 9, each sector of the ADIP signal
(ADIP sector) is made up of four-bit sync data, eight
high-order bits of an ADIP cluster number, eight low-
order bits of the ADIP cluster number, an eight-bit ADIP
sector number, and a 14-bit error detection code CRC.

The sync data constitute a signal of a
predetermined pattern used to detect the beginning of an
ADIP sector. Linking sectors are needed by the current MD
system, because this system utilizes convolutional coding.
The sector numbers for linking use are negative numbers
for sectors FCh, FDh, FEh, and FFh (h: hexadecimal). The

ADIP sector format 1s the same as that of the current MD
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corresponding to the recording block is set to "1" in the signal recording
bitmap. In step S49, the next FAT entry is reached. From step $S49, control
is returned to step S44. Repeatedly perform ng steps S44 through $S49
generates a signal recording bitmap in which the bits corresponding to
unused FAT clusters are |eft unchanged at "0" while the bits correspondi ng
to used FAT clusters are each set to "1." If in step S44 the currently
checked FAT entry is judged to be the last FAT entry, then step S50 is
reached 68ystiem, whiechusige thiegnektr-aesediatg om Malp Systdsendd Idommpt ete. As
descri bed, using the FAT information nmakes it possible to create the signal
recor di ngthiet sape Odpendised by the cperantndiDs\sststgm.however, the FAT
clusters judged used based on the FAT information may not signify those
with data actual T¥ewnektegehbeaeioni MDLheypasai, bHadehownciraFiguenati ng
system sone FAT clusters may be judged al ready used but in fact they are

unused. Thasabeweap@ntllugkelrs sdvokdasebyowmicd By e A 1ANYedtREy di Nng
bitmap to the disc. As illustrated in Figs. 2 and 4, the next-generation

MD1 and Wan%&ags FhaMe Fen eseFra hhaCkreachrpetonearH.heaRPRT,akr ack and the
FAT track. The rfeserve track may be used to retain a signal recording

bitmap th atespgi,gn r r i i I RforRtd wn in Fig.
20. If thg&%ggg??gﬁgb?ﬁtﬁzb?rggk ?ggwﬂPE% Pghggggigjfhe sigﬁhﬁnfecording

bitmap is er.m i,n:adv e y t i 4t e accessed
directly 8g§édcghg? %hg%g e?g§n$§égkpgggt?g§. hg$ % E?gb%%gﬁ FAT track
may al so be ﬁfcessed directly if their locations are determ ned beforehand

by the syg?g Qovi ously, the locations of these special tracks may

alternatively be_recoyded in the nment.. area_ (U TOC op the next

generation MD1 df&%; %ﬂﬁ??%+cﬁﬁéﬁg?@ﬁggi%?ﬂboﬁif FBGkREep50r use
with the next-generation MD2 system. This structure
contains 16 ADIP sectors, so that each ADIP sector number
can be expressed in four bits. Linking sectors are not
needed by the next-generation MD2 system, because the
system uses the block complete error-correcting code.

As shown in Fig. 11, the ADIP sector structure for
the next-generation MD2 system includes four-bit sync
data, four high-order bits of an ADIP cluster number,
eight mid-order bits of the ADIP cluster number, four
lsw—order bits of the ADIP cluster number, a four-bit
ADIP sector number, and an 18-bit error-correcting parity
code.

The sync data constitute a signal of a
predetermined pattern used to detect the beginning of an

ADIP sector. The ADIP cluster number constitutes 16 biteg,
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control information on the next-generation MD2 disc). The data fromthe DDT
track and FAT track are read when the disc is | oaded, and are placed into a
buffer nenory. The data thus retrieved are used as the basis for generating
alternate sector information and FAT information. These itens of
information in the buffer nmenory are updated while the disc is being used.
When the disc is ejected, the updated alternate sector information and FAT
information are witten back to the DDT track and FAT track. Witing or
readi ng' t he isieggnahigbconfian fisunmiyitico ridraorden eigldorkditay tatatk i s done
basically the sane way as witing or reading the data to or fromthe DDT
track and FAbBw-rader \filberr tthdsdi s8insel dadadIpt becsogsahakecapdiang bit map
information is read fromits recording track and placed into the nmenory.
Every time dmi® alesiert,t eadn@ADIro seatenondintgeplicclgivdie iaprcegpondi ng
signal recording bitmap entry is updated in the nenory. Wen the disc is

ej ected, theiwpdatRHegegpatheeeardend KDt BgBtem GeadikeanchBeigerpey and
witten to the signal recording bitmap track on the disc. Fig. 26 is a

flowchart ot 38Rkl ieRMidie, N AeMRlc:@N JdriP4chey s iMiRals Jkea di ng bi t map
track. In step S61 of Fig. 26, with the disc |oaded, information is 64

read fromt [ e GQr_6:Rg i im . dn~: = < “the
infornationgﬁgggg%?gﬁftﬁg g?gngﬁ&B@aE&ffgéﬁqu&g%%ﬁH? coddl SFEP thé

recordi ng bit ck is witten to the

menory and hgseae.ge'th%trgtaoﬁ mggggg%@i ng @kmgg&'%itig;.t 25,1 221 hpghart of

steps for witin € signa ing bitmp he "si gnal recording

bi tmap trackgnelle i 96010 GTRTREG AR H,9ARl eSO ng bi tmap | s
updat ed every tinme dat 2 are Wit ten anewto any recording block. In step
S71 of Fig'k?i’ when the disc is ejected,

ilobytes.

Fig. 13 depicts relations between an ADIP cluster
and BIS frames for the next-generation MD1 system.

As shown in Fig. 10, one ADIP cluster is
constituted by 36 ADIP sectors ranging from FC to FF and
from 00 to 1F. A recording block of 64 kilobytes, which
is an increment for read and write operations, is laid
out in two portions in each ADIP cluster.

Each ADIP sector is divided into two parts, i.e.,
the first-half 18 sectors and the second-half 18 sectors
as shown in Fig. 13.

The data in one recording block forming an
increment for read and write operations are placed in a
BIS block made of 496 frames ranging from frame 10 to
frame 505. The 496-frame dapa constituting the BIS block

are prefixed with a 10-frame preamble ranging from frame
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t he updated signal recording bitmap is read fromthe nenory. In step S72,

t he updated signal recording bitnma~ thus retrieved is witten to the signal
recording bitmap track on the disc. Inits initial state, the information
held in the signal recording bitmap track is all zeros. Upon each u:~f~ of
the disc, those bits in the signal recording bitmp, which correspond to
the recordi ng bl ocks subjected to data wite operations, are each updated
to "1." This ipformagion,in e signal recording bitmap_.Ls itten back to
the i gnad TREFTGY bi CHip SFER K TR br obuPRaSE PR e tHEE R0 T oaded
for use, the information j:.~ read fromthe _signal. recording bitmap track
and tur nedl¥nfBame sPEREATPLEoF BPHGNEI EREP £RMGe SRENSEPY Lrafi€seldrE: ~~: 65
make it possible to generate the signal recording_bitm-~ w thout recourse
to the FA¥ tatatnafi gh? Beawepphed gaFswahet khrsr bleqed i6 prgh 2f is a
typical structure of the nmedia drive unit 2 capabl e of wwiting and readi ng
data to apldeffbrsboandt kBedaegondabRifand the ARdPocdpgERY ofhehe disc. As
illustrated in Fig. 17, the nmedia drive unit 2 has a turntable that may
accommodaf erstrkel ki naggbhgdiseon: ARIBuseehprVBChy SpeADdPssechor

next - generation MD1 disc, and a next-generation MD2 disc. The disc 90

pl aced onobhge the ntedbrdi salbt abrdihy Aropi ADIE setOpr29Ebnta BDYPbasis.
For a wite or read operation on the disc 90, an optical head 19 enmts a

| aser beageondp 1hE. diiee Prdansle fod pdstanible aperpioeided heo opti cal
head 19 outputs a | aser beamat a | evel high enough to heat the recording

track up peotder Quné edseapepahul enkhge whenr aagaepatatkeBrdihg optical head
19 outputs a | aser beamat a relative low |l evel sufficient to detect data

fromthe pebdrst edrHd Prleasrd Odde IRINELdS Kesd £bF egdta Iprorder to
i npl ement these capabilities, the optical head 19 incorporates a | aser

diode as Lasele AU OULL | 8Ha PARS1 1 BOAOPELABLOSY ShAH BRGRaUPoRES8E
pol ari zat1 on beam splitTer and an objective | ens, and™a detector

arrangem%%néfgIQG

A physical address used to record or reproduce data
to or from a given recording block is designated in two
portions: an ADIP cluster, and distinction of either the
first half or the second half of the cluster. When a
physical address is designated for a write or a read
operation, the ADIP sector is first read from the ADIP
signal in question. From a reproduced signal of the ADIP
sector, the ADIP cluster number and ADIP sector number
are retrieved so as to determine whether the first half
or the second half of the ADIP cluster is in effect.

Fig. 14 illustrates relations between an ADIP
cluster and BIS frames for the next-generation MD2 system.

For the next-generation MD2 system, as shown in Fig. 12,
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detecting the reflected |light, not shown. The objective lens in the optical
head 19 is held illustratively by a dual axis nmechanismin both radially
and perpendicul arly di splaceable relation with the disc surface. A nagnetic
head 18 is positioned in symretrically opposite relation to the opti cal
head 19 across the disc 90. The magnetic head 18 applies to the disc 90 a
magnetic field so nodul ated as to represent wite data. Al though not shown,
there are a sled notor and a sled nechanismfor noving the optical head 19
inits entinet wand dd-smyneirigt itvate dhd IADIe ¢dhaditdr di maeh amzef the
disc. The optical head 19 and nmagnetic head 18 execute a pul se-driven
magnetic fi @lichawguliaf IfQiidHedd Svilth TN dddd pi R i N BRI KigPgs on the
next - generation MD2 disc. On the current MD system di sc or next-generation

MDL disc, t J and magnetic head 18 carry out a DC em ssion
A oy

magnetic fi ation process. The media drive unit 2 also includes a

recordi ng processiggi?ﬁgkhogntﬁéggp&gdugheoaaggoggsghggﬁgggghgg and a

servo section in a Ionto recol di ng/ reproduci ng §&¢Fi on made up

of the optiggl he 19 .an etjc head 18, and the disc rotatiaon drive
section for %&%ﬂ%ﬁ‘é&%ﬁ?&ﬁ@ﬁ R =Gt lﬁcﬁ%}eégt KiHd ¥ di scs 90
may be | oaded:, the current ND %¥stenkgjsc, t.he nﬁﬁ%%qﬁreratio MD1 di sc, or

the next - geABatr b VBRSO & RIGSE v i i%e Yy pe.
The spindle motar 29 is capable of rotating each | oaded disc 90 at a speed
conpati bl e #°€h fEREes L& T U dEmen 10Tk §rame 13054 sEhgo4BPaced on
the turntable is rotated at a linear velocity corresponding to one of the
t hree usabl £r@mec dafie SORSSIEULERG oS BdiSh Hlncdc exs myedfdasdowiithicPudes
two portions: one adopting ACIRC for error correction and EFM for data

nodul ati on iLA-6r@ae pregrile amngingofrest &damed @ dcedr@mea %o Fhdi o tracks

on the current MD systemdisc, and the other portion utilizing BIS and LDC
in data frames are further suffixed with a six-frame

postamble ranging from frame 506 to frame S11. A total of
512 frames of data are placed in the ADIP cluster ranging
from ADIP sector Oh to ADIP sector Fh.

The preamble and postamble frames before and after
the data frames are provided to protect the data upon
linkage with adjacent recording blocks. The preamble
frames are also used for data PLL settlement, signal
amplitude control, and signal offset control.

A physical address used to record or reproduce data
to or from a given recording block is designated in the
form of an ADIP cluster. When a physical address is
designated for a write or a read operation, the ADIP
sector is first read from the ADIP signal in question.

From a reproduced signal of the ADIP sector, the ADIP
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conbi nation for error correction and the 1-7 pp nodul ation for data

nodul ation so as to wite error corrected nodul ated data to the

next - generation MDL or MD2 system disc. The reproduction processing section
i ncludes two portions: one adopting EFM for data denodul ati on and ACI RC for
error correction in reproducing data fromthe current MD system di sc, and
the other portion utilizing the 1-7 denodul ati on based on data detection
using the partial response schene and Viterbi decoding nmethod far data

r epr oduct cénsteamuberexs- ghear akitaieVMdt.or MD2 68 system di sc. The
reproduction processing section further includes a portion for decoding
ADI P si gnal - basetb aditliessesiuseg by tdsdingré&ataMosyst €avarthy t he next
generation MD1 system and a portion for decoding the ADI P signal adopted

by the neyisaeBer @hOBbM2 sysueRurkasequeFessiugink YantibasORtineal head 19
onto the disc 90 produces a reflected |ight beamrepresentative of

informatigr deheched;hF8Muhbectl $6r IQ%eer%QE%dchﬂﬁ%&ﬁ%ﬁbﬁnanﬁ e., a
photoelectrlc current obtained by a photo detector detecting the refl ect ed

| aser beagk géoggﬁan £§:QEQW%fiﬁrF . Thec BE 3 €Q£ %égérgglgHbjects t he
ti us receive ol tag

det ect ed |n to cu rent to-v conver si on

amllflcaﬁbendlggdhgét EhX 2T o) g%e%Flhglgdrqar 1hORX! haGh L gpLedyced

information™inc udlng repro uce a tracking efror-srgnal TE, a
focus errﬁr S|gna FE agd g réﬁ ngorngélon ADI P i nforaak]on recorded as
track wobBFETER thE™Ti 8E § ? eAGRFREI 8T, BFF0aTaU T FHofTPRe current MD
systen1di§§, the reproduced RF signal obtained by the RF anplifier 21 is

processed anTBEMAESA0dul ation unit 24 and an ACI RC decoder 25. More

specifically, t he EFM denodul ation unit 24, binarizes the rggroduced RF
signal 69 A P-TOC area in embossed pits 1s not provid on

the next-generation MD2 disc; control information is
instead recorded using the ADIP signal in the lead-in
area. Because the next-generation MD2 disc utilizes the
magnetic super-resolution technique, laser power control
is an important factor. For that reason, calibration
areas for use in power control are provided in the lead-
in and lead-out areas of the next-generation MD2 disc.

Fig. 15 shows a lead-in/lead-out area structure on
the next-generation MD2 disc. As illustrated in Fig. 15,
the lead-in and lead-out areas of the disc have each a
power calibration area for laser beam power control
purposes.

The lead-in area includes a control area that
records ADIP control information. The ADIP control

information describes disc control data using the low-
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into an EFM signal train before submtting it to EFM denodul ati on. The
denodul ated signal is subjected to error correction and de-interl eave
processi ng by the ACI RC decoder 25. At this point, ATRAC-conpressed data
are obtained. Upon data reproduction fromthe current MD systemdisc, a
selector 26 is set to contact B. In that setting, the selector 26 allows
t he denodul ated ATRAC- conpressed data to be output as the reproduced data
fromthe disc t3t:. Wien data are reproduced fromthe next-generation M1

or M2 di sarddie bapraiicast Rfhesingnad dhistidiedudnbdhe RF anplifier 21 is
fed to an RLL(1-7)PP denodul ation unit 22 and an RS-LDC decoder 23. Mre

specifically, givepAhgpeerrqedted, REngl apdh ciberBrlhhmpbPPsdgapdul ation
unit 22 perforns data detection through PR(1, 2, 1)M. or PR(1, 1)M and

Viterbi d i t i - tr.al ita. Th
dermaul at 1 o i s afls O cHe- e AL i EigiRgsAt e The
denodul at i ‘Q]ﬁ‘%egpaglteuﬁaﬁtq,gr et zieaarde_f‘neddée% _t héssghﬁggaggcgger i f or

error correction an ave processing. reprgdu fon from
t he next-gener ati Nf Ul _or di sc, the selector 26 j.s set to contact A
The sel ect %?‘%ﬁﬁ]ﬁwea#%reﬁr} ngéleaﬂeddvt\:/s'qq%r Skt eéilfaﬁ a% &4 out put as
t he reproduced a fromthe disc 90. 7 The tracking erra i gnal TE and
focus erroMbBs qfd(}%oy,’f'béq FEG %ﬂat'hgﬁﬂ%tatﬁﬂq%ﬁoé' il & ntt%leo a servo
circ~iit~ 27._. The groove information fromthe RF anplifier 21 _is supplied
to an ADI PR diiusiedn aHaRerso e ek -Rite caniged datén Unia: «3d%ubmits the
recei ved groove information to a band-pass filter to extract the wobble
conponent s OXskeromkd e fafc thhey ADVIP erhvdtieat inoviberd bigpFese o dPIR i on to

denodul ate the ADIP signal. The denpdul ated ADIP signal is fed to address
decoders 33egtedt rB8wbaln t4rd can rbitbMD syrornrdrsecbingepergbmecaticon

As depicted in Fig. 15, the eight low-order bits of the
ADIP cluster number describe control data such as a disc
type, magnetic phase, intensity, and read power.

The high-order bits of the ADIP cluster number are
left intact, which permits detection of the current
cluster position with a fairly high degree of accuracy.
ADIP sector "0" and ADIP sector "8" allow the locations
of ADIP clusters to be known precisely at predetermined
intervals, because the eight low-order bits of the ADIP
cluster number are left intact.

How control data are recorded using the ADIP signa:
is described in detail in Applicants’ Japanese Patent
publication No. P2002-319246, published on 31 October 2007,
the entire contents of which being incorporated herein by

reference..
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MDL disc, the ADIP sector nunber is eight bits long, as shown in Fig. 9. On
t he next-generation MD2 disc, by contrast, the ADI P sector nunber is four
bits long as illustrated in Fig. 11. The address decoder 32 decodes the
ADI P address fromthe current MD system disc or next generation MD1 disc,
whi |l e the address decoder 33 decode:: the ADIP address fromthe

next - generation MD2 disc. The ADI P address decoded by the address decoder
3." or 33 is sent to a drive controller 31. Gven the ADC address, the
drive controller 31 carries out necessary control processing. The groove
information fromthe RF anplifier 21 is also fed to the servo circuit 27

for spindhe sS€EME-EQPETSOE. thd redbLdSREYPepb8UEENGT apphedEaLes phase
di fferences between the received groove information and a reproduced cl ock

signal (PLL cl Ocﬂieééﬂﬂ@édiBefé&refitﬁp%fgféﬁéia”%t E@ggbt f5NaA8 g4ror

signal. Based on the error signal thus acquired, e’servo clircuit 27

generates;g SPLOALEAS! LOLWELABR! JE0L i¥cOkFN PR control. The servo

circuit 27 gene es various servo control signals g., tracking contro

signal, foc control _si ... sled contral signal, and spindle contro

i gnal§ bLESRoBAT e shriaRe ah: 3PoERarLY) ThATeorBldet B or "o gnal and
focus errat sigﬁal fromthe ?F anglifLer 21, or, %ﬂ %gtrack junp conmmand and
an accessSt8Hinhars FEROFHETG! FERTCIHEFBEI BPeaY i thh g P& cont rol si gnal s
thus generated are output to a _notor driver 28. Mre specifically, the
servo cir@ﬁ??r?§198brggt§n9h@D§e?¥§t§WPor signal s and comands to such

processes as phase coqgensation, gai n_processing, and target val ue setting
in order to gendit e ¥heShpWeraddkes X Rt ot sl ghBRs. i5he notor driver 28
generates servo drive signals based on the servo control signals fed from
t he servocepregrable. iThusssptdvalyvwishgpaprsrgenadacenpbyerhdOfint or dri ver
28 are made up of dual axis drive signals for driving the dual axis
mechani sm (two sthgadisd girige unit 1 includes a media drive unit 2,
a memory transfer controller 3, a cluster buffer memory 4,
an auxiliary memory S5, USB (Universal Serial Bus)
interfaces 6 and 8, a USB hub 7, a system controller 9,
and an audio processing unit 10.
The media drive unit 2 permits recording and
reproduction of data to and from a loaded disc 90. The
disc 90 is a next-generation MD1 disc, a next-generation
MD2 disc, or a current MD system disc. An internal
structure of the media drive unit 2 will be discussed
later with reference to Fig. 17.
The memory transfer controller 3 controls transfers
of write and read data to and from the media drive unit 2.

Under control of the memory transfer controller 3,

the cluster buffer memory 4 buffers data that are read in
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driving in focusing and tracking directions), a sled notor drive signal for
driving the sled nechanism and a spindle notor drive signal for driving
the spindle notor 29. These servo drive signals provide focus and tracking
control on the disc 90 and CLV or CAV control over the spindle notor 29.
When audi o data are to be recorded to the current MD systemdisc, a
selector 16 is set to contact B. The selector setting allows the ACI RC
encoder 14 and EFM nodul ation unit 15 to function. In this setup, the
conpr essed ing fer ;audig C i i jected to
i nterl eave g?%?%@%ﬁkg ggdggkﬁgglggrPeS??%n%ggﬁ?%gHﬁvEf%%k%éﬁﬁg&gﬁhoder 14.
The out put qgf. the AC encaoder. 14.is subm tted to EFM processing by the
EFM nodulatﬁéﬁcugptgY?Eh?hge%ﬁﬁF#E HFanatdgfa are fed to a magnetic head
driver 17 through the selector 16. The gnetic head 18 appljes to the disc
£ he § 85

90 a magnetic fiel 49§ e BLehREYi Uo™RFYt hodafhFe SWHEFehY t he
data are witten _to audio iracks on the disc 90. \Wen audio data are to be
recorded tot¥ABSHEXt CEBREPALPEN IVDELEFERDYALONS (L& SePéc GRAPET R et t o
contact A That setting allows an_RS-LDC encoder 12 and an RLL(1-7)PP
nodul ati on &REErmatignf angt sBRCiph LRLorPatiogergfrigivgr d&rYi thedat a
coming fromthe nenory transfer controller 3 are subjected to interleave
processi ng 8h8CR80LDbE- bhsemedipodréyer upitoR -codi ng by the RS-LDC encoder
12. The output of the RS-LDC encoder 12 is submitted to RLL(1-7) nodul ation
by the RLL(1-7)PP Phreluystien contrdBlelh® providesataveénat hecéntrobf an
RLL(1-7) code train are fed to the magnetic head driver 17 through the
sel ect or l1l6indghdenmahrnetischdadvé8uappl Les Furtherdose, dha swgnehic fiel d
representative of the nodul ated data, whereby the data are witten to audio
tracks on t8éntrétler 9 controls communications with the personal

computer 100 connected to the disc drive unit 1.

More specifically, the system controller 9 is

communicatively connected to the personal computer 100

via the USB interface 8 and USB hub 7. In this setup, the

system controller 9 receives commands such as a write

request and a read request from the personal computer 100

and transmits status information and other necessary

information to the PC 100.

Illustratively, when the disc 90 is loaded into the

media drive unit 2, the system controller 9 instructs the

media drive unit 2 to retrieve management information and

others from the disc 90, and causes the memory transfer

controller 3 to place the retrieved management

information, etc., into the auxiliary memory 5.

Given a request from the personal computer 100 for
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90 . The purpose of a laser driver/APC 20 is twofold: to cause the |aser
diode to emt a |aser beamduring the read and wite operations as

descri bed above, and to effect so-called APC (Automatic Laser Power
Control). Al though not shown, a detector for nonitoring the | aser power

| evel is incorporated in the optical head 19. A nonitor signal fromthe
detector is fed back to the laser driver/APC 20. The | aser driver/APC 20
conpares the current | aser power |evel acquired as the nonitor signal with

an est abl irghadnhasetepotn Favekelc@old, @ han s§/gt@m ddnftaianes: By getting
that error difference reflected in the |aser drive signal, the |laser driver

20 keeps th@séd chkageniBowehivhr amithe kasekad ade ARl 8 Rk t he
established | evel. Two | aser power levels, i.e., a read | aser power |evel

and a Wi £8nta3RtnROVRE FRYCkecllbe 98! diksthonl ¥RecontLoblen 31 1o

regi sters insi t aser driver/ APC nder contro system

O Ol eheforhifig I YRKCANEROLL S B REES cho e Uhdlace cpniol fed -
oper ati onS “desScri Bed above (access, Servo operations, data Wwite operation,
and data read _operati,on) ar oper carried out. In Fig. 17, .portions A
2nd b encPetEavhs HagREcPREEBinBE’ hehREboRy, Rekontas SOy ToLAB . oni b
circuit part. S. Initialization of next-generation MDlL and MD2 discs On
both the ﬁext-generation MDL di sc and the next generation MD2 disc, a
unique ID (U D) is recorded in_additjon to the FAT for security nanagenent
purposes as mentfERRERRIFEEPrdng PRkt yeWet BEFBNIRDERSr VD2 disc, in
principle, the UDis recorded to a predeterm ned |ocation such as in the
| ead-i n afédsberr bufRRTIMEROrY &hi ppedsYEbRM FEntaeLdey. SAl ternati vel y,
C~i;~ UD my be witten el sewhere on the disc. As long as the UD s
witten tbehrieyxed theadhba gpnekifhging the requested FAT sector.

The retrieved data are transmitted to the personal
computer 100 through the USB interface 6 and USB hub 7
under control of the system controller 9.

Given a request from the personal computer 100 for
writing a certain FAT sector, the system controller 9
causes the media drive unit 2 to read the recording block
containing the FAT sector in question. The retrieved
recording block is written to the cluster buffer memory 4
under control of the memory transfer controller 3.

The system controller 9 feeds the memory transfer
controller 3 with the FAT sector data (i.e., write data)
coming from the personal computer 100 via the USB
interface 6. In the cluster buffer memory 4, the
corresponding FAT sector data are updated under control

of the system controller 9.
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75 initialization, the UD nmay be recorded to that |ocati<~z~ beforehand.
The next-generation MDL systemutilizes the sanme disc as that of the
current MD system That neans a huge nunber of current MD system di scs

al ready marketed with no U D recorded on any of themare to be used by the
next - generation MD1 system New standards have thus been established to
allocate a specifically protected area on each of these nunmerous current M
system di scs that nmay be utilized by the next-generation MD1 system Upon
initialization of ame afydteesaditedldhe dilen dristrutnis themidenesya random
nunber signal to the protected area for use as the U D of the disc in
question. Ungein$est SéamebsUber USEES tf enPfOhi Dide ot e 0 BEEes Surd e
UDfilled area. The UDis not limted to random nunber signals; it may be
given as then&dby natind plcSrdBiyfBTMK edatpderi BN ©edli BN Oty an
equi pnent serial nunber, and a random nunber. It is also possible tv

conbi ne at '§ééeom?¢&été@etm1{ﬁptw & 150 Ut d £ WPTRN L, £0d8; ANd equi pment

serial number, wth random nunber for use as the UD. Fig. 18 Is a

[1ovehart ofystepsalol | Mid ddi A ietmaenciaian VR ¢t L the

first step ot a predetermned 1 ocation on 't ISC 1S

accessed to 76 etergn € U D,is reco, here, |f,a UDis
j udged as be]f%%OIF e ob[elia?&f\kll@ea{#g? ?qéeaddiéa%oﬁplé%ec?&lenrﬁ)oar adra}tlay i nto, say,

the auxili arr‘\{%ﬁgog S. The location to be accessed in step S100 is an area
out si de the 3 etCF PR FExt - generation MDL system format, such as the
| ead-in area. If the disc 90 in question s iniitialized in the_past and is
al ready furnished f Wik BDP % rlda CHREC Fndnn SYakess Soptredilesd 9 st ep
S100 may be ski pped where appropriate. In step S101, data are recorded to
the U TOC arBals nswH-EEM hoblil WisdtEDritteddie WRekam R 19 foithte to the

U-TOC is information for securing two kinds of areas: .
disc drive unit 1 to either the next-generation MD1

system or the current MD system. In other words, the disc
drive unit 1 is capable of writing audio data to the
current MD system disc 90 in one of two formats: in the
format of the current MD system, or in the format of the
next -generation MD1l system. The switch 50 serves to show
the user explicitly what operation mode is set on the
disc drive unit 1. While a mechanical switch is shown, an
electrical, magnetic or hybrid switch may be used as well.
The disc drive unit 1 is furnished with a display
unit 51 such as an LCD (Liquid Crystal Display). When fed
with a display control signal from the system controller
9, the display unit 51 may display text data and
simplified icons constituting status information on the

disc drive unit 1 as well as user-oriented messages.
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an alert track, and an area of tracks following the DDT area, i.e., an area
in which data are to be recorded in 1-7pp nodul ation format. In step S102,
data are witten to the alert track in--EFMformat. In step S103, data are
witten to the DDT area in 1-7pp nodulation format. In step S104, a UD s
recorded outside the FAT area such as in the DDT area. If the U D was read
fromits predeterm ned | ocation and placed into the auxiliary nenory 5 in
step S100 above, that U D is recorded here. If in step S100 the U D was not
judged as being mniiteninplt peediver nthedalidiat ppoceasihg dnsc on if step
S100 i s skipped outright, a UDis generated based on a random 77 nunmber
si gnal andnthedgenenaued rdtRvied yr atoadadoglaadidoDsiginganamnpiaed par:
illustratively by the systemcontroller 9. The generated UDis fed to the
nmedi a driwgqenbE & Yiaet Repiemeny-cuidnsha’ aCelcirdphenel ibpler e being
witten to the disc 90. In step S105, FAT and other data are witten to the
area for Qg%u%?réﬁeﬁd/ﬁ LoARR Ryl 3hison hegTRE1 LaQbhehcwehdguct he UID
is recorded oufside thé FAT area. For the neXt-generation i~ system as
descri bed ve,h i tiallzati cppd d r the
FAT schonBort not it 8Bk RRsflng N LE°R CalRS PAEPIRg DR IAIRRE
initializin next-g ratl i n fir f Fig. 19,
a predete?ﬁlHggssé%gtgggoa%gygeggéFg ?gdsépS%@ggefggéea%ggoﬁéége%eforehand
such as the | ead-i rea, or tg%IDDT<9rea i.f the.disc sﬁénitialized in

r

t he past,mFgloﬁgCeslg‘éﬁ HOrTRE et i SRS ARTLT DS PRt d there. If the
say,

UDis judged recordedq, that UDis read_and plated tenpqrarily in,

the aux | LAFJuABRoi) StopBRkRuE PRECUPD PelOPRFAY RECRP) ACRS 1 xedl y

determined in the format, it can be accesaed directly wi thout reference to
S

any ot her OWER4EeRBAE (i Af BY AnCtrPBNeBReFhe2Bfisén #RRLoHeatdie Maghalso be

applied to the processing di scussed above with reference to Fig. 18.
output part made of a line output circuit and a headphone

outéut circuit.

If the disc 90 is a current MD system disc and if
audio tracks are to be recorded to the disc 90, digital
audio data (or analog audio signals) are input to the
audio processing unit 10. The input data are linear PCM
digital audio data or analog audio signals, which are
converted to linear PCM audio data through the A/D
converter. The linear PCM audio data are then subjected
to ATRAC compression encoding before being placed into
the buffer memory. The buffered data are then read from
the memory in a suitably timed manner (i.e., in data
increments equivalent to ADIP clusters) and transferred
to the media drive unit 2. The media drive unit 2

subjects the compressed data thus transferred to an EFM

50



78 In step S111, data are recorded to the DDT area in 1-7pp nodul ation
format. In step S112, the U D is recorded outside the FAT area such as in
the DDT area. The U D recorded at this point is the UD that was retrieved
fromthe predetermined | ocation on the disc and placed into the auxiliary
menory 5 in step S110. If in step S110 the U D was not judged recorded in
the predeterm ned |ocation on the disc, then a UDis generated on the
basis of a random nunber signal, and the generated UDis witten. The UD
i S gener at ebrddersd radfiomd wihit itree s trerducloatied | detta %o Titee geinar aived U D
is fed to the nedia drive unit 2 via the nenory transfer controller 3

bef ore bei ngaavdddien dradie. disc 90. In step S113, FAT and other data are
recorded. The U D is recorded outside the FAT area. For the next generation

MD2 system as desgki bed alawegoi Bist hakbzakhenmef sihae heeqidahhg area _
managed under the FAT schene is not effected. 6. First exanple of the audio

data managenkpyi & UHLRS %A w%'%eq:e@ﬁ%ﬁ;cé&efmtcwrﬁ% iﬁ'e 2 and M2

systens enbodying this invention have their data nanaged AT system

Audi o data £S5 - R ] at

conpr essi ont"%’\e e‘ao aﬁffdsguacr gzncr yptcgg%fe%réoé%geyrp%%ﬂfé%éc?@ec |tgan. ke audi o
data conpressi hod is illus{ratiy AT or_,ATRACS. . ..._.1s. al so
possi bl e to%ac’d% “§°(‘I§]5§éfe$éi|ta§a|_§§1?r %ains s( ﬁ%&&(ﬁ%‘%@&fﬁudi o]

Codi ng), or pother suitable conpressian nethod. onl di 0 data but al so
still inage Eehd i AIH S FESE SF LI e]‘rﬁ)gkr%} g}"Si MYCIYAT system
is in use, general - ;:?g_lose at a_may ﬁ' SO ae recorded, and reproduced by the
next - gener atirémt 9 L&fs Cens TRRURPAEPHBFRCeESABE: BPiFedfabl e and
execut abl e i nstructions may he encoded on_the disc so the MDL or_ MD2 nmay

al so cont ai FUESHSathe facsdvegedatans® BIRlYy iCOMPLERSIAN HeCcaddnayi ng

audi o data as they are _recorded and reproduced to and fromthe next
gener ati on o1 agsrivey ldine@g, PCM audio data which are output through

the digital audio data output part. Alternatively, the
received data are converted by the D/A converter to
analog audio signals, which are output through the line
output or headphone output part.

The disc drive unit 1 may be connected to the
personal computer 100 in a manner other than through the
USB arrangement. Illustratively, an external interface
such as IEEE (Institute of Electrical and Electronics
Engineers) 1394 may be utilized for the connection.

Read and write data are managed using the FAT
system. How conversion is effected between recording
blocks and FAT sectors is discussed in detail in
Applicants’ Japanese Patent Application No. 2001-289380,

filed in the Japanese Patent Office in 2001, the entire
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Because the next-generation MD1 and MD2 systens are designed to reproduce
hi gh-qual ity audio data for extended periods of tinme, there are a | arge
nunber of audio data itens to be nanaged on a single disc. Since the FAT
systemis adopted for data nanagenent purposes, better conpatibility with
conmputers is ensured. This feature, however, as recognized by the present
i nventors, has its advantages and di sadvant ages. \Wereas the ease of

operation is enhanc he part .of users, o0 data coul d be copled
i |l egal |y COHERES w??éﬁ:b" l@@p)}l“i &’fpog@t %ﬁg\ T Set eri stics

were especially take: consideration in the develo nent of the inventive
audit: data manaHefehingyatEAT #Pgtosg fs gﬁséibpéﬁaﬁéper|éﬂ”@ﬂvﬁsflrst
exanpl e of the audi o data managenent system As shown in Fig. 2Fi, the
audi 0 dat & ir@tagesess 1ogs reeoraings bliock - @B nsiontedmimaydie A% a track
index file and an audio data file on the disc. These are the files managed
by the FABesystermn Tuesidono aggt &henl gepdiadf ithe ttestorsdagmibadetkes a
plurality of audio data itens as illustrated in Fig. 29. Wen viewed from
t he FAT systtemfriome thedidd sdat aThe| zebppeved datbeameverytkangeof the. The
inside of this file is divided into parts, so that audio data are handl ed
as a set eflustelr parffer Weaoryadk anddekef IFAT isecadd lof thatt descri bes
various types of information for managi ng the audio date. contained in the
audi o dat gelciohr@linds bibewrn iisn updgtedOrhelteitr.ackitAdexsf FA® kectdde up of a
pl ay order table, a programmed play order table, a group information

tab7_e, . updaked, ther ke gbb@ocﬁ Rar wriithen W dakie @nrt name
table. The play order table indicates the order of audio data reproduction
defined by 4l 2! c108t2ROWL£ERrFinBmoy- 481
The recordable area is not initialized on the next-
generation MD1 or MD2 disc. This means that if a given
recording block has yet to be used upon FAT sector update,
an attempt to read the recording block data will result
in a data reproduction error because no RF signal is
obtained. With no data retrieved from the disc, the FAT
sector cannot be updated.
Reading a FAT sector also involves first accessing
the recording block containing the FAT sector in question
and then reading the recording block data from the disc.
The retrieved data are written to the cluster buffer
memory 4 so as to extract the target FAT sector data from
the recording block. Since the recordable area is not
initialized, if the recording block in question has yet

to be used, the attempt to extract the data will also
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the play order table contains information itens TINFl, TINF2, etc., -
representing links to track descriptors (Fig. 34A) corresponding to track
nunbers {i.e., nusic title nunbers) in the track information table. Track
nunbers axe illustratively serial nunbers starting from"1." The programred
pl ay order table contains the order of audio data reproduction defined by
the individual user. As shown in Fig. 32, the programmed play order table
descri bes programmed track information itenms PINF1, PINF2, etc.,

representi ngdiinksy 43 1Mhe-ddiAGK igeeropledus AL RYPIHNE i R di ack
nunbers. The group information table, as depicted in Figs. 33A and 33H,

descri bes iQ&p@gﬁkﬁg&agqukagggups. A group is defined as a set of one or
nore tracks having Serial track nunbers, or a set of one or nore tracks

with programed seihal cb#akeNHIBERSsoPEELIECRL! L1y ERRUR LP! or mation
table is made of group descriptors representing track groups as shown in
Fig. 33A Ea r Qu esecri pt SGr t .rack -nu r,. an end
track nunbefﬁﬂﬁgaFﬁﬁﬁgh§%§¥R§%étg%f%ggggéggr F%§£¥ﬁé@bEﬁﬁﬁﬁ?%aﬁuééF?bn as
indicated in Fig. 33B.. The track infeprpation tahle descrjbes i nfornation
about track®eg® &S,e%ﬁ&g‘\ ﬁ’ﬁ Prss 'asgg hgaﬁ = éf‘93§i\°8kd1§4é?‘d9ega
Specifically, the track i nformati table is 82 made up of track
descriptorsUﬂ@ﬁFQSeﬁﬂen§eFP§@R§9(%E?F FRfPe@readothdie@st-ed in Fig. 34A
Each track descriptor, as depicted in Fig.J34B, contains a coding system
copyri ght managemeMPrenfBefA iﬁﬁ}lﬁon?eﬁ%gﬁéér§ﬁFP6ﬁ1R€beHWBPnégR%X,

poi nter information pointing to the part nunber serving as the entry to the
nusi ¢ titleisf createdadle iindjgasei yhethsraeeich ofaflle ¥ecomddrgane,

original title order information, and recording tinme information about the
track in qubdocks representsd hane xegording hdeskdoumbercbavg svact ual
names but describe pointer information pointing to relevant entries in the
nane tabl e. bEea osddngasyshewnr épr Edgnt 20a cbodethepsignhahgrechedenger vi ng
as decryption information. The part information table describes pointers

al | owi ng pabitmapherasbtie poi'ntist seactoal eavhi eetbirkdd ngodabicknghas shown in
Figs. 35A and 35B. Specifically, the part information table is nade up of
part descri pher heteht adgoddtagwi@cpant 8hasedepi ahadai biki 913%4. sAtpart is
representative of one track inits entirety or one of nmultiple parts
constitutingoz $heghecbratkg bleck3BBatndhsatasackiritesnotharpabt at
descriptor in the part information table. As shown in Fig. 35H each part
descriptor haagenmpgsed of a start address and an end address of the part in
gquestion in the audio data file, 83 and a link to the next part. The

addresses used as pagt SUNPEr, POl S &ad ' Of NBLL 08, LORFEHER! EndRi A1t er
information, and audio file location pointer information may each be given

in the formatoanth! 8oRYPLEeDl ESfhecBeRAtl 4e3FLEPHRY VAUTRSE.
compatible with the next-generation MD1l and MD2 discs
reads data in increments of FAT sectors from the disc
loaded in the disc drive unit.

In step S1 of Fig. 21, the computer issues a
command to read data from a FAT sector, and the number of
the recording block containing the FAT sector in question
is obtained. The sector number in this case is an

absolute sector number, with number 0 representing the
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a FAT cluster nunber, or a physical address of a disc utilized as a storage
medium The file byte offset is a specific inplenentation of an offset
schenme that nay be inplenented according to the present invention, where
the part pointer information is an offset value in predeterm ned units (e.
g., bytes, bits, and n-bit blocks) froma beginning of the audio file. The
nanme table is a table of text nmaking up actual nanmes. As shown in Fig. 36A,
the nane table i s made of a plurality of nang slots. Each nanme slot is

li nked wi PRIARELEG Pdd BhF 3S5E FE&2 98 rﬁh%gﬁﬁﬂ héh&%€P f2quéstion. A
pointer for calling up a nane may be an artist nane or a title nanme in the
track i nf chgeki 85 maglee tooseg yhetrherats FATheasteup has dgadti on tabl e.
One nane slot may be called froma plurality of pointers. As depicted in
Fi g. 36B, repdhcednbyslaot alfegomyessgcformane data constituting text
information, a name type serving as an attribute of the text information,
and a link to andfhen astep SRothe AFA@nsetbor| ésgnbo hedgedomwoiaved in a
singl e name sl ot 84 may be divided into a plurality of name slots. The

di vi ded npeensheplazed byaeedadterahier saaeidier dbisgdarkshdescri bing the
whol e name. The first exanple of the audi o data nmanagenent system according
to the invargeenrFuar kecedrf alsl awclaged lustht e®dordiing blbek he track
nunber of a target track to be reproduced is first designated in the play

order tablgokEl qumBil wikt BotBenkhack Beepeisidesignahed aggesssispgai ned
through a link to the track descriptor (Figs. 34A and 34B) in the track

| nformati gq yableacad shewhiBkednbr 83k 489Gk RYOLI:TapliaAYef by om the

tabl e. Rea romthe track descriptor are: a coding system copyright

managenent.,..Lnf.qr Lan, e rypti i nf i 0n,. Nt er
info?nati%Hép%gﬁg?ﬁgﬁgobﬁﬁgkpgppgﬁgn%grb%%?&?%g!gég%ﬂg%%n%# %g the nusic
title of EggogagﬁgtL?Fgg stion, an artist nane pointer, a title nane

e

pointer, orrgirnal=ti order information, and recording tinme information
fhoe track i nforbhtiBrEven T Gieelhli tEePRetn Ahoubho P9 10588 the
appliCablgopgggedggggigggiaggdtgg %rglkgiﬁéggtg%éibr, an actual

read/write operation is to be carried out on the

alternate sector. In that case, step S4 is reached in

which the recording block number representing the actual

alternate sector is obtained from a DDT alternate table.

Step S4 is followed by step S3 in which the bit (0 or 1)

corresponding to the number of the recording block

containing the alternate sector is acquired from the

signal recording bitmap.

The signal recording map is structured as shown in
Fig. 20. If no data have yet to be written to a given

recording block, the bit corresponding to that block is

illustratively "0"; if data have been written to a
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table (Figs. 35A and 35B). Fromthe part information table, the audio data
file is accessed at the part corresponding to the start address of the
track (titl_e) 85 in question. Wien access is gained to the data at the
part whose | ocation in the audio data file is designated by the part
information table, reproduction of audio data is started fromthat

| ocation. At this time, the reproduced data are decrypted in accordance
with the coding systemread fromthe applicable track descriptor in the
track i nfrecoutiog tdlolcdk atf lteeetawdias dathe arerespypliiody bike key
information read fromthe track descriptor is used to decrypt the data. If
there isthay paocickf dlsl ddilng tidae iparlty iYL .quesStiepn S3a ilsi Mo ltlowelde bgest i nat i on
part is described in the part descriptor. The relevant part descriptors are
read onesgkpebsanet h@idh tdeC @idarae reddrditey Ibidesap Sios t hat the audi o data
in the audio data file are reproduced fromthe parts whose | ocations are

desi gnat ed FRyeheqaeeegeed wbdithede $3d M&di}@&ﬂ&s}@pﬁl e fdie audio

data to be reproduced fromthe desired track (rusic title). A nanme sl ot

(Fig. 36ﬁ£siﬁahhﬁa@%”% -%@é;ighéggd&aiJrgHgtggggpcation (or nanme pointer

i nformat i on) designate y an artist name pointer or a title name pointer

read fromthe tgack. i i t e, ta a nead fromthe nane
sl ot thus callegs egégéggﬁo?ﬁ?e§9#n 8Pﬁg??%§ %gyED e g nane sl ot nunber, a

cluster n r,.in fil | ocat.l . L& syst a physj,cal  address 86
of a sto'r:§gggﬁ§’8flf}§nngf 5r% g’)bgrr%%g.&@é‘c rllngrcr)\ec\‘(:Ino'{E |e(r)11[ tl‘r%le Cﬁgter#éﬁt%a |l e may be

f d I | it f i.nt ti d above. FE | e,
wher o ikl b8 EReRal oF ke Eahe AER (a1 U GRE N e Tane. S! o1

in the nﬁne %aglg i S reterencegﬁfronla pl¥%§lit of pointers in the track
i nf or mat P8R Paf 8258 WEdurern tBEgetes 1Y Fhigh @3St np 8y S5SP 583, track
descriptors "1," "2," and "4" represent the nusic titles all belonging to

t he sanelfir Fracheper BANP-@P 56  hiltet FeCoafiNdakeoskofalra pEecFeAded from

each of these track descriptors. Also in Fig. 38, track
from the disc and written to the cluster buffer memory 4.

In step S7, the data corresponding to the target FAT
sector are extracted from inside the cluster buffer
memory 4 and output as read data.

If in step SS the bit is judged to be *O"
corresponding to the recording block number in question
in the signal recording bitmap (i.e., the recording block
has had no data written thereto so far), then step S8 is
reached. 1In step S8, the entire cluster buffer memory 4
is filled with zeros. Step S8 is followed by step S7 in
which the data corresponding to the target FAT sector are
extracted from inside the cluster buffer memory 4 and
output as read data.

Fig. 22 is a flowchart of steps carried out when
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descriptors "3," "5, " and "6" represent the nusic titles all belonging to
.the sane artist "GFiQ G RLS," so that the sane nane slot is also referenced
fromeach of these track descriptors. Wien each nane slot in the nanme table
is allowed to be referenced froma plurality of pointers, the size of the
nane tabl e can be reduced appreciably. Furthernore, information about a
given artist nane may be di splayed by use of links to the nane table. If it
is desired to display a list of nmusic titles belonging to, say, the artist

named' " DEEh8APBrsohle toapktdesebhpbetsadr ebeenacdigct Aeisamanaame sl ot " DEF
BAND' are traced and their information is displayed. In this exanple, the

track desghhpheisielwich2cheandxt4gehb-atenai po1t BBA8MD2 addegss in the
nane sl ot "DEF BAND' are traced and the descriptor information is acquired.

The i nf Orm}{]'tgg 4hus oht ahpedmRRERT L8 Aadi sBLayraf tbhenlugigctitl es which

belong to the artist naned "DEF BAND' and which are held on this disc.

Ther e arelggdéhngﬁ gﬂéngig%oakipg ﬁgg@_table back to the track infornmation
tabl e, becausé each nanme slot in the nane table is allowed to be referenced
froma plurality. of pai rs, en iq,data are to be recorded anew, an
unused area made rhps'%fp argfl eoafst Ed predet ehfem'Cnoe"(‘)plﬁtuen%e]fs%lfesco%secuti ve

recordi ng_bl ock ée. ., _fqur _recordj bl ocks) is atbocate accarding to
the FAT {SBIBRRReES; W e biBERS are BT oBarBar coRBachRPyBIPEE € 1o
mnimze st age in,acceisigg t he recordeg audi o data. Wien the_ audi o data
r ecor dabl €M% r EECPEALNG oR4PEl, CanhainiPAckPBeER i BEGFOF s BsIHGRBLC 0 t he
track information table, and a content key for encrypting the audio data in
question 18 Yekrinedd. T FETHAT AMRETHH HHes RIS pt2 PRI RP t he key
before getting recorded to the unused area allocated. The area in which the
audi 0 dataPPaletpeapcieEoryeler s ¢hih newpert fereRreSending the audi o data
file in the FAT file system Wth the new audio data chained to the audio
data fil éregiininmt o Hnthdouser harehadmethe odaston I gf@ersiizd,a 88

check is made to see whether the FAT sector has been

replaced by an alternate sector.

If in step S12 the FAT sector in question is not

judged to have been replaced by an alternate sector, that

means the target FAT sector is included in the recording

block whose number was obtained in step S11. In this case,

step S13 is reached in which the bit (0 or 1)

corresponding to the recording block number is acquired

from the signal recording bitmap.

If in step S12 the FAT sector is judged to have
been replaced by an alternate sector, an actual
read/write operation is to be carried out on the

alternate sector. In that case, step S14 is reached in

which the recording block number representing the actual
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and the newy generated audio data location information is witten to a
new y assigned part descriptor. Key information and a part nunber are
witten to the new track descriptor. If necessary, an artist nane and a
title nane are witten to relevant nane slots. In the track descriptor,
pointers are described with links to the artist name and title nane. The
nunber of the track descriptor in question is witten to the play order
tabl e, and the applicable copyright managenent information is updated. Wen
audi 0 data aldrhdie: regrasiticesl dbeaime@artbautne bbacl ternak@aite eabout
t he designated track nunber is retrieved fromthe play order table. The

track descrigieyy 0 riespAdidied by R dy aols firp Mt Hed Higpreduse the
audio data is then acquired. Key infornmation is obtained fromthe

appl i cabl e track, driilg i) e Al O hdahlgy fdyd he part

descriptor indicating the area containing entry data 1s acquired. Fromthe

part descri Rldfia GESTHS AUAMIL i 05 10l ihild M- qigh, data Tile,

of the first par aining t ata, an a are retrieved

fromthe accS%rs%neatqhIroecc%triﬁrhgd'qg:;/r\ra%or oduced data fromthe | ocation are

decrypted usi e acqui'r nformati on for audi o data reproduction
If the part 89 dﬁgcrigtor has a l,.nk to anothgr grt, t he Ibnked. art _
~ _ accessed and t iB€af6982L EFSCRIENY PBRRt 24, S EBE ugedhaf FPore dBsired
to change a f.rack nunbgr "n", of g given tracg in the B'Eﬁ order table into
a track nuntéd " fhm " IFnnPhgdptaabaveaYetatR Hes¥FipES Be9eYTBi ng

i nformation about_the track in question is first obtained froma track

i nf or mat i on FASSHHEIENPLock-h&hs i torgerespemneing fo, &ihgds blogkedént i ng
track information itens TINFn+1 through TINFn+m (i.e., track descriptor
nunbers) ar & lddedredd el Yol® "gl dde datiRe hayRbdeesf wriEtenadle @escriptor Dn

is then witten to the track
recording block at least once, the corresponding bit for

that block is illustratively "1.” Step S13 is followed by
step S15 in which the signal recording bitmap is
referenced to see whether the recording block in question
has had data written thereto in the past.

If in step S15 the bit is judged to be "1
corresponding to the recording block number in question
in the signal recording bitmap (i.e., the recording block
has had data written thereto in the past), then step Sl16
is reached. 1In step S16, the recording block data are
read from the disc and written to the cluster buffer
memory 4. In step S17, the data corresponding to the
target FAT sector in the recording block are replaced
with write data inside the c;uster buffer memory 4.

If in step S15 the bit is judged to be "O"
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information item TI NFn+m Suppose now that a track with a track nunber "n"
is desired to be erased. In this case, the track descriptor Dn describing
the informati on about the track is acquired fromthe track information item
TINFn in the play order table. All valid track descriptor numbers foll ow ng
the track information entry TINFn+l in the play order table are advanced by
one pl ace. Moreover, because the track "n" is to be erased, all track
information entries that follow track "n" are advanced in the play order by

one placecoBaggponAihhe thbr a6k ée&e&aahgr b6k udinplbraiipedukak ibhe track to
be del eted, the coding systemand the decryption key corresponding to the

track in gﬂeﬁhboglﬁhglggeco%ﬁ(iﬂbr 8dchhgm(tine .t age I@Ee&a&hwﬁlbew e. Also

acqui x~_~' he nunb of a part descriptor Pn indicatingthe arf,,;

cont ai i ngfaghﬁaﬁtﬁ B G988, Bne2ulboqh gg@w tiheh! tcfa8gs desi gnat ec

by the par descrrptor n is detac rom-t udio ein the FAT
file system Then e track scrl Dn_of th uestio

er ased erﬁFFHggtra R ?%?%r ?ion ? %15%dc%%3 $“§£§Er ?W%ﬁyl erased
fromthe art rmation table S fre rt descri tron on the
file syst ggﬁgsglF FeFﬁSFrd§ A?iﬁa}?sgéif?wgg N HeR S heet chai ned
and t hat art Bis desired to be erased. g is assuned here that the parts
A and B sHQF@ tﬁBesgﬁEaaﬁﬂFEeSPSE ipgnBot hBes kAEIEATFATUSEEFP ahB t hat t he
FAT chain is continuous, is also assumed that while the part Cis

| ocat ed |ﬁﬁédF&F@FQlaﬂtBﬂoﬁheaﬁﬁrFeBlﬁﬁeﬂheléﬂdFBedHFatﬁrﬁé athe parts C
and H are in fact found positioned apart when the FAT table is checked. In
t hat caseingédshbhr rhuptgr BuBfesrwsmagYtAe part B all ows two FAT clusters
not sharing any cluster with that part to be detached fromthe FAT chain
(i.e.; reverted Aftcér ethardals) .corregprnding dso the baxier BAT file is
shortened by four audio blocks. As a result, a nunmber "4" is subtracted

f rom eachse&tbheinutther secbrihegabtiookbbbcknterestdedei nephacpdrt C and
subsequent parts 91 Part of a track may be erased instead of the track as
a whol e. with thackrisepdathalihyseepsel7, i atepnatiponsabedthédie rmmai ni ng
track may be decrypted using the coding system and the decryption key which
correspondcép the,t EReKkrebogdeRY | BPhoakddwbachrar eracguhr ed Ehem t.he

rel evant part descriptor Pn in the track information table. If it is
desired tgigsenbine a track "n" with a track "n+1" in the play order table,
a track descriptor nunber Dn is acquired froma track information item

TINFn in the pl gy gides {13 e wiidie ddafladeser it deseF IRIDY fer mation
about the track "n"; and a track descriptor nunber Dmis obtained froma

track infQorpRbi Qo-LLEM J' Deadl 18 hhge pééYsQéd% Eﬁ@' LecbPgihgack

descriptor describrng’information about the track "n+l1."™ A1l valid TINE

val ues (tgaGki dESSEL PhOhg "HHRET PAT T OLL Ot "Bl NEvLEC en used. 1f
the recording block is judged unused, data are not read
from the recording block, and the entire cluster buffer
memory 4 is filled with zeros. This allows the unused
recording block to be handled as having an initial value
of 0. As a result, no error occurs when data are written
or read in increments of FAT sectors even if the
recording block containing the target FAT sector has

never been used and an RF signal is not acquired.
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TINFn+1 in the play order table are advanced by one place. A search is nade
t hrough the programred play order table in order to erase all tracks
referencing the track descriptor Dm A new encryption key is generated, and
a part descriptor list is obtained fromthe track descriptor Dn. To the
tail end of that part descriptor list, another part descriptor |ist
extracted fromthe track descriptor Dmis attached. 92 Where two tracks
are to be conbined, their track descriptors need to be conpared so as to

ascertain that thergopjei ghtsetivgl vrdmplesnotacanprensedreRatb or
descriptors need to be obtained fromthese track descriptors to nmake sure,

w th referened Edde AT dakled Faisdd@man] af iQrdiehalad ngqui rement s
are met upon conbination of the two tracks. It nay al'so be necessary

to-update PRI QohpucA d lifhe M @ thd AT ‘dEile Yl red 1o be

divided into a track "n™ and a track " the tr escriptor nunber Dn
describing i s [Nelg! ukzgp§1&E%§§""'. WSt ited .fromthe track
i nformati oncﬁ%]t;ng)r%ra nW:’:}'tnE heh pl éay 0 enreq'ﬂtaa]'I%er}.c roﬁq}%ﬂe 2r ;ﬁcllgclsrif ofh'lflrati on
item TINFn+1 in the pla orq§{ table, t.he track g%f Liptor nunber
descri bi ng fSHFg‘r RO absut Y hE SG8EK LSn%‘migéla d;ibﬁ};c'f%eAf’fr\?ﬁ“la TI NF
val ues (track descriptaqr nunbe%%) f%]Iomﬁn% the track Lnforn%%jon item
TINFn+1 in CREPHESF H5d&E ARbPRSle sy Pareed Wll{s’i‘?é'plwd'ct& TROOER Rey i s
generated for the track descriptor Dn. The part descriptor list is
extract ed fFERFEFENARGK OESROGAngn O fA thew USETt aFsSer i BY of ORETAPY ocat ed,
and the part descriptor content in effect before the track division is
copi ed to tRE RBRI Figr frdived upditt adeser it Ysedrihe waitedeoscrepdor
containing a dividing point is shortened up to 93 that point, and any
part descri gase tenks Sypgedbentargeth&EATi vegitey poi theaddsgis€heded. The
new y allocated part descriptor is set imrediately after the dividing
point. 7. SEd@ndeckempis dfdentd fiedi usdagaandidgedémecspsverntry and

a FAT chain, as shown in Figs. 23 and 24.

Fig. 23 is a flowchart of steps in which the disc
drive unit alone reads data from a FAT sector of a next-
generation MD1l or MD2 disc.
In step S21 of Fig. 23, the relative cluster number

of the FAT cluster containing the target FAT sector is

obtained. In step S22, the absolute cluster number of the

first FAT cluster is acquired from the file directory

entry. In step S23, a FAT table chain is followed from

the starting absolute cluster number thus acquired, until

the absolute cluster number of the target FAT cluster is

obtained. In step S24, the absolute sector number of the

target FAT sector is acquired from the absolute cluster

number of the target FAT cluster. With the absolute
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A second exanpl e of the audi o data managenent system according to the
invention will now be described. Fig. 40 is an explanatory view of a
second- exanpl e setup of the inventive audi o data nanagenent system As
shown in Fig. 40, the audi o data managenent system of this exanple invol ves
generating a track index file and a plurality of audio data files on the
disc. These files are nmanaged by the FAT system Each audio data file, as
shown in Fig. 41, accommpbdates audi o data constituting a single nmusic title
(pi ece of spusit) numbpri pfi the. tagebudRF deciol lthusascauiemder t hat
includes a title, decryption key information, copyright managenent

i nf or mat i eaepaBdsi ndexehrhedndni ahichndexes axkee reaeld frenditheddATne pi ece of
music on a single track into a plurality of tracks. The header records the
| ocat i onsgebtbrdextige Videtot ragks readng Upedbtes8sWishchadexmaugbers.
[l'lustratively, up to 255 indexes may be set to a track. 94  The track
index filenhs 8nbwheihhgtgdesgribe various itens of information for
managi ng the audio ~la;:, retained in audio data files. As shown in Fig.

42, the track 'r@fg;. f34 ks MBOS R Sf PLEYp QT HRT whfBherha giegrammed
pl ay order table, group information table, 'a track information table, and
a nane ta The. pl der.. | g.tndigate h r ¢f zaudia data
reproductlmé%v e ﬁﬁgdg%?ﬁge?gﬁFgg §§t§h3§n5iﬁAgi§?%E§%tﬁg Slg%&grder tabl e
contains infornmtion ite JLNFL. _TINF2, etc., representing links to track
descripto?%ngfggb?n4gg§ ggrpggpé%a;hg to track nunbers (i.e., nusic title
nunbers) in the frack i mation t e. Jrack nunmbers.are illustratively
serial numbers S]Erérgftr%%ﬂ)rﬁé 1E?L9Tﬁ€4’pr%%? 2R BY Ry C P AT t BBTR"Eont ai ns
t he order gf ﬁudio da;a re@roductlon def%neg bé %hg i.ndi vi dual, us~ As shown
in Fig. 42 the PRTgFaRfEarpFaytatterdt hBfetaLaeri 6B8S FRGGPANTED track
information itenms PINFl1, PTtvr~': etc., representiqg links to the track
descri pt oPREREPEEs poHYi R S 1he THeALIRHNS SCLYPCH BURPEH F el on
table, as depicted in fig" 45A and _45B, describes information about groups.
A gr~ry~ fsrdef FABdchysheseisopcghéred fbpPE thgckdlpadingcserya? track
nunbers, or a set of one or nore tracks with progranmmed serial track
nunbers. Specyti catlstep 3 3r dUle- FAT table chain is followed from

the starting absolute cluster number thus acquired, until
the absolute cluster number of the target FAT cluster is
obtained. 1In step S34, the absolute sector number of the
target FAT sector is obtained from the absolute cluster
number of the target FAT cluster. With the absolute
sector number of the target FAT sector thus acquired,
step S35 is reached in which data are written to the FAT
sector. The sector data writing process is the same as
that shown in Fig. 22.

In the preceding examples, the signal recording
bitmap shown in Fig. 20 is used to determine whether the

recording block containing the target FAT sector has ever
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95 information table is made of group descriptors representing track
groups as shown in Fig. 45A. Each group descriptor describes a start track
nunber, an end track nunber, a group nane, and a flag regarding the group
in question as indicated in Fig. 45B. The track information table describes
i nformation about tracks, i.e., nusic titles as shown in Figs. 46A and 46B.
Specifically, the track information table is nmade up of track descriptors
representing tracks (nusic titles) as indicated in Fig. 46A. Each track

descriptor, rRerfieRidd ¢ fdrdi 9Thd6BaTi D! wiessarhti¢eP9 RRRRgRAI NfiNg tO
the audio data file of the track in question, an index nunber of the track,

an artist nanp. dhdidd @ M3 iQldsgicRalrall e peder. 1 EongREhaNEaRNd

recording time information about the track. The artist nane and title nane
do not contgij} l NS PYL g%% Lihe RQ r.Jnfar i Qn inting to
rel evant en?fﬁé%ﬁ%ﬁﬁfﬁé name tab e.%fke naneQ%gﬁWgw&%tggég%ﬁgp%FvFg&ts
maki ng up aggﬁg~ nanes., As,.shown in FEig,.47A the pane.table is de of a
plurality o aﬁ?cgfgi?ﬁSEghenhgﬁggsﬁgttpf FAfked af?ﬁdaﬂa gg?lgg%by a
poi nter pointi to .the name in question. A pointer for calling up a nane
may be an aﬁﬁéﬁiqégﬁgnorl ti% PESFAME S FC FESAFScR Sif FFGﬁgF&HHe, or a
group 96 ane in the,grouﬁ i nformatign t%ble. One nane slot may be called
froma pl ur RLEMREPShRYLRGe A LURE TREAVEL ¥ WIR tRRE. €278 ofalhendfe sl ot is
conposed of name data, a nane type, and a link to another name_slot. A nane
too |ong tokidokyEenrseeraddngn bdosksghasnaksesdyt besp beedi atddgashto a
plurality of name slots. The divided nane slots are traced one after
anot her usi ®gci-nks descri bing the whol e nane. The second exanpl e of the
audi o data managenent system according to the invention works as follow as
illustrated in Fi gFig8,2%hkstaatkovcinder of steps gbortgemérabime @ eproduced
is first designated in the play

signal recording bitmap using FAT information. In step

S41 of Fig. 15, with the disc loaded, the values

representative of the recording blocks in the signal

recording bitmap are all reset to zero. In step S42, the

FAT information is read. In step S43, the first FAT entry

is accessed.

From the first FAT entry to the last, checks are

made to see whether each of the FAT clusters involved hacx

ever been used so far. That bit in the signal recording

bitmap, which corresponds to any unused FAT cluster, is

left intact at "0"; those bits in the signal recording

bitmap, which correspond to used FAT clusters, are each

set to "1.”

That is, with the first FAT entry accessed in step

S43, step S44 is reached in which a check is made to see
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order table (Fig. 43). Wth the track nunber designated, access is gained
through a link to the track descriptor (Figs. 46A and 46B) in the track
information table, and the |linked track descriptor is retrieved fromthe
table. Read fromthe track descriptor are: a file pointer pointing to the
audio data file in question, an index nunber of the track in question, an
artist nane pointer, a title name pointer, original title order
information, and recording tine informati on about the track. Based on the
audi o dat g ff idrRe RUIXHeRIt]1 v RE1eBUBI0 editiry, fild & hie 1G4RSFHAIN drik 1gc.cegged and
information is read fromthe header of the file. If the audio data are 97
encrypted,jf @%ééﬁ)&l‘tinft@fe”@dr%nrt@@d chieRmedh @ nfteadals 'n_'i)tug‘%ﬁgte@ gecrypt the
a is

data for audio ta reproduction. If an index nunber esignated, the

location ¢ e %%I&gme%dt&%x sturbel s § deteched frem Lheyhgager

i nformation, and audio data réproduction is started fromthe | ocation of

that index QMG s AR e Qel peRhidd chi0m i he deacalhandasianat ed by

the artist name pdinter or the title nane pointer retrieve romthe track

informati on. tabl.e. Nane d%é. are re%d fromthe nane slot thus called. Wen
rae A

audi o dat $957¢ 08 Be SPESor Add ANSRE

d "anéw, "an unused area nade up of at |east a
predet er m ned nupber of con utive recordi ng bl ock ., four recording
bl ocks) is aIIocg?eHnaﬁﬁﬁPdggg F%etﬁ%rfﬁﬁt %b?ggcvﬁanggﬂeg%55¥olﬁata
recordabl e area is all ocat ed, % new track descriptor is assigned to the
track infd ot 261 8n yRysgdc EAte FLURESG T 0P LS cﬁ?ﬁt?ﬁngﬁghﬁédio data in
qguestion i s generated. The input audi @ data are encrypted using the key,
and an audPoWddch tiheenextygEAdr sREdYwiEh *EREDEACr yhERA %E%Posﬁgta. Afile
poi nter of the newy generated audio data file and key information are

witten t@onieodeisy ressrgedd ter §6RPAESGri ptor. | f necessary, an artist

nane and a title nane are witten to rel evant nane slots. In 98
If in step S45 the currently checked FAT entry is

judged to be a used FAT cluster, step S47 is reached in
which the number of the recording block containing the
FAT cluster in question is obtained. In step S48, the bit
corresponding to the recording block is set to "1" in the
signal recording bitmap. In step S49, the next FAT entry
is reached. From step S49, control is returned to step
S44.

Repeatedly performing steps S44 through S49
generates a signal recording bitmap in which the bits
corresponding to unused FAT clusters are left unchanged
at "0" while the bits corresponding to used FAT clusters
are each set to "1.”

If in step S44 the currently checked FAT entry is

judged to be the last FAT entry, then step S50 is reached
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the track descriptor, pointers are described with links to the artist nanme
and title nane. The nunber of the track descriptor in question is witten
to the play order table, and the applicable copyright nmanagenent
information is updated. Wien audio data are to be reproduced froma
particular track, information about the designated track nunber is
retrieved fromthe play order table. The track descriptor corresponding to
the track fromwhich to reproduce the audio data is then acquired. Based on
the track descry I a [ Is ahbl.e fi i-nt er
poi nti ng togﬁhghgggiSh%a%ggP%Fegggﬁ?ggﬁgﬁghgﬁgbagging%%gdfgﬁﬁggggénd t he
i ndex nunber of thg tra i uest i al I a fileis
t hen accessed and %yé?%ggéﬁ% 1d§é%§§a€%§i€§% ¥$§%¥?%€f%§;®%€e%f£?he file.
The reproduced data fromthe audio data.file are decrypted in he
acqui r ed ke?oﬁﬁﬁgﬁﬁaEPoﬁrFSEeaggFosanglr55?853&?50%}¥&ﬁ8reuﬁﬂ%g?%ﬁﬁi
nunber is desigpated, audio data reproduction £§ started fromthe | Qcation
of the desi GRatBE PREER-MARDEYS ORer BOXVFEek thir FPT GALRFEES: 6U8E°Hi vi ded
into a track "n" and a track "n+1," a track descriptor nunber Dn descri bing
i nf or mat i onvg&B8ubPasefeoty KRR FAT feiprmatigRqieye8oFr §APBIEYatROPAf or mati on
itemTINFn in the play 99 order table, Froma track information item
TINFn+1, tr¥Yékhddatri pebrahlirberibheBetBRrBEAgIPNEBENREPER dRARE t he track
"n+l1l" is obtained. All valid TINF values (track descriptor. nunbers)
fol | owi ng t Bachr ankopatatimngi syskemm FOMENFAT| alugtepbapayr Her jvdaed are
advanced by one place. As shown in Fig. 49, using an index arrangenent
al | ows dat aalneadg fiskd butbéndfsctethewt are phuseflity of indexed areas.
The i ndex nunbers being used and the | ocations of the indexed areas are
witten to the hearles atfordecanfliioct riackatoided rbyjuesitiony the alidiraldat a
file pointer and an index nunber are witten to one track descriptor Dn,
and anot her raudiraifigt Bitwhp poi therdasad. arrd hieY luditheat edirdierFiagse. viritten to
anot her track descriptor Dm In this case, oné piece of nusic ML on a
singl e trackniingt henaudentrdgénetat eohsMpppane@niby diycgdeHat8t® two pieces
of nmusic ML1 and ML2 over two tracks.

reserve track each between the DDT track and the FAT

track. The reserve track may be used to retain a signal
recording bitmap that accommodates signal recording
bitmap information shown in Fig. 20.

If the location of the track to which to record the
signal recording bitmap is determined in advance by the
system, the bitmap can be accessed directly based on its
predetermined location. The DDT track and FAT track may
also be accessed directly if their locations are
determined beforehand by the system. Obviously, the
locations of these special tracks may alternatively be
recorded in the management area (U-TOC on the next-

generation MD1l disc; control area containing ADIP-based
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If it is desired to conbine a track "n" with a track "n+1" in the play
order table, a track descriptor nunber Dn describing information about the
track "n" is acquired froma track information item TINFn in the play order
tabl e, and a track descriptor nunber Dm describing information about the
track "n+1" is obtained froma track information item TINFn+1 in the play
order table."” Al valid TINF values (track descriptor nunbers) 100
following the item TINFn+1 in the play order table arE~ advanced by one

pl ace. |f admtxalackfarmadnidrt rac ke xtargedaaidiom NP2 dbee) audlhe dat a
file and separated from each other by an index, then erasing the index

i nf or mat i datfa dpdrhe eahd tfadkherfd IFRATId sk tdwee trewdk swhen beheonbi ned as
illustrated in Fig. 50. Two pieces of nusic M1 and M22 on the two tracks

are thus s ned lidided Sntllaaippered Mty G MRS Bk QRdnd FACK THRUPPOSE
that the track "n" is the index-divided latter half of an audio data file

and that thedd rafls "vetkidved aurd iled g heg MU ofcanptiiers ctaﬂﬁj{ o data

file. In that case, as shown in Fig. 51, a header is attached he data

h ‘I I d
gvgreéeeokﬂ@@%n@t&%‘%‘%ﬁxﬁ&% éJérrmattClo‘ih%@&F FAT 2 r#'aﬁ{]‘?or(' Thi %Omm ating

MusSi c hea en erase e audlo ata file of

t he traCkl:l:%jrr%l O(}_ar% a%rlgtnhqr p_lheec f_erP‘%leQn ﬁ]%é%e d| o data of

the track nu5|c t|t 'S conne audi o data

file of tog Ausiqd gq[ L G2 b8 wg%dplwg anothguglgcwggggcte t hus

conbi ned At “a Sith§Hé plece of “muisic on one track processes above
cho-t T10FTE GpoRk S AR Y PRSROT ARFTBATION Ak i e uing &
information are written back to the DDT track and FAT
track. Writing or reading the signal recording bitmap to
or from its recording track is done basically the same
way as writing or reading the data to or from the DDT
track and FAT track.
When the disc is loaded, the signal recording
bitmap information is read from its recording track and
placed into the memory. Every time data are written anew
to a recording block, the corresponding signal recording
bitmap entry is updated in the memory. When the disc is
ejected, the updated signal recording bitmap is read from
the memory and written to the signal recording bitmap
track on the disc.
Fig. 26 is a flowchart of steps for reading
information from the signal recording bitmap track. In

step S61 of Fig. 26, with the disc loaded, information is
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different encryption key for each track, and transform ng i ndexed audio
data into a single audio data file. The other function involves erasing
header information froma given audio data file and connecting the data in
that file to another audio data file. 8. Operation during connection wth

t he personal conputer The next-generation MD1 and MD2 systens adopt the FAT
system as their data managenent systemin order to secure conpatibility

wi th personal conputers. It follows that next-generation MDL and MD2 di scs

are used to F&aeDrE-cnc i Rshicle Mdorling avih Ragat Padiit ol SiRe ggNeral dat a
handl ed by personal computers. On the disc drive unit 1, audio data are

reproduced ag, tdieyp aid» bainy 1e@sk-ddomA heaLh SErSR- tkyg‘eé‘lérkﬂ@l ability of the
port abl e-type d| sCc drive unit 1 to access data is taken |nto account audi o

data shoul d j ﬁ%%ﬁﬁn&[ £arAed sequentd &l | yo ohd contrast,
corrp

the personal has no consideration for such ata contl nuity when

writing dat any free areas found

avai l abl e oﬁ:“%ﬁ.leé&]d?lsrgeé% r%&:or reprgg u%r{ll%p apparatus of the invention
has t he personal t 100 c nec ed tao the 102 disc drive,unit 1

t hrough the USH hu% 2‘7t ﬁgt at e ggﬁaf’fc %’E SeF To Ty %lhg data to

the disc 90Ioad in th CdI’IV In that setu eneral data
are Wi ttensi}'rﬁfear ’iﬂe H’Eé“arﬂ %e“g?/stt%rﬁfb? TR r’é%‘?%‘l' uter 100,
whi | e audi o dat a are vvrltten under control of the file_ system of the disc
drive unit PLYBags tupsk QY WiR GSE ex fPafBfolFrPrdns Lo 5AAPAG how
managenment authority i s noved between the personal conputer 100 and the
di sc drive HfGETAigkhREG P tifeddated FGUgh GHee B aF e wHdit&hown,
depending on the type of data to be witten to the disc |oaded in the drlve
unit 1. Fi g.aiBM tshay Heggeiamblesiks are transferred fromthe personal
conputer 100 to the disc drive unit 1 for recording onto the disc 90 in the
drive unit 1. In tBhsstepeS7iheffFig.s23tewhen the gasc 45 ehected,

the updated signal recording bitmap is read from the

memory. In step S$72, the updated signal recording bitmap

thus retrieved is written to the signal recording bitmap

track on the disc.

In its initial state, the information held in the

signal recording bitmap track is all zeros. Upon each use

of the disc, those bits in the signal recording bitmap,

which correspond to the recording blocks subjected to

data write operations, are each updated to "1.” This

information in the signal recording bitmap is written

back to the signal recording bitmap track on the disc.

Next time the disc is loaded for use, the information is

read from the signal recording bitmap track and turned

into a signal recording bitmap in the memory. These steps
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personal conputer 100 provi des FAT managenent over,the disc 900. It is
assuned that the disc 90 has been formatted by either the next-generation
MD1L system or the next generation MD2 system Viewed fromthe personal
conput er 100, the connected disc drive unit 1 functions apparently as a
renmovabl e di sc under PC control. The personal conmputer 100 can then wite
and read data to and fromthe disc 90 103 in the disc drive unit 1 in the
sanme manner that the PC wites and reads data to and froma flexible disc.
The fil e BpkeeitoPosRébper §engenesapet shelcd gy Fedomdiinghdd taspart of
the capabilities of an OS (Operating System carried by the PC 100. As is
wel | knowwithbhetOBemayrbe tectheedAIs infioraltdopr.ogramfiles on a hard disc
drive incorporated in the personal conputer 100. Upon start-up, the program
files are read dheksexdoed eldebywtditperabanéncenpat Bigl007t dsi apl enent t he
OS capabilities. Fig. 52B shows how audio data are transferred fromthe
personal egppuadrst@lctarthefdihe aedie dmiieluhdt necapdbig efit o the disc
90 loaded in the drive unit 1. The audio data are retrieved illustratively
fromthe QaididySendr readihBDiahal dobyndherpar seral teemputar t+8Bkslt is
assunmed that the personal conputer 100 carries utility software for

subm tti ngnaugdh8 dalide t2aAKRASFCEARr 838k0n encoding and for requiring the
disc drive unit 1 to wite or erase audio data to or fromthe disc 90

| oaded in the uid iy ;uera%éch'ia{ BRI VBF € dige %é@hélS%wa 4Q; 06, capabl e of

referencing a track |ndex file on the disc 90 in t Isc drive unit 1 in

order L0 hg8kaUBLLARGH LN LALEoLLonaESERLRd e hbgeClaaB0pe T s UL Iy

program |Ies on of the personal
conput er IOO 104 cri bhed WA hom1aud| data_r cord o
st or age ne |uﬁ1o? ?Hﬁr%e%sgﬁaﬁpgggﬁu er-100 &Fé t?ﬁz% ~~59n ﬁﬂénsferred and

recor ded égsébeagésc QQxLOSQSgré éQeMDZ disc. The disc 90 placed

on the turntable is rotated by a spindle motor 29 on a
CLV basis. For a write or read operation on the disc 90,
an optical head 19 emits a laser beam onto the disc
surface.

For the write operation, the optical head 19
outputs a laser beam at a level high enough to heat the
recording track up to the Curie temperature; for the read
operation, the optical head 19 outputs a laser beam at a
relative low level sufficient to detect data from the
reflected light based on the magnetic Kerr effect. In
order to implement these capabilities, the optical head
19 incorporates a laser diode as laser outputting means,
an optical system made up of a polarization beam splitter

and an objective lens, and a detector arrangement for
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disc drive unit 1. It is assuned that the utility software nentioned above
is booted in advance. The user first perforns an operation on the personal
conputer 100 causing it to wite desired audio data (called the audio data
A hereunder) fromits HDD t:; the disc 90 |loaded in the disc drive unit 1.
The operation triggers the utility software to issue a wite request
command requesting a wite operation of the audio data A onto the disc 90.
The wite request command is sent fromthe personal conputer 100 to the

di sc drive Waickctiniher@udicdidatadA 13t et eddud omrhbe kPR 0f vt he
personal conputer 100. The retrieved audio data_A are subjected to an

ATR AC comphensi 9p FACOUHRY BNOFESE Y el Meild Ll B0bkuRLE ,Cayr bed by the

personal conputer 1 e process turns the audio a A

ATRAC- conpr s! tag t .are.tr e fir e I ut er

| c)c; tothgagﬁsgxg%i@EC%%%R%&{lbp%%%%e%%?gfl%&nkhg RE?%§%?§832§?R¥onnand
fromt)m per,sonal conputer .10Q, thet%i & dry.ve uni% 1l starts receiving the
ATRAC—conpr8§§83agﬁﬁgged5F&a B8 Kg 0% & i85k PYFERESFrom t he personal
conput er 100. The disc drjve unié 1 recogni zes the command as a djrective
for: writing the tPaPaFReFg BErd 1B 1feborLhionedsin et soable

specifically, the disc_drive unit 1 receives the audio data A fromthe
personal coRBRPELtEOTELRESQEN tPhEhBSBPRiFa?. heRE Ldcarvedsdahg disc
forwarded to the nedia drive unit 2 via the USB interface 6 and nmenory
transfer coffrolTee BagRptctheadutf RpRtdeA Fedthe dhecn®ida drive unit 2,
the systemcontroller 9 causes the nedia drive unit 2 to wite the audio
data A to tmagdpsécobfighdesocmndndptefl ahetFPATebaSEaNFaNEGEAeARt8chene of
the disc drive unit 1. That is, the audio data A are witten to the disc 90
consecut i vehythoughcneteshowol tbearerarer di adell moker(8adkal shgdes X 4)
based on the FAT systemof the disc drive unit 1.

mechanism for moving the optical head 19 in its entirety

and the magnetic head 18 in the radial direction of the

disc.

The optical head 19 and magnetic head 18 execute a
pulse-driven magnetic field modulation process to form
infinitesimal markings on the next-generation MD2 disc.

On the current MD system disc or next-generation MD1l disc,
the optical head 19 and magnetic head 18 carry out a DC
emission magnetic field wmodulation process.

The media drive unit 2 also includes a recording
processing section, a reproduction processing section,
and a servo section in addition to the
recording/reproducing head section made up of the optical

head 19 and magnetic head 18, and the disc rotation drive

section formed by the spindle motor 29.
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Until the data wite operation on the disc 90 is conplete, there occur
exchanges of data, status information, and commands between the personal
conputer 100 and the disc drive unit 1 in keeping with a suitable protocol.
The exchanges are perforned to control the d<-~tmtransfer rate in such a
manner that neither overflow nor underflow will occur in the cluster buffer
4. In addition to the wite, request command nenti oned above, an erase
request command may be utilized by the 106 personal conputer 100. The
erase request codmandfishueedkinds eqfiedischedi saydbevioaded: 1the erase
audio data fromthe disc 90 | oaded in the unit 1. For exanple, when the

per sonal cumpener MDO8yiss eqodiaect etihieoneké ~-diese rditiiver Mbilt di sandotrhe di sc 90
is loaded in the unit 1, the utility software reads the track index file
fromthe dhecneft-JraecretibavMi2ddiacar eLinaasfeeledityomathesdvsehdrive
unit 1 to the personal conputer 100. Based on the received data, the
personal epapatige t9PemayThée | sisindle iebyodi 39! 8y eapable bFst of the audio
data held on the disc 90. Suppose that the user at the personal conputer
100 vi ewsrbhgedhgpkayadibhtika Hist aodaeeafaﬁgédaaoaaakabu@nw&eherase
certain audio data (called the audio data B hereunder). In that case,

iUfor”aFiQﬁedaﬁkanEQbagihh%uéﬁékendalﬁhéitﬂbpetﬁéaéfgci§ot%§%EE@téﬁd to the
disc drive unit 1 together 'with an erase request conmand. ven the erase

request CeﬂgaggrnEQ§19i§§ QBEXEeH”BE 3 yoden L8189 gontrol erases the

audi o data romthe disc as requested. Because audio data erasure is
execut ed PXr%QS Shéﬁngrg¥eo§Qi%fldﬂgkﬁhéég“&égbfﬁ &{SCOMQ%EEJABgéé?”l [t
is possiblreto Brase"dudro®dat & f rom say, a huge filTe conbini ng a
plurality of aud{'t?e d]?etcao;cﬂr?é ;?rsoceé(spsl,ﬁilgnesdeclt()fon includes two

portions: one adopting ACIRC for error correction and EFM

for data modulation in order to write error-corrected

modulated data to audio tracks on the current MD system

disc, and the other portion utilizing BIS and LDC in

combination for error correction and the 1-7 pp

modulation for data modulation so as to write error-

corrected modulated data to the next-generation MD1 or

MD2 system disc.

The reproduction processing section includes two

portions: one adopting EFM for data demodulation and

ACIRC for error correction in reproducing data from the

current MD system disc, and the other portion utilizing

the 1-7 demodulation based on data detection using the

partial response scheme and Viterbi decoding method for

data reproduction from the next-generation MDl or MD2
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above with reference to Figs. 39A and 39H. 9. Restrictions on copyi ng of
audio data fromthe disc Protecting the copyrights of audio data recorded
on the disc 90 requires establishing appropriate restrictions on their
copying to other storage nedia. Consider a case in which audio data held on
the disc 90 are transferred fromthe disc drive unit 1 to the personal
conputer 100 for recording illustratively onto the HDD in the PC. It is
assunmed here that the disc 90 has been formatted by either the

next - gener atsytddld kst em or the next-generation MD2 system It is also
assuned that the operations such as check-in and check-out, to be di scussed
bel ow, are perf or maghelR@pirodRition @frobﬁgsdhgvge@tﬂbhoﬁﬁg‘thbirl ity software
carried by the personal conputer 100. Audio data 200 retai ned on the disc

90 are first; oMefhd O S ORES M SLUIBUIRY AHDD asi phownddedi 9. 53A. The
"nmove" operation represents a series of actions including the copying of

the target apgiQ data ttﬂ, tdies REJ P &l 353:8 hﬂ}‘q:l-f'er Z%H e of the

audi o data in question fromthe original storage ne m-(i di sc 90)

That is, t A qhgti i pyol del eti.ng t target. 10 data from
their sour cé%%oegg;%ﬁlooﬁpan |erég§'¥t r?\é%zlﬁ ioc%g!]t%eiéb%né%%és n|gnah|eon. A
check-out | i ned here.as t operation of _copyi.n a fromone storage
medi um t o aﬁgﬁﬁ%¢§1%ﬂ4¥1%gc'ﬁﬁﬁ¥§%ﬁFﬁ:%n?%%%ﬂ%eﬁﬁé%glfg{ﬁ@k%ﬁﬂﬁégenbf times
source data are allLowed to.be.copi,ed |egitimtely), decr nt ed one for
the data in questi 0ff°€A EMEERPR F§°8e$ﬁﬁe8ggécﬁxeh86§r25?8H88fPé?asing
checked-out data fromthe check o%ﬁ destination, with the rightful copy

[

count for tHE-RhkRFBMCS idgiteEd IRPIGRENARe S RE audi o

data 200 are noved to the personal conputer 100, the data are sent (as
audi o dat a AgHForaas ke datedGe fEeuhtsudisss t Reergetsetefde personal
conputer 100 for recording thereto, and the audio data 200 are erased from
the di sc 90.irfiprmsdrisyhall .Conp@d @hotor lefdr isecargend] Ohkained by some
pr edet er mi ned) _check
photo detector detecting the reflected laser beam, is
sent to an RF amplifier 21.
The RF amplifier 21 subjects the detected
information thus received to current-to-voltage
conversion, amplification, and matrix computation in
order to extract reproduced information including a
reproduced RF signal, a tracking error signal TE, a focus
error signal FE, and groove information (ADIP information
recorded as track wobbles on the disc 90).
When data are reproduced from the current MD system
disc, the reproduced RF signal obtained by the RF
amplifier 21 is processed by an EFM demodulation unit 24

and an ACIRC decoder 25. More specifically, the EFM

demodulation unit 24 binarizes the reproduced RF signal
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out (CO count 201 for the noved audio data 200' as shown in Fig. 53H 1In
this exanple, the allowabl e check-out count is set for "3" as indicated by
three filled-in circles in the figure. The audio data 200" are allowed to
be checked out fromthe personal conmputer 100 to an external storage nedi um
as many tinmes as the all owabl e check-out count thus establi $hed. If the
checked-out audi o data 200 remai ned erased 109 fromthe original disc 90,
it would be inconvenient for the user. The possible inconvenience is

redr essed iwtez iant EEFMawdignadattaad @0 bedloeek etbauitt ttimg He per sval conput er
100 are witten back to the disc 90. Wien the audio data 200' are witten

back to tBemeHuQiamdbndi stTh@0démnodul heepessanal c¢enpubsect8y, tbhe al |l owabl e
check-out count is decrenmented by one (3 - 1 = 2) as shown in Fig. 53C. At

this poi nerrbhe candiee tdaind a200'dehgn@ eirl bR RRICT@RA 1 neOMUele 100 can still
be checked out rightfully twice and thus will not be erased fromthe PC

100. As apregdl Hecbherawdi o fat en280pophe, CRPREE- EbMPLLESeRehgPRal conputer
100 to the disc 90 and held there as audi o data 200". The al |l owabl e

CheCk'OUtaQQUBBt%9£e9§ managed by use of the copyright managenent
information contained in the track descriptors in the track information

t abl Fig 3 B i ' i track

dascriptor, the Henancs ERERRRAEERES RoRoRhdleabbie M M8k (cacn

i f gudio data). A track.descriptor. copied fromthe disc 90 to th

bersonal  Bbitbat 8 286 e 8 15: SEbnEPoPORROEnbt | ok f BPS PRGOSt he
di dio d d into the PC.100. ||| ustratively, wh

Ut o dat BHr BSNBYEA"T PO e EBSofraqthaChdy SORAL “CONBEEEPed00, the

track 110 descri pt or correifondiqg to the poyed audi o data is
data to be output as the reproduced data from the disc 90.

When data are reproduced from the next-generation
MDl1 or MD2 disc, the reproduced RF signal obtained by the
RF amplifier 21 is fed to an RLL(1-7)PP demodulation unit
22 and an RS-LDC decoder 23. More specifically, given the
reproduced RF signal, the RLL(1-7)PP demodulation unit 22
performs data detection through PR(1, 2, 1)ML or PR(1l, -
1)ML and Viterbi decoding to acquire an RLL(1-7) code
train as reproduced data. The demodulation unit 22
subjects the RLL(1-7) code train to RLL(1-7) demodulation
The demodulated data are fed to the RS-LDC decoder 23 for
error correction and de-interleave processing.

Upon data reproduction from the next-generation MD1
or MD2 disc, the selector 26 is set to contact A. The
selector 26 in that setting al}ows the demodulated data

to be output as the reproduced data from the disc 90.
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copied to the PC 100. The personal conputer 100 utilize-.., the copied
track descriptor in nmanaging the audio data noved fromthe disc 90. Wen

t he noved audi o data are recorded to, say, the HDD of the personal conputer
100, rx predeterm ned all owabl e check-out count 201 ("3" in this exanple)
is set to the copyright managenent information in the track descriptor. In
addition to the all owabl e check-out count, the copyright managenent

i nformation includes an equi pnent ID for identifying the check-out source
device and a cont ethel Prhekihdestrdyi sighle Thegkadfeduscanient s(i;..e:,
audio data). In the setup of Fig. 53C, the equipnent ID of the copy
destinati onpgehrem itheV®HF fan@d iFased20n abrle se@ REERL delvioh clikeugepyri ght
managenent i nformation corresponding to the audio data to be copied. If the

equi prent | Bgi n 4he §PRYLLIDL FOPRAOSIRNE bRl PhEBREFORLET TRi&,N94 [Bich the
equi prent | D of the Copy destination devrf~r. copying is not permtted. In

t he check-oghgggg%?§§%§agfAﬁlgsdeﬁgéuﬁggqgghgéggn %dio data held on the

disc 90 are o the personal conputer 1 tthen witten back to the
di sc 90. The procedure e jcated. fr h r.s viewdoint and
coul d be perceivedggg %Bags?éa% 8??%%&§f%glébgggéggmgﬁgtﬁéetfe Y %olved
in reading the audi,o_data fromthe disg 90 and.witing the sa at a back
to the discg§89VEuFFﬁ8Fﬁ8Fé?nF%8 ﬁsg?n§68Fasf%ﬁgEFf 5§eFf§ﬁ?cggFthe audi o
data to be erg d, even tenpor riI%, fr?n1the discd90. Sgch,amkmardness IS
avoi ded by ¥R EEFnSOQBHQeBFSVh efB5FeEEEFE 100 MadeRedkiaLEoBf 288di 0 dat a
fromthe disc 90, sqo that .the outcome in 53C is reached_in nore

Fig.
sinplified Pé?ﬁ?éﬁ.dE%ﬁﬂHﬂﬁé&OBeF8mﬂ?§°€Héachﬁh§iﬁBFPfFéﬂnﬁ}océﬁﬁ?e
executed in response to a single command fromthe user, such as "Check out
audi o dat a AaredukxrtedopPiResdpsalods  fed) tohaddapget dggaferdada ane copied
fromthe disc 90 to the HDD of the personal conputer 100, and the audio
data recordéd-on the disc 90 are erased by disabling part of the managenent

data about the audio data in g~es_tion.
On the current MD system disc or next-generation

MD1 disc, the ADIP sector number is eight bits long, as
shown in Fig. 9. On the next-generation MD2 disc, by
contrast, the ADIP sector number is four bits long as
illustrated in Fig. 11. The address decoder 32 decodes
the ADIP address from the current MD system disc or next-
generation MD1 disc, while the address decoder 33 decode::
the ADIP address from the next-generation MD2 disc.

The ADIP address decoded by the address decoder 3/
or 33 is sent to a drive controller 31. Given the AD(P
address, the drive controller 31 carries out necessary
control processing. The groove information from the RF
amplifier 21 is also fed to the servo circuit 27 for

spindle servo control.

71



For exanple, a link information item TINFn linked to the track descriptor
corresponding to the audio data is erased fromthe play order table, and a
link information item PINFn Iinked to the track descriptor corresponding to
the audio data is deleted fromthe progranmed file order table.
Alternatively, the track descriptors thensel ves corresponding to the audio
data in question may be erased. This step renders the audi o data unusabl e
112 of the disc 90, after noving the data fromthe disc 90 to the
personal conput erthd08er(3) cY¥enithe7aidtegdatasaphasepded re@ehesper sonal
conputer 100 in step (1) above, the track descriptors corresponding to the

audi 0 dat pediRedl $BeCoRicRd vied HhetaD i@ff drite thenl hd (B)repfiddiiezonal
conput er 100 records a predeterm ned all owabl e check-out count (e. g.,

three tineghckosliRGaG0RPLIIRM JRNAgeRBAt i Rl Ql(bidrg d&diRpk

descriptors corresponding to the audi o data copi ed , hove fromthe

disc 90 (4) Basad af LS AqkndgscrhRLonsoROPhEdeLEaI Lugndi SEndQ, the

personal conputer acquires~a content D correspondi ng he noved
audi o data., This .content ID is.r r.d i_ndicative af fhe audio data
that nay 8§q3ﬁ58€éd@%ﬁ gﬁﬁ?@q%&ﬁ%ﬁ%? ?g)%%ngﬁéFEbﬁaFF86ﬁ%ﬁi5?*?66 t hen
decrenent s, ne th | o check-out cqunt recorded in step (3) above
to the c06§?¥aﬁt%ﬁ§n§&§L85?%?k$8Fﬁ§PiSﬁ“%ﬁ° he track descriptors
correspondi ng to the noved audip dgta. In this exanple, the allowable
check-out count TR€ % YRdatEGeth @"g?ggéagei)Ya(gguﬁhsFﬁ¥°disc drive unit

1, not shown, in which_the disc 90 is |oaded, the track descriptors 113
cor r espon8PR§TPS EhENADFedCalddi o tHACK1BMe CORABPAd SipRd . focus

control signal, sled control signal, and spindle control

signal) based on the spindle error signal, on the
tracking error signal and focus error signal from the RF
amplifier 21, or on a track jump command and an access
command from the drive controller 31. The servo control
signals thus generated are output to a motor driver 28.
More specifically, the servo circuit 27 subjects the
servo error signals and commands to such processes as
phase compensation, gain processing, and target wvalue
setting in order to generate the diverse servo control
signals.

The motor driver 28 generates servo drive signals
based on the servo control signals fed from the servo
circuit 27. The servo drive signals generated by the
motor driver 28 are made up of dual axis drive signals

for driving the dual axis mechanism (two signals for
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is acconplished illustratively by restoring or reconstituting the link
information itens TINFn and PINFn erased in step (1) above. Were the track
descriptors thenmsel ves corresponding to the audio data were erased earlier,
these track descriptors are reconstituted. Alternatively, the correspondi ng
track descriptors may be transferred fromthe personal conputer 100 to the
disc drive unit 1 for recording onto the disc 90. Carrying out steps (1)

t hrough (6) above conpletes the entire check-out procedure. The steps
permt copyidagvihgddsi fedusudio agst & recinhnohdidiest iedst)o heleer sonal
conmputer 100 while sparing the user redundant chores and ensuring copyright
protection tatorhdrdwedi aidamizd iforgdestiiay. thee sdedi meddiamicapyiamgd st eps (1)
t hrough (6) _above are applied preferably to the audio data that were
recorded onispinida edin®to20diveheiusan @per driRgnghe hdi $§iddlve mditior 1.
Checked-out audio data are checked in as follows: the personal conputer 100

first searches forebbesdessrdiviat §ignans appogiiberasds0afat exrseronged
therein, as well as for control information such as copyright managenent

i nformationchacthe ear eaePardingot LAGKcHeS ok BPAY Sontibl L4, chie audio
data and the control information found and ascertained, the target data are

checked in gpgghqgngbzor199 Coexi stence of the next-generation MDL system
with the curfent ND system The next-generation MD1 system can use the sane

disc adopted byt NGy GT L6al o MR, SYSLEM eSVSD LDOUBBLAT B Checolpram of the

next -generation MDDl Systemdiffers significanily fromithé disSc formt of

(D ourr ety stafn s cIoge SR LaLES, FRKLA0,LT AORIELR ISt L Keop,
R g AN R A Rt A A
modulation unit 15 to function. In this setup, the
compressed data coming from the audio processing unit 10
are subjected to interleave processing and error
correction coding by the ACIRC encoder 14. The output of
the ACIRC encoder 14 is submitted to EFM processing by
the EFM modulation unit 15.
The EFM-modulated data are fed to a magnetic head
driver 17 through the selector 16. The magnetic head 18
applies to the disc 90 a magnetic field representative of
the EFM-modulated data, whereby the data are written to
audio tracks on the disc 90.
When audio data are to be recorded to the next-
generation MDl or MD2 disc, the selector 16 is set to
contact A. That setting alloys an RS-LDC encoder 12 and

an RLL(1-7)PP modulation unit 13 to function. In this
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system may coexist in the disc drive unit 1. The disc drive unit 1 conplies
with both digital and analog_ formats for the audio signal to be input and
output. Gven a digital audio signal, a next-generation system70 in Fig.
54 detects a watermark fromthe signal by a predeterm ned nethod, gets an
encryption unit 72 t~ encrypt the signal using key information 74, and
feeds the encrypted signal to a recording/reproduction unit 73. If an
anal og audio signal is.supplied, the I~1 system 7c~ gets an A/ D converter,
not shown,seume,0veIdh tdenssitgnala tlhl Tomiimy  roulitid atentordy @ wlatsr st gnal ,
detects a watermark fromthe audio data signal, encrypts the signal, and

sends the @iagpdied 9 @il dudbide deey Qﬁlﬁﬂ%@t@%ﬂdd&béﬂé atml The
recordi ng/ reproduction unit 73 subj ects the encrypted audio data to ATR AC

conpr essi gy §RRAHNEd HIe HOMYATRIQAL QIR ) &P dal RUrconverted to
1-7pp nDduIatlon format together with the key |nfornat|on 74 before getting

recorded (0,4, 0ise 9Bnenglesionde Lhel B8 pBkeLHRidetgeygd from the

i nput audlo si gnal contalns ITlhustratively copy guar orrmation, then the

recordi ng/f uc n ar, g out any wite
operation a(;%(%‘org’ r?tglt;%/’ or aﬁl g%gk{ia t:rle%E)‘r ?))(Ylt,lgl on%‘]bﬁt %)%Qﬁg audi o data and
t he correﬁggﬁaﬁﬁ%_kegﬁ{ qtnatlon 74 are read fromthe disc 90 by the
recordi ng *73. The data are decrypted by a decryption unit
75 using_the key_jnforpati a digital d|o Si aI IS
acquired. The di § bFaVréEﬁlaaE?gﬁﬁl gxﬁﬂta Fnah F%Lz virEedet o an anal og
audi o signal by a DA converter not shomn for, output. Alternatively, the
di gital aG&Pin &rgndedmép ebﬂ?ﬁﬁﬁt&ﬁcéﬁﬁﬁﬁf¥§}Wﬁq:HathFW@QPnF@Fventlon of
the D/A converter. A watermark nmay al so be detected fromthe audi o signa
bei ng r epEEIEEEQTT ém t Bedragneblc| headel Bepppl tasvkeebhar@isg PAdged to

i ncl ude copy 116 guard information, the recording/reproduction unit 73
may be |nﬁlmﬁG@Gtﬂﬂoﬁﬂ@éﬂryﬁ@@eéﬁﬂtaﬁdWG @4t &heeprogdgdetiedn daceor dingly. In
a current MD system 71 of Fig. 54, a digital audio signal is furnished with
generatiowhnaﬁbgenbntdhnhoam&tM@ﬁtbynSCNBaQSépiakaetgyowhnagedﬁsc Syst em
before being forwarded to a recordi ng/ reproduction unit 76. An anal og audi o
signal, i®osupplied, is converted to digital audio data by an A/D
converter, not shown, before being fed to the recordi ng/reproduction unit
76. The anal og amké opsrpose &5 #0lafett ndshedr fbbd penes atwofodnagement
informati on by SCVMS. The recordi ng/ reproduction unit 76 submts the

recei ved addse dakalheeATBAGdeoHBr emston eénsedi BgamlBaréagpeassi on- coded
audi o data are converted to EFM format before being witten to the disc 90,

not shownread_ah@r waideOogatatiBAE0dHCHESRribRa dB5kEedagudie data are read
as a digital audio signal fromthe disc 90 by the recordi ng/ reproduction

unit 76. IheeetgsbahagmeaoAﬁbgmnhtbﬁaegevgaggé bowap éaa£9g1§udlo si gnal by
the D/ A converter, not shown, for output. Alternatively, th
Although not shown, a detector for monitoring the

laser power level is incorporated in the optical head 19.

A monitor signal from the detector is fed back to the

laser driver/APC 20. The laser driver/APC 20 compares the

current laser power level acquired as the monitor signal

with an established laser power level to find an error

difference. By getting that error difference reflected in

the laser drive signal, the laser driver 20 keeps the
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digital audio signal may be output unconverted w thout the intervention of
the D/A converter. In the above-described disc drive unit 1 in which 117

t he next-generation MD1 system and the current MD system coexist, a switch
50 is provided to switch explicitly between the operation nodes of the two
MD systens. In particular, the switch 50 is used effectively when audio
data are to be recorded to the disc 90. Fig. 55 is an external view of a
portabl e-type disc drive unit 1. The disc'drive unit 1 is equipped with a
hinge, whi ch o QRAled fibd hd s NG iden du i kd 2t cHd ding on a

slider 52 al 54 around the hinge to sw ng open away from a body

55. A disc J .1t he opening through which to insert the disc
90. Wen thgggggggggﬁggﬁfﬁgthed along the guide and the iid 54 is swung

shut, the disc 90 js | d iLn t Khsc drive unit_1. - Wth the disc 90
thus | oaded, the d=T¥8 grgug\%é” ﬁ%fgrlmgﬁtg‘%?‘mt ?c%rryar gsaé FRPSFNRPFSH from t he
| ead-in areg and U-TOC area of, the di sc 9Q.

A _phone jack 53 serves as an
anal og audi 0 ¥iSNA"DG Pt TeAST PO dS¥E ey 15 F5 by 5%Feﬁrr&éf§cti on
means such as headphones into the phone, jack 53 to_enjoy the sound of audio
dat a repr od FORFHHIAT M i FYD: ST+ 199t CRAOMASER BrgVessAPEhaCdi sc
drive unit 1 is also _provided with various keys for control purposes: keys
for designating di Y8d8peFanFsns Shichhasspragm Ferbralletrop, ghﬁs@FlYﬁst
forward, and rew nd; keys 118 for editing the audio data and ot her
i nf or mat i on desitgadd exthdldiseesodo dird thafs ther comymalileg eperatdeongnd dat a
into the disc drive unit 1. These keys are |located illustratively on the
body 55. Thdesicaibeadeaboneed aswessh 58rive abeacitddnis|,| datrawiniéley to t he
lid 54 of the disc drive unit 1. As shown in Fig. 55, the switch 50 is nade
fairly | argeperation, and data read operation) are properly carriec

out.
In Fig. 17, portions A and B enclosed by dashed
lines may each be implemented as a single-chip circuit

part.

5. Initialization of next-generation MD1 and MD2 discs
On both the next-generation MD1 disc and the next-
generation MD2 disc, a unique ID (UID) is recorded in
addition to the FAT for security management purposes as
mentioned earlier. On each next-generation MD1 or MD2
disc, in principle, the UID is recorded to a
predetermined location such as in the lead-in area befor.
the disc is shipped from the factory. Alternatively, the
UID may be written elsewhere on the disc. As long as the

UID is written to a fixed location after disc
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size and | ocated conspicuously to attract the user's attention. On the disc
drive unit 1 in Fig 55, the switch 50 is shown switchable either to "1~' ~
for the operation node of the current MD system or to "NEXT- GENERATI ON MD'
for the operation node of the next-generation MD1L system The lid 54 is

al so equi pped with a display unit 51. The display unit 51 displays various
~operation states of the disc drive unit 1 and track information fromthe
disc 90 loaded in the unit 1. The display unit 51 al so gives onscreen

i ndi cat i odsiitl addryatiein ,onche tUID ey ey atdaprdmilee s ethdty iseatofo:it he switch
50. Described below with reference to the flowhart of Fig. 56 is how the
di sc driveefdriehbndpi cally works when formatting the disc 90. The steps in
Fig. 56 apply when a so-called virgin disc (unused disc) is to be

formatted. In th?hé'ﬁéktsééﬁe§39908fMﬁ&gsgéﬁemauQHEEQQE MResxatkem di sc 90
is loaded into the disc drive unit 1. Wth the 119 disc 90 | oaded, step

S201 is f_teee%h o il O IHeDCBRRe WD Isydioaf] Mirhat heagt fenlgad-in area

and t hen rontt area on the disc’90. In step S ck is made

(0" sec uhelfier 1o onoral RO Lol S AP dliockd Susft by e

smntch 50 or the current temo e ne gener a |on 1 system
in step S the operation nod udged or cyrrent MD system

step 8203R| s%&éagﬁé"&r%lgdas?tr‘eﬁn@ﬁ% ?‘helm % %ade g’ S!%{]% judged usabl e as

a current M ¢S stent i.SC ﬁ%ﬁh no need for further fornattlng, which is

char act er P§t¢ 8PQH? IO% §Ystem The dlsplay unit 51 then gi ves an

onscreen indicatjon sa% ag %hah the disc, 90 is E Slsc in step
S202 the oper at i BA¥nBHENOF L E e ﬁY%ctﬁ??vgeﬁﬂlFSEa 8gebCset for the
next - generation MD1 system. then step S204 is reached In step S204, the

di spl ay uﬁ@ﬂ°5§fﬁné|§§9€§fﬂﬁéﬂlﬂh€r&F§€tQ§ Arez Qrasacl of tHes§ period of,

say, several seconds before step
numerous current MD system discs that may be utilized by

the next-generation MD1l system. Upon initialization of
any of these discs, the disc drive unit 1 writes a random
number signal to the protected area for use as the UID of
the disc in question. Under new standards, users are
prohibited from accessing the UID-filled area. The UID is
not limited to random number signals; it may be given as
the combination of a manufacturer code, an equipment code,
an equipment serial number, and a random number. It is
also possible to combine at least one of the manufacturer
code, equipment code, and equipment serial number, with a
random number for use as the UID.

Fig. 18 is a flowchart of steps for initializing a
next-generation MD1l disc. In the first step S100 of Fig.

18, a predetermined location on the disc is accessed to
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S205 is reached automatically. In step S205, the display unit 51 is nmade to
di spl ay a nessage asking the user whether or not to proceed with formatting
of the disc 90. If the user give<; an instruction specifying that the disc
90 is to be 120 formatted, step S206 is reached. Illustratively, t_ht
instruction is entered into the disc drive unit 1 by t-t~~ user operating a
suitabl e key on the body 55 of the unit: 1. In step S206, the disc drive
unit 1 submits the disc 90 to a formatting process of the next-generation
| ~1 system| -manner L rlier W.th ren o} e.fl owchart
of Fig. 18.d%ﬁ%F§ug%e Fg%% Oaigﬁ e?%ggkgg?%%%%éﬁeﬁﬁhe g?s%lg§Buﬁ%t 51
shoul d preferably indicate: the formattin rQcess 1S i LQgress. Wth the
formatting P% e sagokﬁﬁéﬁééefﬁrg%gp %%56%1§tg% §§89$F§%r§%€%§%E In step
S207, the display unit 51 is nade gi.ve .q .nmessage saying that the | oaded
disc 90 is Ee%PQ%ﬁrﬁ&Xi}Eéﬁérgﬁfbniﬁﬁlaﬁﬁ§i}afy P%mg p°S205 the user gives
an instruction that the disc 90 is not to be. formatted stef S205
is fol loned by step®288C2FfoR kD RO pACCERRed| LB S§eRNF10811§i B2 5ea
i ndi cation pronpting the user to set the switch 50 for the operation node
of the curr@HFSWQesg§FeﬁﬁﬁnaFﬁé disthgr PestodrperatipnsMPd S¥E6emy check is
made, upon el ap.7 of a predeterm ned period of tine, to see whether the
setting of f£hamaki t sMcboast she kgaHarBedr8aspi I ere dhaec2®idm on the
display unit 51. Tf the setting of t~~o~ switch 50 is judged unchanged in
step S209, gquestdopuwasi igit2alizedcagnthedpast evdt iel algerdyurned to step
S205. Fig. 57 is another flowchart of steps carried out by the disc drive
unit 1 in fdumatished aithr gi DDA sce8() tbadedrehemeiynbel acskepe8300 of Fig.
57, a blank (unused) disc 90 is loaded into the disc drive unit 1. In step
S301, infordastead.s steap $106tndy doe tdlei pead - whte ve esppmsht tete f r om t he
U- TOC area of the disc 90. In step S302,

In step S101, data are recorded to the U-TOC area

in an EFM modulation process. Written at this point to
the U-TOC is information for securing two kinds of areas:
an alert track, and an area of tracks following the DDT
area, i1.e., an area in which data are to be recorded in
1-7pp modulation format. In step S102, data are written
to the alert track in-EFM format. In step S103, data are
written to the DDT area in 1-7pp modulation format.

In step S104, a UID is recorded outside the FAT
area such as in the DDT area. If the UID was read from
its predetermined location and placed into the auxiliary
memory S5 in step S100 above, that UID is recorded here.
If in step S100 the UID was not judgéd as being written
in' a predetermined location on the disc or if step S100

is skipped outright, a UID is generated based on a random
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based on the U-TOC information thus acquired, the display unit 51 is nade
to give an indication that the | oaded disc 90 is a blank disc. In step
S303, the record key (not shown) on the disc drive unit 1 is operated to
instruct that data are to be recorded to the disc 90 in the disc drive unit
1. The recording instruction my be given to the disc drive unit 1 not only
by operation of the record key of the unit 1 but also from say, the
personal conputer 100 connected to the disc drive unit 1. Wth the

recor di ngnuRbkrugsi ARl ghvaNthe gbBaedaseddurpeibnirbcbrigdst eph&S39By step
S304 is reached. In step S304, a check is nade to see whether the operation
nmode of thg §b§€rQEbﬁei§!muEt%at§vé§% By the sykteh eBntebithe o.

next - generation Nm systemor for the current  MD system If in step S304

t he oper atj,an t di sc i Lt kS | d of.;the current
VD systen?hghggﬁg?ggég3ggnlgg fg?sg§eg§%e3%d?§ gggggsﬁégF g ?é%ording
process o h e S i rte h LSC l.n step S304
t he operaFP%nﬁﬁgggpogL?ﬁgk§¥s%8§F#é%f%%i% qe?ér%ugagéasg?QFS%Lthg
next-geneggtigg ND% system by the switch 50, step S305 is reached. In step
S305, the s¢180 P2 formatted by the next-generation MD1L systemin the
manner described earlier_wdth erence to Fiq. 18. Step S305 is followed
by step S306 ind’;/ﬂwis(:trﬁ% Sf]\éﬂc%r (]gl:% aﬁ’rcg e?éelbfd%?e FeS e A F QDL syst em
is started on %he formatted dis¢c 90. Describﬁd below with reference to the
f | onchar t 2682FFGY 9at2sSHEhAReIMi Se7P i YRIVHRELIAN {BFBAFty Mbrks when
recording audio data to the _disc 90. The _processing varies dependi ng on
whet her tAEh8Fevardsn FBACULP iFererQeded Qutahde ghﬂafﬁﬁeér?ﬂe type of the
disc 90, i.e., whether the disc 90 has been formatted by the nextgeneration
Nm  syst eRer| bhehmextrgenerabion IMDbfsysigempgast gesgrieedoabgvepaded into
the disc drive unit 1. Wth the disc 90 | oaded, step 5211 is reached in

whi ch i nf bnihiabhzasiopadf f thetrécordalhke | anela i managed anddehebhér om t he

U- TOC area of the disc 90. Based on the U-TOC information thus retrieved, a
check i s AATleschenteps S22 handeteryn ne whet her the 123 | oaded di sc 90
has the format of the next-generation MD1 systemor the format of the
current MD syst éig.The drecKk filowndart Idfusitregis ey iofi tilked ibaigics 20f whet her
FAT data have been retrieved fromthe U TOC area. Alternatively, the check
may be canekedgenérdased @m2 Wibéder 1al ate thiacke Hwg diaaatdOIFigqf or mati on
is found in the U-TOC area. In step S213, the display unit 51 is made to

indicate 19e gi sfedyPErdhed N oetk idh ShePrS2d 251 Ni st SPpFEddd the status of
the | oaded disc 90 is displayed on

be recorded beforehand such as the lead-in area, or the
DDT area if the disc was initialized in the past, is
accessed to determine whether a UID is recorded there. If
the UID is judged recorded, that UID is read and plated
temporarily in, say, the auxiliary memory 5. Because the
UID recording location is fixedly determined in the
format, it can be accessed directly without reference to
any other management information on the disc. This

feature may also be applied to the processing discussed

above with reference to Fig. 18.
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the display unit 51 in accordance with the information read fromthe U TOC
area. lllustratively, the display indicates whether the | oaded disc 90 is a
bl ank disc. If the disc 90 is not a blank disc, the disc name and track
name information are displayed. In step S215, the rotation of the disc 90
is stopped. In step S216, a check is nmade to see if the disc type

determ ned in step S212 matches the operation node of the disc drive unit 1
set by the switch 50. In case of a match, step S217 is reached. More

specifically, step S2 i s J483ch i.n e f . R es: m@ﬁg itch 50
is judged set for tIE‘ejscz):ﬁgr g.:tl_ﬁ%h ?é&g c‘#gt ﬁ%c((:aurréf\teez%l\/%hs?ysteT‘renaangl t%#e
| oaded di sc 9Q,turns t_ to be a current S m di. Sc t.he one hand,
and where th]egsﬁ’/ﬁ tr%%dlglgati]so? u%g’%m cts'et %Poﬁlgf)el?e%%' %gﬁer@‘ﬁ dfF node of the
next - gener ati on 1. systemand ~t~~ l|oaded disc 90 is found to have the
formmt of t HETRESTA YHAIAE | he WO /b it (e Tt HHe rHIn 2567 ot op $217,
data may be recorded to o eproduced fromthe disc 90. It is also possible
to edit inforatid F?F‘?‘ff&ecif'lp"{ﬁqﬁr"eé’wq He® dite WP Skt as point
dependi ng on the disc type determned in step S212, the systemcontroller 9
cause the neRtrigvyed fFan the predaet@rnidad) I Qbrthe. gisc and
appropriate signal path conplying with the nodul ation systemfor the disc
type in ef f avtacerhiintmkdse iaupidsainy @ampmnid din tHerldiddl adifoAnf or mat s
automatical ly between the next-generation MDL system and the current M
system f or aatchm Slata theprBidustasomotThadgdd mmimted dmmtdleso switched in
| i ke manner between the next-generation MDL system and the current M
syst em underpmsidtedmiofed Mroatsitcemarortttrepldiesce 9 tiesed @D hiss di sc type in
effect. It mght happen in step S216 that the disc type determned in step
S212 does najer@taded len oty Magins f aAMreinddwe ringe drdivmalni tanld agie by t he
swtch 50. In t;har_ case, step S216 is followed by step S219.

generated UID is written. The UID is generated

illustratively by the system controller 9. The generated

UID is fed to the media drive unit 2 via the memory

transfer controller 3 before being written to the disc 90.

In step S113, FAT and other data are recorded. The
UID is recorded outside the FAT area. For the next-
generation MD2 system, as described above, initialization

of the recordable area managed under the FAT scheme is

not effected.

6. First example of the audio data management system

As discussed above, the next-generation MDl1 and MD2
systems embodying this invention have their data managed
by the FAT system. Audio data to be recorded are

compressed by a predetermined data compression method and
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More specifically, step S219 is reached in one t~F two cases: where the
switch 50 is judged set for the operation node of the current MD system and
t he | oaded 125 disc 90 turns out to have the format of the next
generation MD1L systemon the one hand; and where the switch 50 is judged
set for the operation node of the next-generation MD1 system and the | oaded
disc 90 is found to have the format of the current MD system on the other \
hand. In step S219, a check is nade to see what operation is carried out by

the user %&%@@dﬁ&&% rﬁgxii@r% Hropekd 118, Usele iaudilfiged l 0 have

perfornmed an eration t produce ("PB") audio data fromthe disc 90, then
step S220 .S [ .4) £ S%_quﬁgy% Aol € ﬁxﬁged,tron1the
di sc 90 ascjoﬁlﬁg%%%g%gld eyrlht%e&usser%. at tﬁﬁ%l&/gﬁf%@:{ hoegglpi;c ype does not
mat ch the ,operation nn% of_ t he dis%ggri it, 1l set byt SW t - 50,
the audi o 1fafa P e®5Ee 1 h hedarse céﬁpﬁ rpélbq]o%lJé%%e’f a'r\(%péés of the
setting of the switch 50. Mr.e spegifi.call kgﬂf endi n n the disc type
det er m nedMPECS; &glvasped Pﬁ‘éﬁﬂl St Pd'%ll sgr cs&h’s‘gasb ¢he media drive
unit 2 to select using the selector 26 am appropriate signal path conplying
with the FOIRESSSIRTsFEtER-or NPReCBL¥cabpe Arter PEEL 21PR StidRes it
possible to switch the denodul ation formats autonaticau;é bet ween t he
next - geneA§EEEN dRBE sk BRVARG fesCuddE® MY s \handhedr §i8c6 dat a
reproduction. The file systens are 126 also switched in |ike manner
bet ween t k&en&ERI- gaweent iien LNDUSey s generdd (e Rage artavmay stlaa under
control of the systemcontroller 9 based on the disc type in effect) If in
st ep S219beheegsededs andd geg riodulcade bye ither mesk targeaperadtiicon M. reecbr d
("REC'") audio data to the disc 90 or to erase or otherwise edit ("ED T")

MD2 systems. Furthermore, computer-readable and

executable instructions may be encoded on the disc so the

MD1 or MD2 may also contain executable files.

Described below is a system for managing audio data
as they are recorded and reproduced to and from the next-
generation MD1 and MD2 discs.
Because the next-generation MD1l and MD2 systems are

designed to reproduce high-quality audio data for

extended periods of time, there are a large number of

audio data items to be managed on a single disc. Since

the FAT system is adopted for data management purposes,

better compatibility with computers is ensured. This

feature, however, as recognized by the present inventors,

has its advantages and disadvantages. Whereas the ease of

operation is enhanced on the part of users, audio data

could be copied illegally to the detriment of copyright
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recorded audio data on the disc 90, then step S218 is reached. In step
S218, a warni ng nessage appears on the display unit 51 saying that the type
of the disc 90 does not match the operation node of the disc drive unit 1.
Al so di splayed is a nessage saying that recording is not available if the
user has designated recording, or that editing is inpossible if the user
has specified editing. If in step S219 the user attenpts to update the U
TOC area in an editing operation during audi o data reproduction, the

di spl ay uni ho3hedsspl aMestWehgRss8E8S 5t Rat whhe Te)é?%c@taltl taikee 90 does
not match the operation node of the disc drive unit 1, and that editing is

not avai | ablegyal; dhiat 195200 cHitladveldhRit W1 e G ot RS ot compl ¥

with the operation node of the disc drive unit 1 set by the switch 50, no

operati on, if rmation recorded on the disc 90, is
i %@V/tﬂ%@%¥§€%§% ﬁ?é o now 127 be

permtted. changed in its format will

d ibed. On th i s ol h f.th
n:ifrbeﬁeratioh i iégs?gn%%h?hs?%gfg%gggf§ YE eggu%rgﬁfs naé?@?%%lgnd

vi ce versa. Ei 59 is a flomchart s f or s from.the_disc
format of tRE %Q?taﬁgﬁgrgﬁl TRERS §V§P§ 5 "ok d F %noFlﬁhe urr ent

MD systemon_the di,sc 90. It is assuned here that the switch 50 is set in
advance for thfe aHGéPaFPGﬁ Wﬁ&@gﬁﬂepﬁeSH@%F“béﬁbﬁéFi5ﬁ O3H - SSAHER I n the
first step S230 of Fig. the disg 90 is |l oaded into the disc drive unit
1. Wth theSgty¥e génﬁaa&@& astapehoandex fddenadd pnvivdia dedendtilen is
read first fromthe lead-in area and then fromthe U TCC area of the disc
90. I n stepoB28he discs rEeesni2kd thatfihes| vadadedi B¥ bbehBATheen
formatted by the next-generation MD1 system In step S233, the rotation of
t he di sc 90skystemepped. In step S234, all data recorded and nmanaged by the
FAT system are erased fromthe disc 90. For exanple, the user perforns an
operation to edit Ta¢aawdtdl ddgarEtbe des anfieiet hpaEAdcoamagdatas schene on
the disc 90, and selects fromanong editing alternatives an operation to

plurality of audio data items as illustrated in Fig. 29.

When viewed from the FAT system, the audio data file

appears to be a very large file. The inside of this file

is divided into parts, so that audio data are handled as

a set of such parts.

The track index file is a file that describes

various types of information for managing the audio data

contained in the audio data file. As shown in Fig. 30,

the track index file is made up of a play order table, a

programmed play order table, a group information table,

track information table, a part information table, and «

name table.

The play order table indicates the order of audio

data reproduction defined by default. As shown in Fig. 131,
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erase all data ("ALL ERASE"). It is preferred in step S234 that an

i ndi cation be given on the display unit 51 asking the user to confirmhis
or her intention to 128 actually erase all data fromthe disc 90. After
all data recorded under the FAT nmanagenent schene are erased fromthe disc
90 according to the user's operation, step S235 is reached. In step S235, a
nmessage saying that the | oaded di sc has now becone a bl ank di sc appears on
the display unit 51. Step S235 is followed by step S236 in which the user

oper ates the phaicbr8lrt tabte tbatapasaihédbriadeonl itbpsdTsNFdrive unit 1
for the current MD system In step S237, information is read fromthe U TCOC

area of thenkpadedcdi seePeskrinep 190%E ddecise 80sEsipeSLIN(ELY. as a
disc formatted by the next-generation MDL system In step S239, a Tmressage

saying thgiaf Neolpadedndiag £3 PrBbRNKAEXESITRCEALi AUSVDL FysLem disc on

the display unit 51.7 An 1 ndication also appears on't play unit 51

asking t he iSeko el nehe OF B0k 1ReGARSELoRNEAROL ML Lo N disads gener ati on

MD1 system nceling ormat o e next-generation Syst em means
i sc.for RRte of MR Rt PUREY N TRt cnTuREEh P REhEhs P ERRosE Tt T Step s230
5240 1 5 reached 1% RSN KR (AR 0 LhE AR T B AOL yst em
Cancel ed 5 a€RHE0C AECRATPRPORRELPBN SLoPh v o Thtividiabivses the
alert track. Alternativel t he next-generation MDL system format nay be

vely
cancel ed by SRR nbn nBET t he2 FAThE P EPIERTBRd bRt aY herdfertaklack al one. |f

in step S239 the user is judged to have
describes programmed track information items PINF1l, PINF2,

etc., representing links to the track descriptors
corresponding to the track numbers.

The group information table, as depicted in Figs.
33A and 33B, describes information about groups. A group
is defined as a set of one or more tracks having serial
track numbers, or a set of one or more tracks with
programmed serial track numbers. Specifically, the group
information table is made of group descriptors
representing track groups as shown in Fig. 33A. Eacﬁ
group descriptor describes a start track number, an end
track number, a group name, and a flag regarding the
group in question as indicated in Fig. 33B.

The track information table describes information
about tracks, i.e., music titles as shown in Figs. 34A

and 34B. Specifically, the track information table is
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perfornmed an operation not to cancel the disc format, step S241 is reached.
In step S241, an indication appear:, on the display unit 51 pronpting the
user to operate the switch 50 to set the disc drive unit 1 for the
operation node of the next-generation MDL system In step S242, a check is
made to see whether the user carries out the operation to set the disc
drive unit 1 for the operation node of the next-generation MDL system
within a predeterm ned period of tine. If the relevant operation is judged

per f or ned V\A‘&g}igc&égeof_ RLE t&éé@x‘f& ]};am %%ééﬁ%g‘atdite%e&@%c%oi%‘%%iics reached

in which the processing is termnate S rendered
usabl e as a hl.ank disc fornatted by t.he t generation NE%FS stem If in
step 5242 thteltzle‘?st)i g or J‘_c[a}tce&sjvﬁr{c%l%o%?&é ‘nogagén%Fgf:gd F%Hﬁg?ﬁe
predeterm ned tjne perjod time-out is recognized and control is returned
Lo step S236° SFRAGRGT ¥ did ne dl s CTUARE o G B REREML7 | 130
systemto the disc format of the next-generation Nm systemis perforned as
foll ows: t hERKTIGhMINAIRRL JRHATEF 1B s Sontipntyidesrypitienuley 1 for
the operation node of the current |~ system An operation is carried out to
erase from tinEafimat igm a Prigtdn iddiarmedderd @piing imige ticotihet Pefrtt he current
MD system Then the disc 90 is formatted anew by the next-generation M1
systemin t hamemereriisissed heardritary wia kheefrsdiec & ittd eFiog. the. Wt h t he
above features in place, the inventive nethod and apparatus are capable of
managi ng audimadkatin efudstiient.| wrurddristomang, ef tiiltd eFARmeyspengisalg a
st orage nedi um whose specifications are equivalent to those of the current
MD system Whitdle ayaeef dnrfedrerdiat,mamtd ofe doreliingy éimeodinfasmhedepndescri bed
using specific terns, such descriptionis for illustrative purposes only,
and it is t@beit the wideskstiendniekaticthangre apdiyerhahe oasd eyt be made
wi t hout departing fromthe spirit or scope of the follow ng clainms. The
present docymRil ROMA RONTURIreGlctiRit §lame®) baltddescribe pointer

" information pointing to relevant entries in the name

table. The coding system represents a codec operating

scheme serving as decryption information.

The part information table describes pointers

allowing part numbers to point to actual music title

locations as shown in Figs. 35A and 35B. Specifically,

the part information table is made up of part descriptors

corresponding to parts as depicted in Fig. 35A. A part is

representative of one track in its entirety or one of

multiple parts constituting a single track. Fig. 35B

indicates entries of a part descriptor in the part

information table. As shown in Fig. 35B, each part

descriptor is composed of a start address and an end

address of the part in question in the audio data file,
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to that disclosed in Japanese Patent Application P2002 099277, filed in the
Japanese Patent Ofice (JPO on April 1, 2002; Japanese Pater~t Application
P2002- 190812, filed in the JPO on June 28, 2002; Japanese Patent 131

Appl i cati on P2002-099294 filed in the JPO on April 1, 2002; Japanese Patent
Appl i cation P2002-190811 filed in the JPO on June 28, 2002; Japanese Patent
Application P2002-099274 filed in the JPO on April 1, 2002; Japanese Patent
Application P2002-190804 filed in the JPO on June 28, 2002; Japanese Patent

Appl i cati @mdPA0Q3 RO/ & Hd IrRgkt pdrte JPO on April 1, 2002; Japanese Patent
Application P2002-19080S fil ed June 28, 2002; Japanese Patent Application

P2002- 099276 filefei AaliPEsdBY A8eAPEL! pArc2Q0abetapaifsg Pat ent Application
P2002- 190808 filed in the JPO on June 58, 2002; Japanese Patent Application

P2002- 0992 ' i n ! : ' e Appl i cation
P2002- 19038130%1{%30:% E’%g‘ejg Bl uﬁgtféf 1%%0%;:13}213@{:‘6%21%%&1?%{0 Appl i cati on
P2002- 099272 f il i.n._t JP r] L, , Patent Rlication P2002
190802 fi I%ééei %01%%5l%ﬁogs%ﬁ%fugr?gqé@%%io%g% néas'%E’P%teeétq‘)ﬁﬁpﬁncati on
P2002- 099271 filed in _the. JPO on il 1, 2002; Japanese Paten plication
P2002- 190 g? FPFEqunat%élngb%ﬁ ?%%éef | HEe3t §5§ﬁéggoﬁéP€W®e plication
P2002-09927Q filed in the JPO on April 1, 2Q02; Japanese Patent Application
P2002- 190378A CLYSERTE FE 1oRTIGnBTYE L ?ﬁdféﬁe?n%eapgﬂ@ﬁt Appl i cati on
P2002- 099273 filed in the JPO on April 1, 2002; Japanese Patent Application
P2002- 19083 1iZred asn 3 REoregeo e - 2gTheofsle Jhytnectfssd 1spat ent
Application P2002-099279 filed in the JPO on April 1, 2002; and Japanese
Pat ent ApgPeE€afiisnippderensogden pf] ag cffses srbesw Fhaé Moy P02, the

entire contents of each of the above-identified docunents being
incorporaﬁgglngpgtﬁdbﬁcp@réﬁ@gc§p the present invention, where the

part pointer information is an offset value in
predetermined units (e.g., bytes, bits, and n-bit blocks)
from a beginning of the audio file.

The name table is a table of text making up actual
names. As shown in Fig. 36A, the name table is made of a
plurality of name slots. Each name slot is linked with
and called by a pointer pointing to the name in question.
A pointer for calling up a name may be an artist name or
a title name in the track information table, or a group
name in the group information table. One name slot may be
called from a plurality of pointers. As depicted in Fig.
36B, each name slot is composed of name data constituting
text information, a name type serving as an attribute of
the text information, and a link to another name slot. A

name too long to be accommodated in a single name slot
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133 CLAIMS: 1. A data accessing nethod conprising the steps of: obtaining
a track information entry about a predeterm ned track froma play order
table having a plurality of track information entries, the track
information~entry pointing to a track descriptor in a track information
tabl e; obtaining the track descriptor fromthe track information table, the
track descriptor including a decryption key corresponding to the
predeterm ned track, pointer information that points to a part descriptor

of a pluraligay, @ RARN RSO @ Plurad iR bfl Hald Ri1ig¥: takhe, and nanme
pointer information that points to a nane slot entry in a nane table having

a pluralit : | ot 4 es. I I - t
p Y i PRIP ol A0l G (AU b A SRR WG ihE!

corresponds to the nane pointer information e track

readi ng thedgg&%_%%%%gggéﬁ%gﬁltw%%ﬁ%e%gﬂggs to said pointer information in

said track déscriptor; eading a part of an audio file according to
part pointer inforpation ip said part_descriptor, .said part poinpter

i nf ormati on pointiﬂget lﬁFglgﬁnggepﬁftté? 38??Pe§a€§4mgn§9e SBht a
accessing nethod according to claim,., wherein: said n slot entry has
text infor mYiTER ™ RAF G BuLe itg‘PorlﬁﬁfFPGr’rOPna’PE}ﬁ R gg'i&ﬂ”r:i Bt e of said
text information. 3. A data_accessin%?nethod according to claim?2, wherein:
sai d attribdtevustratest ion Fiifdi SdvesPEn&Eass Furbek: oT ff SAFEEton i s at

| east one of a track nanme, an artist nanme, and an al bum nane relating to a
track associt&¥@sh# to be reproduced is first designated in the play

order table (Fig. 31). With the track number designated
access is gained through a link to the track descriptor
(Figs. 34A and 34B) in the track information table, and
the linked track descriptor is retrieved from the table.
Read from the track descriptor are: a coding system,
copyright management information, content decryption key
information, pointer information pointing to the part
number serving as the entry to the music title of the
track in question, an artist name pointer, a title name
pointer, original title order information, and recording
time information about the track in question.

Based on the part number information read from the
track information table, access is gained through a liuk
to the applicable part descriptor in the part information
table (Figs. 35A and 35B). From the part information
table, the audio data file is accessed at the part

corresponding to the start address of the track (title)
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with said track descriptor having said nanme pointer information pointing to
said nane slot entry. 4. A data accessing nethod according to any one of
ttn. preceding clains, wherein: said nane slot entry is |inked by a
plurality of said track descriptors. 5. A data ,accessing nethod according
to any oue preceding clains, Further conprising the step of: when said nane
slot entry has nane slot link information pointing to a consecutive nane
slot entry, 135 - reading a nane slot entry pointed to by said nane sl ot

link inforymtd e fin A fakd acecess 19 BalihRd CCUHY Mo ANy gne of t=hr
precedi ng clains, wherein: said nane pdinter information is at |1east one of

a name s! Gl fise AIHSIGH MR b 'ddi, ot peald %%ﬁiﬁ%ﬁ%%stem and

a physi cal ress of a storage ta accessin

accordi ng f ecedi cl aj (ther ¢ rising the step
of : acces s%g&{s%ip%ﬁr ;&anft esa([:yrl?)p E)Erﬁ%aes’e éﬁ\roa&??%leorél? cr%f(#]o% it e

system 8.. A data a SSi t;hod .according. tqQ any one of t.ht preceding

cl ai ms, whér & r%r%seéfg%ﬁg}‘ &q.‘pa:)EFr:lltoecratlln%r i 5?1”155 tﬁ'ﬁ‘eof 11:2‘& val ue from a
begi nning of sajd fjle, said offset val ue intpre eterm ned data units. 9. A
data accesGH® B s ﬁ{fcﬁé’p&ﬁ? drie &5t Mt i, wherei n:

136 said track descriptor has a decryption key associated with said
track; an@®oSHNY MIHEP FFAhET b SRR b le diFastk HasSHMYRF sai d part

of said file based on said decryption key.
in the track information table. If the audio data are

encrypted, the key information read from the track
descriptor is used to decrypt the data.

If there is any part following the part in question,
a link to the destination part is described in the part
descriptor. The relevant part descriptors are read one
after another in accordance with the links, so that the
audio data in the audio data file are reproduced from the
parts whose locations are designated by the accessed part
descriptors. These steps allow the audio data to be
reproduced from the desired track (music title).

A name slot (Fig. 36A) in the name table is called
from the location (or name pointer information)
designated by an artist name pointer or a title name
pointer read from the track information table. Name data
are read from the name slot thus called. The name pointer
information may be a name slot number, a cluster number

in a file allocation table system, or a physical address
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10. A data accessing nethod according to any one of the preceding clains,
wherein said file is an audio file, said nmethod further conprising the
steps of: reading in said track descriptor an indicator of a coding system
and decrypting said part of said audio file based on said coding system and
sai d decryption key. 11. A reproduci ng apparatus conprising: first
obt ai ni ng neans for obtaining a track information entry about a
predeterm ned track froma play order table having a plurality of track

i nformati on ANt iIRSraR theddided IfHfrOi@inAR entry pointing to a track
descriptor in a track information table; second obtaining nmeans for

obtaining the trackadesghid! 8lok! offt Lhe hhfekchniar fBYI 8R tabbensand rack

descriptor including a decryption y correspondi ng pr edet er m ned

t K, i | nf [ t [ 137 : t [ f
I e A e o A

poi nter infarmati,on t at poi Ats H2 ;R38 skfkﬁpntr in .%gne t abl e havi ng

a pIuraIityeanﬁgﬁé A6 et eSS st el “rSans ot aafﬁg t he nane

slot entry that corresponds to said pnane.pointer informatign in said track
descripto?;r?EEEHﬁdﬂe enSaﬁﬁaﬁngoFEPgad%nﬁ%thaﬂﬁr?agg§cﬁﬁptor t hat

corresponds tq said pointer information in said track descriptor; and third
readi ng meak&ieFerCEitrg™a RN 1LY QbdPeINtrE SadBotien§¥R6Xpart poi nter
information in said part descriptor, said part _pointer jinformation pointing
to at |east i#fpaprtdrny tpple ag2 shawpedsr fiifg A8t-holl cHRPr PSR 2

steps-of: searching for at |east one of a plurality of free areas in a
storage medFig. 38i.dtraskagesprdpserenéiludi 1.4 Binkde "#larepseaanbged by a

file system generating a track descriptor having an attribute
the music titles all belonging to the same artist "DEF

BAND, " so that the same name slot is referenced from each
of these track descriptors. Also in Fig. 38, track
descriptors "3," "5," and "6" represent the music titles
all belonging to the same arFist "GHQ GIRLS," so that the
same name slot is also referenced from each of these
track descriptors. When each name slot in the name table
is allowed to be referenced from a plurality of pointers,
the size of the name table can be reduced appreciably.
Furthermore, information about a given artist name
may be displayed by use of links to the name table. If it
is desired to display a list of music titles belonging to,
say, the artist named "DEF BAND," the track descriptors
referencing the same name slot "DEF BAND" are traced and
their information is displayed. In this example, the

track descriptors "1," "2,% and "4" referencing the
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of a track and an encryption key to encrypt a data to be stored as an
encrypted data in said storage nmedi um generating a part descriptor having
a part pointer information that points to said file; 138 recordi ng said
data encrypted with said encryption key in said at | east one of said
plurality of free areas; connecting said at |east one of said plurality of
free areas where said encrypted data is recorded to an end of said file
managed by said file system recording the part pointer information in said
at | east aderefsssdind tplelrane \slaft fYORF BAES, aaas ¢ rewead/ el tdat a bei ng
recorded in said part descriptor; recording a decryption key in said track

descri pt odeserdptior @émEirendtdlgr ideecyuiired .of Thai dn€aemyptied dnta, and
pointer information that points to said part descriptor; recordi ng nane

poi nter i BbeaTRkOPerhitd G didpl eH itHeOmididd HIHIYES Wi ch Nane sl ot
entry of a plurality of nanme slot entries in a nanme table; and recording a

track numpen ohRat PehRt % 4cq stAirdnldPiprde AN Und N M Ak OHiq tabl e

that contains & play order of a plurality of tracks. 13. A recordi ng nmet hod

f
accor di ngohotgggi 03 52 ft'ﬁé?%gafg”%i $if SEQSiﬁ € r8h’ tﬁSCf{%ﬂE”g text

information and atfribute infornmation indicating an attribufe of said text

nformatigg;in gald RTS8 aRl iheotides ot AArleoqring mathad accor ding

to claim “Whereinsaid att e information irdicates that said text
10T ek x| SR Befl BT 35 5 AR, 2 0 U
nane pOIn%ggm a plurality of pointers.

When audio data are to be recd%ded anew, an unused
area made up of at least a predetermined number of
consecutive recording blocks (e.g., four recording
blocks) is allocated according to the FAT table.
Recording blocks are allocated consecutively so as to
minimize wastage in accessing the recorded audio data.

When the audio data recordable area is allocated, a
new track descriptor is assigned to the track information
table, and a content key for encrypting the audio data in
question is generated. The input audio data afe encrypted
using the key before getting recorded to the unused area
allocated. The area in which the audio data have been
recorded is chained to the tail end of the audio data
file in the FAT file system.

With the new audio data ghained to the audio data

file, information about the chained location is generated,
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information pointing to said nanme slot entry. 15. A recording nethod
according to any one of clainms 12 i ¢~ 14, further conprising the step of:
recording in a plurality of said track descriptors nane pointer information
respectively pointing to said nanme slot entry. 16. A recordi ng nethod
according to any one of clains 12 t~~ 15, further conprising the step of:
recording in said nanme slot entry nane slot link information pointing to a
consecutive nane slot entry. 17. A recording nethod according to any one of
claims 1 2 andl&heMeidiyn geldQat eshiathdian@lape Nica tiivhoimEoraatisnat | east
one of , nanme slot nunber, a cluster nunber in a file allocati table

system and g RAMTited A ?fé%zl?f a3 \gled aredidea ri@rorA rReprdi ng nmethod
according to any one of clains %i ,: 17, further conprising the step of:

accessi Ng s3inhhath oHeSed R ParRaserne? ardld heidlilocaly et aalye system

19. A recording nethod according to any one of clains 1~ 18, wherein: said

part poi Nt e AL ORI ot AN Bl h8Eba¥aLye Lhodtke;BeohdnLngnglasaid file,

said of fset value beingire predetermned data units. A recording

met hod accordi n n f ai : reqpn,. said file is audio
file and sa%gtggtégﬁg éﬁ%igrggf%b f%Frklgggéidphg%agégFgfusg%o%%?ising:
sear chi ng ans,far searching faor at |east .one_q lur.al i f free areas
in a storag rﬁE&i%ﬁfc§éP§°§foP§dgtﬁ§§iﬁﬁFiHgﬁﬁéﬁkﬁgawF?Feaﬁﬁgﬁ ;8 managed
by a file system 141 first generating ne for generating a track
descri ptor %§€iﬁ§t&ﬁtapﬁﬁﬁbﬁpg SF%&etPQ andan™EHeTY pt oﬁhge§r?%kencrypt
a data to be stored as .an encrypted data in said storage nedium second
gener ati ng AESREIPEPTgdRe eSO piff (Widd<§? prort P hayY a0FdrE pabheer

information that points to said file; . . )
and the applicable copyright management information is

updated.

When audio data are to be reproduced from a
particular track, information about the designated track
number is retrieved from the play order table. The track
descriptor corresponding to the track from which to
reproduce the audio data is then acquired.

Key information is obtained from the applicable
track descriptor in the track information table, and the
part descriptor indicating the area containing entry data
is acquired. From the part descriptor, access is gained
to the location, in the audio data file, of the first
part containing the desired audio data, and data are
retrieved from the accessed location. The reproduced data
from the location are decrypted using the acquired key

information for audio data reproduction. If the part
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first recording nmeans for recording said data encrypted with said
encryption key in said at | east one of said plurality of free areas;
connecting means for connecting said at | east one of said plurality of free
areas where said encrypted data is recorded to an end of said file nanaged
by said file system second recording neans for recording the part pointer
information in said at |east one of said plurality of free areas, said
encrypted data being recorded in said part descriptor; third recording
means f or descorigitey dasear Whinkoh ok enatihesaiphrtr addheddsiotkigut grargo as to
enabl e | ater decryption of said encrypted data, and pointer information
that poi ntaxde® sl Gndathed @dvieDisteps @iridh degatdidlg neans recordi ng nane
pointer information in said track descriptor that points to a |42 nane

slot entry of a gLgpakét¥hat RenessHebieall teschAngenanerhaR! aumdnd fifth
recordi ng neans recording a track nunber that p0|nts to said track

descri pt otugiun F Rl g&iv%rd%&ath{bllg el AR @ xat%bilé qQrey jii101(‘§__6::‘:1r0(?{)uraI ity

of tracks. 22 A reproduci ng apparatus according to claim1l le to

access datn%/ 3CKS %CGOfﬂhnehge &QEe”eéhPQaefc §Q¥c99§5{3§ @ha' ms 1 to 10.

23. A recording apparatus according fo clarm 21 oper o record

data/trac%% %F gfan%rhgﬁlgﬁFQ%%u%ft%EYt%%%kPEJP' E@% %% i3 20. 24. An

informati on proces aratus conpris uci ng appar at us

accor di ng m.11l 22 an ecordin appa tus rding,to claim

21 or 23  Ei¥SE Rbt&uﬁle A R IATr AR AR e TR AT G I R A

. Al E. A, .

. AS5Y. A, AH[?‘aX RY rAté‘)ﬁ&‘eA{ ‘N[lA"i\H‘%S&eﬁrﬂﬁeﬁ?éﬁgAt’AaﬁkAl @ A3

. Af . A@ Ah. Al . Aa. A. AN, A A_. Ah. A5@ A, CAFLACA, . AYASA2AAA( A
_AE. A5. ASnﬁoﬁmaABOnAﬁﬁeNSSTA§Fﬂ§1 ough n+m (i.e., track

y AH@A@AS A@ A A A A@A, . Ay. An. A%H A@A[S A(S An. A(S. Af . Auy. A5. AN@ A5S
. AQ@ AGPACTiRGOR. @UberE) . ALE. ARGACEIADY, ORe R&RAE A Ehe A{lme;zxs Aaf . A
n AS Al,.Ay. AlE. AGN@ AL2. AU@ A2. Al 2. As! @ A; . A9; r. AE. AY. AHEH'z' ~ G~
"$Xab~ytopé FhFcRJP@E]d&F@&P@&P@aP@aP@an&PC&F@&F@a]@Q]GQFCEF@&Fca]ca]ca]CA
aJ cal ca] ca] ca]ca]ca]c”™a]c”a] ca] cal] cha] cRa] cat 9] DN~ PRX F
}xsnld_Z]aﬁﬁpcwpcapuapcahc&FHEP@&]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] calca]jca!R lJI# <
Suppose now that a track with a track number "n" is
desired to be erased. 1In this case, the track descriptor
Dn describing the information about the track is acquired
from the track information item TINFn in the play order
table. All valid track descriptor numbers following the
track information entry TINFn+l in the play order table
are advanced by one place. Moreover, because the track
“n” is to be erased, all track information entries that
follow track “n” are advanced in the play order by one
place. Based on the track descriptor Dn thus obtained for

the track to be deleted, the coding system and the

decryption key corresponding to the track in question are
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acquired from the track information item TINFn in the

play order table. From the track information item TINFn+1
in the play order table, the track descriptor number Dm
describing information about the track "n+l" is obtained.
All valid TINF values (track descriptor numbers)

following the track information item TINFn+l in the play
order table are advanced by one place. A new key is
generated for the track descriptor Dn. The part
descriptor list is extracted from the track descéiptor Dn.
A new part descriptor is allocated, and the part
descriptor content in effect before the track division is
copied to the newly allocated part descriptor. The part

descriptor containing a dividing point is shortened up to
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7. Second example of the audio data management system

A second example of the audio data management
system according to the invention will now be described.
Fig. 40 is an explanatory view of a second-example setup
of the inventive audio data management system. As shown
in Fig. 40, the audio data management system of this
example involves generating a track index file and a
plurality of audio data files on the disc. These files
are managed by the FAT system.

Each audio data file, as shown in Fig. 41,
accommodates audio data constituting a single music title
(piece of music) in principle. The audio data file has a
header that includes a title, decryption key information,
copyright management information, and index information.
Indexes are used to divide one piece Qf music on a single
track into a plurality of tracks. The header records the
locations of index-divided tracks in conjunction with
index numbers. Illustratively, up to 255 indexes may be

set to a track.
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track index file is made up of a play order table, a
programmed play order table, a group information table, a
track information table, and a name table.

The play order table indicates the order of-audio
data reproduction defined by default. As shown in Fig. 4!
the play order table contains information items TINF1,
TINF2, etc., representing links to track descriptors (Fig.
46A7) corresponding to track numbers (i.e., music title
numbers) in the track information table. Track numbers
are illustratively serial numbers starting from "1.¢

The programmed play order table contains the order
of audio data reproduction defined by the individual use
As shown in Fig. 44, the programmed play order table
describes programmed track information items PINF1l, PINt.
etc., representing links to the track descriptors
corresponding to the track numbers.

The group information table, as depicted in Figs
45A and 45B, describes information about groups. A group
is defined as a set of one or more tracks having serial
track numbers, or a set of one or more tracks with

programmed serial track numbers. Specifically, the group

95



&10% & ()-10%& ()-HHH >I bl I dEbC 10z &10% & ()-$10%& ()- "10%& ()-
10% & ()- -10%& ()-1 10%& ()-111J3>JQIJdELC 10zl 310%& ()- 1

10%2& ()-.10%& ()-1 ,10%& ()-* 10%& ()-('10%& ()-JJJIIJIIK<KbC 10z
10%t| & ()-10%4| & ()- 10z 10z 10z9 10%& ()-Y7

10%2 &' ()-510%& () - <KTKKKKLHLAEbC 10zF10%t| & () - @10%!| & () - 9F10%4| & () -
10%1| & ()-310%| & ()-10%4| & ()-HLfLLLL MAMOHEDC 10z" 10%4| & () -
10%4| & ()-310%4 & ()-109%4| & ()-f10%t| & ()- 310%t| & () - W MVMVNHNdELC
10z. 310W4|ﬁ1ﬁdmé/t1ﬂ9@r|t$alﬂl)e*ﬂ§°/ﬂi§e(df(éﬁ&@ﬁb&léécﬁiﬁﬁ@fﬁ ()-%

10%t| & () - HN_NNNNNNOOJYNC 10z 104| 104| 104]9

10%4| & () r%’l&/guéeia | &). é’»lé)s/@%ﬁbm 1419941 & A - OFLQHOOOCIEYNC 10z
s 10%& ()-F10%& 10968 {) - 86100 &

310% & () ek o %gﬁg’%ﬁ%@@#&&@z AQJE@ £2adR%E&nldz, 1T ) -

10% & () -
track number, a group name, and a flag regarding the

group in question as indicated in Fig. 45B.

The track information table describes information
about tracks, i.e., music titles as shown in Figs. 46A
and 46B. Specifically, the track information table is
made up of track descriptors representing tracks (music
titles) as indicated in Fig. 46A. Each track descriptor,
as depicted in Fig. 46B, includes a file pointer pointing
to the audio data file of the track in question, an index
number of the track, an artist name, a title name,
original title order information, and recording time
information about the track. The artist name and title
name do not contain actual names but describe pointer
information pointing to relevant entries in the name
table.

The name table is a table of texts making up actuat
names. As shown in Fig. 47A, the name table is made of a
plurality of name slots. Each name slot is linked with
and called by a pointer pointing to the name in question.
A pointer for calling up a name may be an artist name or

a title name in the track information table, or a group
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plurality of name slots. The divided name slots are
traced one after another using links describing the whole
name.

The second example of the audio data management
system according to the invention works as follow: as
illustrated in Fig. 48, the track number of a target
track to be reproduced is first designated in the play
order table (Fig. 43). With the track number designated,
access is gained through a link to the track descriptor
(Figs. 46A and 46B) in the track information table, and
the linked track descriptor is retrieved from the table.
Read from the track descriptor are: a file pointer
pointing to the audio data file in question, an index
number of the track in question, an artist name pointer,
a title name pointer, original title order information,
and recording time information about the track.

Based on the audio data file pointer, the audio
data file in question is accessed and information is read

from the header of the file. If the audio data are
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encrypted, the key information read from the header is
used to decrypt the data for audio data reproduction. If
an index number is designated, the location of the
designated index number is detected from the header
information, and audio data reproduction is started from
the location of that index number.

A name slot is called from the location designated
by the artist name pointer or the title name pointer
retrieved from the track information table. Name data are
read from the name slot thus called.

When audio data are to be recorded anew, an unused
area made up of at least a predetermined number of
consecutive recording blocks (e.g., four recording
blocks) is allocated according to the FAT table.

When the audio data recordable area is allocated, a
new track descriptor is assigned to the track information
table, and a content key for encrypting the audio data in
question is generated. The input audio data are encrypted
using the key, and an audio data file is generated with
the encrypted audio data.

A file pointer of the newly generated audio data
file and key information are written to the newly

assigned track descriptor. If necessary, an artist name

and a title name are written to relevant name slots. In
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information is updated.

When audio data are to be reproduced from a
particular track, information about the designated track
number is retrieved from the play order table. The track
descriptor corresponding to the track from which to
reproduce the audio data is then acquired.

Based on the track descriptor in the track
information table, the file pointer pointing to the audio
data file containing the desired audio data and the index
number of the track in question are obtained. The audio
data file is then accessed and key information is
acquired from the header of the file. The reproduced data
from the audio data file are decrypted using the acquired
key information for audio data reproduction. Where the
index number is designated, audio data reproduction is
started from the location of the designated index number.

Where a track "n" is desired to be divided into a
track "n" and a track "n+l," a track descriptor number Dn
describing information about the track "n" is first

acquired from a track information item TINFn in the play
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As shown in Fig. 49, using an index arrangement
allows data in one file to be divided into a plurality of
indexed areas. The index numbers being used and the
locations of the indexed areas are written to the header
of the audio track file in question. An audio data file
pointer and an index number are written to one track
descriptor Dn, and another audio data file pointer and
another index number are written to another track
descriptor Dm. In this case, one piece of music Ml on a
single track in the audio data file is apparently divided
into two pieces of music M1l and M12 over two tracks.

If it is desired to combine a track "n" with a
track "n+l" in the play order table, a track descriptor
number Dn describing information about the track “n” is
acquired from a track information item TINFn in the play
order table, and a track descriptor number Dm describing
information about the track “n+l” is obtained from a

track information item TINFn+l in the play order table.”

All valid TINF values (track descriptor numbers)
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illustrated in Fig. 50. Two pieces of music M21 and M22
on the two tracks are thus combined into a single piece
of music M23 on one track.

Suppose that the track "n" is the index-divided
latter half of an audio data file and that the track
"n+l" is found at the beginning of another audio data
file. In that case, as shown in Fig. 51, a header is
attached to the data over the index-divided track "n" to
create an audio data file accommodating a piece of music
M32. The header is then erased from the audio data file
of the track "n+l" carrying another piece of music M41,
and the audio data of the track "n+1" with the music
title M41l is connected to the audio data file of the
music title M32. The two pieces of music M32 and M41 ar:
thus combined into a single piece of music M51 on one
track.

The processes above are implemented by two

functions. One function involves adding a header to each
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8. Operation during connection with the personal computer

The next-generation MD1 and MD2 systems adopt the
FAT system as their data management system in order to
secure compatibility with personal computers. It follows
that next-generation MD1 and MD2 discs are used to record
and reproduce not only audio data but also general data
handled by personal computers.

On the disc drive unit 1, audio data are reproduced
as they are being read from the disc 90. When the ability
of the portable-type disc drive unit 1 to access data is
taken into account, audio data should preferably be
recorded sequentially on the disc. By contrast, the
personal computer has no consideration for such data
continuity when writing data to the disc; the PC records
data to any free areas found available on the disc.

The recording/reproducing apparatus of the

invention has the personal computer 100 connected to the
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control of the file system of the disc drive unit 1.

Figs. 52A and 52B are explanatory views sketching
how management authority is moved between the personal
computer 100 and the disc drive unit 1 connected
therewith through the USB hub 7, not shown, depending on
the type of data to be written to the disc loaded in the
drive unit 1. ;Fig. 52A shows how general data are
transferred from the personal computer 100 to the disc
drive unit 1 for recording onto the disc 90 in the drive
unit 1. In this case, the file system on the part of the
personal computer 100 provides FAT management over the
disc 900.

It is assumed that the disc 90 has been formatted
by either the next-generation MDl system or the next-
generation MD2 system.

Viewed from the personal computer 100, the
connected disc drive unit 1 functions apparently as a
removable disc under PC control. The personal computer

100 can then write and read data to and from the disc 90
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furnished as part of the capabilities of an 0S (Operating

System) carried by the PC 100. As is well known, the 08

may be recorded as suitable program files on a hard disc

drive incorporated in the personal computer 100. Upon

start-up, the program files are read and executed by the

personal computer 100 to implement the OS capabilities.

Fig. 52B shows how audio data are transferred from

the personal computer 100 to the disc drive unit 1 for

recording onto the disc 90 loaded in the drive unit 1.

The audio data are retrieved illustratively from the hard

disc drive (HDD) held by the personal computer 100.

It is assumed that the personal computer 100

carries utility software for submitting audio data to

ATRAC compression encoding and for requiring the disc

drive unit 1 to write or erase audio data to or from the

disc 90 loaded in the unit 1. The utility software is

also assumed to be capable of referencing a track index

file on the disc 90 in the disc drive unit 1 in order to

look up track information recorded on the disc 90. This

utility software is held illustratively as program files

on the HDD of the personal computer 100.
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disc drive unit 1. It is assumed that the utility
software mentioned above is booted in advance.

The user first performs an operation on the
personal computer 100 causing it to write desired audio
data (called the audio data A hereunder) from its HDD to
the disc 90 loaded in the disc drive unit 1. The
operation triggers the utility software to issue a write
request command requesting a write operation of the audio
data A onto the disc 90. The write request command is
sent from the personal computer 100 to the disc drive
unit 1.

The audio data A are then read from the HDD of the
personal computer 100. The retrieved audio data A are
subjected to an ATRAC compression encoding process by the
utility software carried by the personal computer 100.
The process turns the audio data A into ATRAC-compressed
data that are transferred from the personal computer 10G
to the disc drive unit 1.

Upon receipt of the write request command from the
personal computer 100, the disc drive unit 1 starts

receiving the ATRAC-compressed audio data A being
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More specifically, the disc drive unit 1 receives

the audio data A from the personal computer 100 through
the USB hub 7. The received data are forwarded to the
media drive unit 2 via the USB interface 6 and memory
transfer controller 3. With the audio data A fed to the
media drive unit 2, the system controller 9 causes the
media drive unit 2 to write the audio data A to the disc
90 under control of the FAT-based management scheme of
the disc drive unit 1. That is, the audio data A are
written to the disc 90 consecutively in increments of
four recording blocks (64 kilobytes X 4) based on the FAT
system of the disc drive unit 1.

Until the data write operation on the disc 90 is
complete, there occur exchanges of data, status
information, and commands between the personal computer
100 and the disc drive unit 1 in keeping with a suitable
protocol. The exchanges are performed to control the data
transfer rate in such a manner that neither overflow nor
underflow will occur in the cluster buffer 4.

In addition to the write request command mentioned

above, an erase request command may be utilized by the
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10%& () - 10¥g&x @huég%@&h@)dlsc drive unit 1 to erase audio data from
the disc 90 loaded in the unit 1.

For example, when the personal computer 100 is
connected to the disc drive unit 1 and the disc 90 is
loaded in the unit 1, the utility software reads the
track index file from the disc 90. The retrieved data are
transferred from the disc drive unit 1 to the personal
computer 100. Based on the received data, the personal
computer 100 may illustratively display a title list of
the audio data held on the disc 90.

Suppose that the user at the personal computer 100
views the displayed title list and performs an operation
to erase certain audio data (called the audio data B
hereunder). In that case, information designating the
audio data B to be erased is transmitted to the disc
drive unit 1 together with an erase request command.
Given the erase request command, the disc drive unit 1
under itsg own control erases the audio data B from the
disc 90 as requested.

Because audio data erasure is executed by the disc
drive unit 1 under control of its own FAT system, it is
possible to erase audio data from, say, a huge file

combining a plurality of audio data files as explained
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the disc 90 requires establishing appropriate
restrictions on their copying to other storage media.
Consider a case in which audio data held on the disc 90
are transferred from the disc drive unit 1 to the
personal computer 100 for recording illustratively onto
the HDD in the PC.

It is assumed here that the disc 90 has been
formatted by either the next-generation MD1l system or the
next-generation MD2 system. It is also assumed that the
operations such as check-in and check-out, to be
discussed below, are performed under control of the
above-mentioned utility software carried by the personal
computer 100.

Audio data 200 retained on the disc 90 are first
moved to the personal computer 100 as shown in Fig. S53A.
The "move" operation represents a series of actions
including the copying of the target audio data 200 to the

personal computer 100 and erasure of the audio data in

question from the original storage medium (i.e., disc 90).

That is, the move operation involves deleting the target
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h& () - 9f CFGHdE: / Aocgeck—out is defined here as the operation of
copying data from one storage medium to another, with a
rightful copy count (i.e., the number of times source
data are allowed to be copied legitimately) decremented
by one for the data in question. A check-in is defined as
the operation of erasing checked-out data from the check-
out destination, with the rightful copy count for the
checked-out original data incremented by one.

When the audio data 200 are moved to the personal
computer 100, the data are sent (as audio data 200') to
the storage medium such as the HDD of the personal
computer 100 for recording thereto, and the audio data
200 are erased from the disc 90. The personal computer
100 then sets an allowable (or some predetermined) check-
out (CO) count 201 for the moved audio data 200' as shown
in Fig. 53B. In this example, the allowable check-out
count is set for "3" as indicated by three filled-in
circles in the figure. The audio data 200' are allowed to
be checked out from the personal computer 100 to an
external storage medium as many times as the allowable
check-out count thus established.

If the checked-out audio data 200 remained erased
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When the audio data 200! are written back to the
original disc 90 from the personal computer 100, the
allowable check-out count is decremented by one (3 - 1 =
2) as shown in Fig. 53C. At this point, the audio data
200' held in the personal computer 100 can still be
checked out rightfully twice and thus will not be erased
from the PC 100. As a result, the audio data 200' are
copied from the personal computer 100 to the disc 90 and
held there as audio data 200“.

The allowable check-out count 201 is managed by use
of the copyright management information contained in the
track descriptors in the track information table (see Fig
34B) . Because each track is assigned its own track
descriptor, the allowable check-out count can be set for
each track (each piece of audio data). A track descriptor
copied from the disc 90 to the personal computer 100 is
used as control information for managing the
corresponding audio data moved into the PC 100.

Illustratively, when any audio data are moved from

the disc 90 to the personal computer 100, the track
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descriptor corresponding to the moved audic data is
copied to the PC 100. The personal computer 100 utilize..
the copied track descriptor in managing the audio data
moved from the disc 90. When the moved audio data are
recorded to, say, the HDD of the personal computer 100, a
predetermined allowable check-out count 201 (*3" in this
example) is set to the copyright management information
in the track descriptor.

In addition to the allowable check-out count, the
copyright management information includes an equipment ID
for identifying the check-out source device and a content
ID for identifying the checked-out content (i.e., audio
data). In the setup of Fig. 53C, the equipment ID of the
copy destination device is verified based on the
equipment ID in the copyright management information
corresponding to the audio data to be copied. If the
equipment ID in the copyright management information does
not match the equipment ID of the copy destination dewvic..
copying is not permitted.

In the check-out processes of Figs. 53A through .o
the audio data held on the disc 90 are moved to the
personal computer 100 and then written back to the disc

90. The procedure appears complicated from the user's

viewpoint and could be perceived as a waste of time
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because of the times involved in reading the audio data
from the disc 90 ana writing the same data back to the
disc 90. Furthermore, the user would find it aberrant for
the audio data to be erased, even temporarily, from the
disc 90.

Such awkwardness is avoided by skipping some of the
above steps upon a check-out of audio data from the disc
90, so that the outcome in Fig. 53C is reached in more
gsimplified fashion. Explained below is one such
simplified procedure executed in response to a single
command from the user, such as "Check out audio data
named XX from the disc 90.”

(1) The target audio data are copied from the disc
90 to the HDD of the personal computer 100, and the audio
data recorded on the disc 90 are erased by disabling part
of the management data about the audio data in question.
For example, a link information item TINFn linked to the
track descriptor corresponding to the audio data is
erased from the play order table, and a link information
item PINFn linked to the track descriptor corresponding
to the audio data is deleted from the programmed file
order table. Alternatively, the track descriptors
themselves corresponding to the audio data in question

may be erased. This step renders the audio data unusable
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computer 100 in step (1) above, the track descriptors
corresponding to the audio data are also copied to the
HDD of the PC 100.

(3) The personal computer 100 records a
predetermined allowable check-out count (e.g., three
times) to the copyright management information in the
track descriptors corresponding to the audio data copied
(i.e., moved) from the disc 90.

(4) Based on the track descriptors copied from the
disc 90, the personal computer 100 acquires a content ID
corresponding to the moved audio data. This content ID is
recorded as indicative of the audio data that may be
checked in subsequently.

(5) The personal computer 100 then decrements by
one the allowable check-out count recorded in step (3)
above to the copyright management information in the
track descriptors corresponding to the moved audio data.
In this example, the allowable check-out count is now
reduced to "2" (= 3 - 1).

(6) On the disc drive unit 1, not shown, in which

the disc 90 is loaded, the track descriptors
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themselves corresponding to the audio data were erased
earlier, these track descriptors are reconstituted.
Alternatively, the corresponding track descriptors may be
transferred from the personal computer 100 to the disc
drive unit 1 for recording onto the disc 90.

Carrying out steps (1) through (6) above completes
the entire check-out procedure. The steps permit copying
of desired audio data from the disc 90 to the personal
computer 100 while sparing the user redundant chores and
ensuring copyright protection for the audio data in
guestion.

The audio data copying steps (1) through (6). above
are applied preferably to the audio data that were
recorded onto the disc 90 by the user operating the disc
drive unit 1.

Checked-out audio data are checked in as follows:
the personal computer 100 first searches for the desired
data from among the audio data recorded therein, as well
as for control information such as copyright management

information in the corresponding track descriptors. With
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The next-generation MD1l system can use the same
disc adopted by the current MD system, even thought the
disc format of the next-generation MD1l system differs
significantly from the disc format of the current MD
system. This necessitates making arrangements that will
keep the user from getting confused when using either of
the two disc formats on the same disc drive unit 1.

Fig. 54 is a schematic view portraying conceptually
how the ‘next-generation MD1l system and the current MD
system may coexist in the disc drive unit 1. The disc
drive unit 1 complies with both digital and analog
formats for the audio signal to be input and output.

Given a digital audio signal, a next-generation My
system 70 in Fig. 54 detects a watermark from the signal
by a predetermined method, gets an encryption unit 72 tco
encrypt the signal using key information 74, and feeds
the encrypted signal to a recording/reproduction unit 73.
If an analog audio signal is supplied, the MD1l system 70

gets an A/D converter, not shown, to covert the signal
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109 () - %;Z;§¥gggyauglo data to ATRAC compression encoding. The
compression-coded audio data are converted to 1-7pp
modulation format together with the key information 74
before getting recorded to the disc 90, not shown.

If the watermark detected from the input audio
signal contains illustratively copy guard information,
then the recording/reproduction unit 73 may be inhibited
from carrying out any write operation accordingly.

For audio data reproduction, both the audio data
and the corresponding key information 74 are read from
the disc 90 by the recording/reproduction unit 73. The
data are decrypted by a decryption unit 75 using.the key
information 74, whereby a digital audio signal is
acquired. The digital audio signal thus obtained is
converted to an analog audio signal by a D/A converter,
not shown, for output. Alternatively, the digital audio
signal may be output unconverted without the intervention
of the D/A converter. A watermark may also be detected
from the audio signal being reproduced from the disc 90.

If the detected watermark is judged to include copy
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information by SCMS (Serial Copy Management System)
before being forwarded to a recording/reproduction unit
76. An analog audio signai, if supplied, is converted to
digital audio data by an A/D converter, not shown, before
being fed to the recording/reproduction unit 76. The
analog audio signal is not furnished with generation
management information by SCMS. The
recording/reproduction unit 76 submits the rgceived audio
data to ATRAC compression encoding. The compression-coded
audio data are converted to EFM format before being
written to the disc 90, not shown.

For audio data reproduction, the desired audio data
are read as a digital audio signal from the disc 90 by
the recording/reproduction unit 76. The digital audio
signal is converted to an analog audio signal by the D/A
converter, not shown, for output. Alternatively, the
digital audio signal may be output unconverted without
the intervention of the D/A converter.

In the above-described disc drive unit 1 in which
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Fig. 55 is an external view of a portable-type disc
drive unit 1. The disc drive unit 1 is equipped with a
hinge, which is located in the rear and hidden in Fig. 5S.
Sliding on a slider 52 allows a lid 54 around the hinge
to swing open away from a body 55. A disc guide appears
in the opening through which to insert the disc 90. When
the disc 90 is inserted along the guide and the 1lid 54 is
swung shut, the disc 90 is loaded into the disc drive
unit 1. With the disc 90 thus loaded, the disc drive unit
1 automatically reads information from the lead-in area
and U-TOC area of the disc 90.

A phone jack 53 serves as an analog audio signal
output terminal. The user may plug audio reproduction
means such as headphones into the phone jack 53 to enjoy
the sound of audio data reproduced from the disc 90.

Although not shown in Fig. 55, the disc drive unit
1l is also provided with various keys for control
purposes: keys for designating disc operations such as

play, record, stop, pause, fast forward, and rewind; keys
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illustratively on the body 55.

The above-mentioned switch 50 is attached
illustratively to the 1lid 54 of the disc drive unit 1. As
shown in Fig. 55, the switch S0 is made fairly large in
size and located conspicuously to attract the user's
attention. On the disc drive unit 1 in Fig 55, the switch
50 is shown switchable either to "MD" for the operation
mode of the current MD system or to "NEXT-GENERATION MD"
for the operation mode of the next-generation MD1l system.

The 1id 54 is also equipped with a display unit 51.
The display unit 51 displays various operation states of
the disc drive unit 1 and track information from the disc
90 loaded in the unit 1. The display unit 51 also gives
onscreen indications in conjunction with the operation
mode set by use of the switch 50.

Described below with reference to the flowchart of
Fig. 56 is how the disc drive unit 1 typically works when
formatting the disc 90. The steps in Fig. 56 apply when a
so-called virgin disc (unused disc) is to be formatted.

In the first step S200 of Fig. 56, a current MD system

disc 90 is loaded into the disc drive unit 1. With the
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generation MD1 system. If in step S202 the operation mode
is judged set for the current MD system, step S203 is
reached. In step S203, the loaded disc 90 is judged
usable as a current MD system disc with no need for
'further formatting, which is characteristic of the
current MD system. The display unit 51 then gives an
onscreen indication saying that the disc 90 is a blank
disc.

If in step 5202 the operation mode of the disc
drive unit 1 is judged set for the next-generation MD1
system, then step S204 is reached. In step S204, the
display unit 51 indicates that the disc 90 is a blank
disc for a period of, say, several seconds before step
S205 is reached automatically.

In step S205, the display unit 51 is made to
display a message asking the user whether or not to
proceed with formatting of the disc 90. If the user gives

an instruction specifying that the disc 90 is to be
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In step S206, the disc drive unit 1 submits the
disc 90 to a formatting process of the next-generation
MD1 system in the manner described earlier with reference
to the flowchart of Fig. 18. While the disc 90 is beinda
formatted, the display unit 51 should preferably indicatc
the formatting process is in progress. With the
formatting process completed in step S206, step S207 is
reached. In step S207, the display unit 51 is made to
give a message saying that the loaded disc 90 is a blank
next-generation MD1l disc.

If in step S205 the user gives an instruction that
the disc 90 is not to be forﬁatted, step S205 is followed
by step S208. In step S208, the display unit 51 gives an
indication prompting the user to set the switch 50 for
the operation mode of the current MD system in the disc
drive unit 1. In step S209, a check is made, upon elapse
of a predetermined period of time, to see whether the
setting of the switch 50 stays unchanged despite the
indication on the display unit 51. If the setting of th~

switch 50 is judged unchanged in step S209, a time-out is

121

uauuuv=vdEYNC 10z ,9' 10% & ()-, 3940% & () -, #Y10% & () - @&

g 109F& () - S109T& () -

10/



10z 10%g& ()-10%& ()-S 10%& ()-y1l0%& ()-s10%& ()-Y
109g& () -} 1~9~k~~~dEmbC

102! 109g& () - S109%g& () - mL0%g& () - 10%g& () - 10%g& () - - 10%g& () - K 8dEMHC
10zL- 10%g& () - 3+10%g& () -,)10%& () - & Y10%& () -

040%g& () - #mMl0%g& ()-8t$' (aB7C 10z 10gF: 10%g& ()-7! 10%g& ()-510%g& () -
310%g& ()-! Pl 1#10%& ()-S/ 10%& ()-()*a 2rmN s

109& ()-1109& ()-f109& ()-LMLOY& ()-F !109& ()-, 9109 ()- 10g 10gr CsdEmV
s 10% MLee&bGhi 2e8Ran)- LOURTOL- 150¥Rt(rnE@DYE (Hepl@uR's() - | dENN s 10%
+109&' ()-) 109& ()-' 109& ()-$ 109& ()-"109& ()- 109& ()-SAEMN s

109 7&109%& () - sTped 0% (1s 3anddR&E floﬁEﬁ&ic@‘V&f(ét@slgg{&riéd&sﬁt

109& ()-!"#$-01_@ 10 hl:10% h& ()-! f 10%h h& ()- f 10% & () - y10%h&'()

10 10 10!y, 100&" &séﬂé@& éﬁ%l@‘yi&'l(n) TRUEE i 1 10) diskl@YW& () -
- 10957& () - @OYT& (

hX1l dEniV % 9 1998 & 199 3mdEnN
ST SIS e B I )

1007 () BFToRY (7. 525 100 87} AT68. RbCony Tok R O -, KoBBR: ()Y 10%

h&f()-@nogggfi(lﬁformation is read first from the lead-in area and
then from the U-TOC area of the disc 90. In step S302,
based on the U-TOC information thus acquired, the display
unit 51 is made to give an indication that the loaded
disc 90 is a blank disc.

In step S303, the record key (not shown) on the
disc drive unit 1 is operated to instruct that data are
to be recorded to the disc 90 in the disc drive unit 1.
The recording instruction may be given to the disc drive
unit 1 not only by operation of the record key of the
unit 1 but also from, say, the personal computer. 100
connected to the disc drive unit 1.

With the recording instruction given to the disc
drive unit 1 in step S303, step S304 is reached. 1In step
8304, a check is made to see whether the operation mode
of the disc drive unit 1 is set by the switch 50 for the
next-generation MDl1 system or for the current MD system.
If in step S304 the operation mode of the disc drive unit

1 is judged set for the current MD system, then step S306
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drive unit 1 is judged set for the next-generation MD1
system by the switch 50, step S305 is reached. In step
8305, the disc 90 is formatted by the next-generation MD1
system in the manner described earlier with reference to
Fig. 18. Step S305 is followed by step S306 in which a
recording process of the next-generation MD1l system is
started on the formatted disc 90.

Described below with reference to the flowchart of
Fig. 58 is how the disc drive unit 1 typically works when
recording audio data to the disc 90. The processing
varies depending on whether the operation mode of the
disc drive unit 1 matches the type of the disc %0, i.e.,
whether the disc 90 has been formatted by the next-
generation MD1 system.

In the first step S$210 of Fig. 58, the disc 90 is
loaded into the disc drive unit 1. With the disc 90
loaded, step S211 is reached in which information is read
first from the lead-in area and then from the U-TOC area
of the disc 90.

Based on the U-TOC information thus retrieved, a

check is made in step 8212 to determine whether the
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In step S$213, the display unit 51 is made to

indicate the disc type determined in step S212.

In step

S214, the status of the loaded disc 90 is displayed on

the display unit 51 in accordance with the information

read from the U-TOC area. Illustratively, the display

indicates whether the loaded disc 90 is a blank disc. 1If

the disc 90 is not a blank disc, the disc name and track

name information are displayed. In step S215, the

rotation of the disc 90 is stopped.

In step S216, a check is made to see if the disc

type determined in step S212 matches the operation mode

of the disc drive unit 1 set by the switch 50. In case of

a match, step S217 is reached.

More specifically, step S217 is reached in one of

two cases: where the switch 50 is judged set for

the

operation mode of the current MD system and the loaded

disc 90 turns out to be a current MD system disc on the

one hand; and where the switch 50 is judged set for the
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in the U-TOC area on the disc 90.

At this point, depending on the disc type
determined in step S212, the system controller 9 causes
the media drive unit 2 to select using the selector 26 an
appropriate signal path complying with the modulation
system for the disc type in effect. This makes it
possible to switch the demodulation formats automatically
between the next-generation MDl1l system and the current ML
system for audio data reproduction. The file systems are
also switched in like manner between the next-generation
MD1 system and the current MD system under control of the
system controller 9 based on the disc type in effect.

It might happen in step S$216 that the disc type
determined in step S$212 does not match the operation wmade
of the disc drive unit 1 set by the switch 50. In thac
case, step S216 is followed by step S219.

More specifically, step $219 is reached in one of
two cases: where the switch 50 is judged set for the

operation mode of the current MD system and the loaded
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found to have the format of the current MD system on the
other hand.

In step 8219, a check is made to see what operation
is carried out by the user on the disc 90. If in step
5219 the user is judged to have performed an operation to
reproduce ("PB") audio data from the disc 90, then step
S220 is reached. In step $220, the audio data are
reproduced from the disc 90 as instructed by the user.

That is, even if the disc type does not match the
operation mode of the disc drive unit 1 set by the switch

~ 50, the audio data recorded on the disc 90 can be
reproduced regardless of the setting of the switch 50.

More specifically, depending on the disc type
determined in step S212, the system controller 9 causes
the media drive unit 2 to select using the selector 26 an
appropriate signal path complying with the modulation
system for the disc type in effect. This makes it
possible to switch the demodulation formats automatically
between the next-generation MDl system and the current MD

system for audio data reproduction. The file systems are
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MD1 system and the current MD system under control of the

system controller S based on the disc type in effect.

If in step S219 the user is judged to have
performed an operation to record ("REC") audio data to
the disc 90 or to erase or otherwise edit (“"EDIT")
recorded audio data on the disc 90, then step S218 is
reached. In step S218, a warning message appears on the
display unit 51 saying that the type of the disc 90 does
not match the operation mode of the disc drive unit 1.
Also displayed is a message saying that recording is not
available if the user has designated recording, or that
editing is impossible if the user has specified editing.

If in step S219 the user attempts to update the U-
TOC area in an editing operation during audio data

reproduction, the display unit 51 displays two messages:

that the type of the disc 90 does not match the operation

mode of the disc drive unit 1, and that editing is not
available at this stage.

That is, where the disc type does not comply with
the operation mode of the disc drive unit 1 set by the
switch 50, no operation, which would modify information
recorded on the disc 90, is permitted.

How the disc 90 is changed in its format will now
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the format of the next-generation MD1l system into the
format of the current MD system and vice versa.
Fig. 59 is a flowchart of steps for switching from
the disc format of the next-generation MD1 system to the
disc format of the current MD system on the disc 90. It
is assumed here that the switch 50 is set in advance for
the operation mode of the next-generation MD1l system.
"In the first step S230 of Fig. 59, the disc 90 is
loaded into the disc drive unit 1. With the disc 90
loaded, step S231 is reached in which information is read
first from the lead-in area and then from the U-TOC area
of the disc 90. In step S$232, it is recognized that the
loaded disc 90 has been formatted by the next-generation
MD1 system. In step $233, the rotation of the disc 90 is
stopped.
In step S234, all data recorded and managed by the
FAT system are erased from the disc 90. For example, the
user performs an operation to edit data ("EDIT") recorded
under the FAT management scheme on the disc 90, and
selects from among editing alternatives an operation to
erase all data ("ALL ERASE"). It is preferred in step

5234 that an indication be given on the display unit 51

asking the user to confirm his or her intention to
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user's operation, step S235 is reached. In step S§235, a
message saying that the loaded disc has now become a
blank disc appears on the display unit 51.

Step S235 is followed by step S236 in which the
user operates the switch 50 to set the operation mode of
the disc drive unit 1 for the current MD system. In step
5237, information is read from the U-TOC area of the
loaded disc 90. In step S238, the disc 90 is recognized
as a disc formatted by the next-generation MD1l system.

In step S239, a message saying that the loaded disc
is a blank next-generation MD1l system disc on the display
unit 51. An indication also appears on the display unit
S1 asking the user whether or not to cancel the format of
the next-generation MD1l system. Canceling the format of
the next-generation MDl1l system means switching from the
disc format of the next-generation MDl1 system to the disc
format of the current MD system on the loaded disc 90.

If in step S239 the user is judged to have an
operation to cancel the disc format, step S240 is reached.
In step S240, the format of the next-generation MD1

system on the loaded disc 90 is canceled. Illustratively,
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step S241 is reached. n step S241, an indication appears

on the display unit 51 prompting the user to operate the
switch 50 to set the disc drive unit 1 for the operation
mode of the next-generation MD1 system.

In step S242, a check is made to see whether the
user carries out the operation to set the disc drive unit
1 for the operation mode of the next-generation MD1
system within a predetermined period of time. If the
relevant operation is judged performed within the
predetermined time period, then step S$243 is reached in
which the processing is terminated and the loaded disc 90
is rendered usable as a blank disc formatted by the next-
generation MD1 system. If in step S242 the setting of thc
switch 50 is not completed within the predetermined time
period, a time-out is recognized and control is returned

to step S239.

Switching from the disc format of the current MD
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operated to set the disc drive unit 1 for the operaticn
mode of the current MD system. An operation is carried
out to erase from the disc 90 all audio data recorded in
the format of the current MD system. Then the disc 90 is
formatted anew by the next-generation MD1l system in the
manner discuésed earlier with reference to Fig. 18.

with the above features in place, the inventive
method and apparatus are capable of managing audio data
efficiently under control of the FAT system using a
storage medium whose specifications are equivalent to
those of the current MD system.

While a preferred embodiment of the invention has
been described using specific terms, such description is
for illustrative purposes only, and it is to be
understood that changes and variations may be made
without departing from the spirit or scope of the
following claims.

The present document contains subject matter relat:.
to that disclosed in Japanese Patent Application P2002
099277, filed in the Japanese Patent Office (JPO) on
April 1, 2002; Japanese Patent Application P2002-190812,

filed in the JPO on June 28, 2002; Japanese Patent
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2002; Japanese Patent Application P2002-190811 filed in
the JPO on June 28, 2002; Japanese Patent Application
P2002-099274 filed in the JPO on April 1, 2002; Japanese
Patent Application P2002-190804 filed in the JPO on June
28, 2002; Japanese Patent Application P2002-099278 filed
in the JPO on April 1, 2002; Japanese Patent Application
P2002-190805 filed June 28, 2002; Japanese Patent
Application P2002-099276 filed in the JPO on April 1,
2002; Japanese Patent Application P2002-190808 filed in
the JPO on June 28, 2002; Japanese Patent Application
P2002-099296 filed in the JPO on April 1, 2002; Japanese
Patent Application P2002-190809 filed in the JPO on June
28, 2002; Japanese Patent Application P2002-099272 filed
in the JPO on April 1, 2002; Patent Application P2002-
190802 filed in the JPO on June 28, 2002; Japanese Patent
Application P2002-099271 filed in the JPO on April 1,
2002; Japanese Patent Application P2002-190803 filed in
the JPO on June 28, 2002; Japanese Patent Application
P2002-099270 filed in the JPO on April 1, 2002; Japanese
Patent Application P2002-190578 filed in the JPO on June
28, 2002; Japanese Patent Application P2002-099273 filed

in the JPO on April 1, 2002; Japanese Patent Application

P2002-190810 filed in the JPO on June 28, 2002; Japanese
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track information table;

obtaining the track descriptor from the track
information table, the track descriptor including a
decryption key corresponding to the predetermined track,
pointer information that points to a part descriptor of a
plurality of part descriptors in a part information table,
and name pointer information that points to a name slot
entry in a name table having a plurality of nawme slot
entries;

reading the name slot entry that corresponds to the
name pointer information in the track descriptor;

reading the part descriptor that corresponds to
said bointer information in said track descriptor; and

reading a part of an audio file according to part
pointer information in said part descriptor, said part

pointer information pointing to at least a part of a file.
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104|! 110% | & ()-said attribute information indicates that said text

information is at least one of a track name, an artist
name, and an album name relating to a track associated
with said track descriptor having said name pointer

information pointing to said name slot entry.

4. A data accessing method according to any one of th

preceding claims, wherein:

said name slot entry is linked by a plurality of

said track descriptors.

5. A data accessing method according to any ounc of i
preceding claims, further comprising the step of:
when said name slot entry has name slot link

information pointing to a consecutive name slot entry,
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6. A data accessing method according to any one of the

preceding claims, wherein:

said name pointer information is at least one of a
name slot number, a cluster number in a file allocation

table system, and a physical address of a storage medium.

7. A data accessing method according to any one of the

preceding claims, further comprising the step of:

accessing said track descriptor based on a file

allocation table system.

8. A data accessing method according to any one of the

preceding claims, wherein:

said part pointer information is an offset value
from a beginning of said file, said offset value in

predetermined data units.

9. A data accessing method according to any one of (i

preceding claims, wherein:
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decryption key.

10. A data accessing method according to any one of the
preceding claims, wherein said file is an audio file, said method
further comprising the steps of:

reading in said track descriptor an indicator of a
coding system; and
decrypting said part of said audio file based on

said coding system and said decryption key.

11. A reproducing apparatus comprising:

first obtaining means for obtaining a track
information entry about a predetermined track from a play
order table having a plurality of track information
entries, said track information entry pointing to a track
descriptor in a track information table;

second obtaining means for obtaining the track
descriptor from the track information table, said track
descriptor including a decryption key corresponding to

the predetermined track, pointer information that points
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track descriptor;

second reading means for reading the part
descriptor that corresponds to said pointer information
in said track descriptor; and \

third reading means for reading a part of an audio
file according to part pointer information in said part
descriptor, said part pointer information pointing to at

least a part of a file.

12. A recording method comprising the steps -of:

searching for at least one of a plurality of free
areas in a storage medium, said storage medium including
a file that is managed by a file system;

generating a track descriptér having an attribute
of a track and an encryption key to encrypt a data to be
stored as an encrypted data in said storage medium;

generating a part descriptor having a part pointer

information that points to said file;
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least one of said plurality of free areas, said encrypted
data being recorded in said part descriptor;
recording a decryption key in said track descriptor
so as to enable later decryption of said encrypted data,
and pointer information that points to said part
descriptor;
recording name pointer information in said track
descriptor that points to a name slot entry of a
plurality of name slot entries in a name table; and
recording a track number that points to said_ track

descriptor in a play order table that contains a play

order of a plurality of tracks.

13. A recording method according to claim 12,
further comprising the step of:

recording text information and attribute
information indicating an attribute of said text

information in said name slot entry.
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wherein:

said attribute information indicates that said text
information is at least one of a track name, an artist
name, and an album name relating to a track associated
with said track descriptor having said name pointer

information pointing to said name slot entry.

15. A recording method according to any one of claims 12 to

14, further comprising the step of:

recording in a plurality of said track descriptors
name pointer information respectively pointing to said

name slot entry.

16. A recording method according to any one of claims 12 to

15, further comprising the step of:
recording in said name slot entry name slot link

information pointing to a consecutive name slot entry.

17. A recording method according to any one of claims 12 1«

16, wherein:
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18. A recording method according to any one of claims 1/ i

17, further comprising the step of:
accessing said track descriptor based on a file

allocation table system.

19. A recording method according to any one of claims 17 i«
18, wherein:
said part pointer information is an offset value
from a beginning of said file, said offset value being in

predetermined data units.

20. A recording method according to any one of claims 12 to
19, wherein:

gsaid file is audio file and said data is audio data

21. A recording apparatus comprising:
searching means for searching for at least one of o
plurality of free areas in a storage medium, said storage medium

including a file that is managed by a file system;
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connecting means for connecting said at least

one of said plurality of free areas where said encrypted
data is recorded to an end of said file managed by said
file system;

second recording means for recording the part
pointer information in said at least one of said
plurality of free areas, said encrypted data being
recorded in said part descriptor;

third recording means for recording a
decryption key in said track descriptor so as to enable
later decryption of said encrypted data, and pointer
information that points to said part descriptor;

forth recording means recording name pointer

information in said track descriptor that points to a
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table that contains a play order of a plurality of
tracks.

22. A reproducing apparatus according to claim 11
operable to access data/tracks according to the method of
any one of claims 1 to 10.

23. A recording apparatus according to claim 21
operable to record data/tracks according to the method of
any one of claims 12 to 20.

24. An information processing apparatus comprising:

a reproducing apparatus according to claim 11 or 22;
and

a recording apparatus according to claim 21 or 23.
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