14 April 2005 TITLE OF THE | NVENTI ON REPRODUCI NG METHOD, REPRODUCI NG
APPARATUS, AND DATA ACCESSI NG METHOD BACKGROUND OF THE{JQQ@NEbSy Fi el d of
‘the Invention The present invention relates generally to a " reproduci ng

met hod, apparatus, and data accessing apparatus for functionally expandi-ng
a magneto-optical. disc usable by a conventional mni-disc (MD) system the
expansi on being nade iin such a manner as to maintain conpatibility with

t he conventional MD system Discussion of the Background The so-call ed

M ni-disc (MD), a 64 mmacross magnheto-optical disc housed in a cartridge,
has gai ned w despread acceptance today as a storage nediumto and from
whi ch digital audio. data are recorded and reproduced. The MD system adopts
ATRAC (Adaptive TRansform Acousti.c Coding) as its audi o data conpression
met hod. ATRAC i nvol ves conp i-on- i.n ' ta by what is called
MDCT (Modified Discrete C‘osiLIEI EOBFC&ggigggﬁghﬂﬁﬁﬁio data has been '
acqui red through L, N j 1 14 ril 2005 _w ndow. Typically,

| Ekéﬁéééﬁﬁi) Aﬁ&ﬁ&#&%‘ oﬁEPﬁg?FﬂIFS offBFARBATHSt he®BPi gi na

nmusi c data are conpre
Size. DATA ACCESSING METHOD

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to a

reproduéing 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 tc maintain

- compatibility with the conventional MD system.

Discussion of the Background

The so-called Mini-disc (MD},Va 64 mm-across
magneto-optical disc housed in a cartridge, has gained
widespread aéceptance today as a storaée medium to and
from which digitai audio_déta-are reéqrded and reproduced.

The MDTsystem adopts ATRAC (Adaptive TRanéform
Acoustic Coding}-as its audio data compression methoed.
ATRAC involves compression—éoding éudio data by what is
cailed MDCT (Modified Discrete Cosiﬁe Transform) . The

éudio data has been acquired through a predetermined fime
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The MD systemutilizes a convolution code called ACI RC (Advanced Cross

I nterl eave Reed- Sol onon Code) as its error correction ;xfkﬁﬂkﬁchFFM
(Eight-to-Fourteen Mdulation) as its nodul ation technique: is a
convol ution code that provides -dual error correction on C and C2
sequences (in vertical and oblique directions). -The nethod is used to
carry out a powerful error. correction process on sequential data such as
audi o data. One disadvantage of ACIRC is that it requires a |inking

sector arrangenent for data update purposes. ACIRC and EFM are basically
the sane as those enployed in a conventional conpact disc (CD) system For

sic d efpic t ‘ r 1abl e of
rcr:uof]![ gnt 2}?11&%?2% f c%??@i,?hl\@l%%éc %%Z%s% %%ﬁ%ﬁ%ﬁo@%ﬁﬁe‘?om de of a

recor dabLe.a of .t dj For .t he. nt . VD system U TOC constitutes ;
the-tracEﬁ?agg?ght?gcgﬁﬁaggﬁFPagﬁ? ???§£ﬁégqﬁéﬁ8e and nmanagenent

i - i i J - i th the ) di ng or_ del etion of

“such tracks.  Uni MREHH R Farte ld G wde e Sonst Luti ng
h t i ed in_ ter of .start_position, end position, and node

ggftingggé§ﬁck3%$?gggﬁg #ﬁ%sﬁigﬁ $htetre dy2eLeqeR Sade) , 28nexpensi ve, |

and offeré good characterjstics when used by the system to record or

r epr oduce-AuTt 6°Hat A T TRt atiRARARRA HafMe ™ (Eight -to-Fourteen

Modulation) as its modulation technique. ACIRC is a
convolution code that provides dual error correction on

~Cl and C2 sequences (in vertical and oﬁlique directions).-
The method is uséd to carry out a 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.
: Fbr muéic data management, the MDrsystem;usesrU-TOC
(User TOC [Table of Contents]). Specifically, é U-TOC
. area is furnished on an inner side of a recordablelafea
of the disc. For the current MD system, U-TOC constitutes
the track (audio track/gata_prack) title sequencé and"
"managemeht information thap ié updated to keep up Witﬁ
:the recording or aeletion of such tracks. Under the U-TOC.
écheme, each ;rack.(i.e., parts cbnstituting each track)
is managed in terms of start position, end position,'and

mode settings.



enabled the MD systemto gain w despread nmarket acceptance. As recognized

by the present inventors, M systens have not fully achi%¥ﬁ ﬂﬁﬂﬁ%r

‘potential in the market as they are not conpatible wth geheral  purpose
conputers, such as personal computers. Moreover, convention MD systens

use different file managenent schenes than the File Allocation Table .
(FAT) -based file systens used in personal conmputers. Wth nore general use
of personal conputers and PC- based networking, nore and nore audi o data '
are distributed over PC-based networks. Today, it is common practice for

the user of a personal conmputer to use it as an audio server fromwhich to

downl oad favoriteThasdgsct ifbes the appeisakhe idalshallanr adsigag-aRRAr atus for
“musi ¢ reproduction. As recognized by the present inventors, because the

convent i onalndVid FestL§da adddderi Gamatihle yidd J:F&?@?é‘aé Sofpputers, a

new MD systemis desirable that woul d adopt a general™- purpose nmanagenent

t R - j h
P compat | i o Ao SO i et 1 nranr st EE Bt o o

Iork V! SEATER 8 QU PP s AR a0 (0 e
the FAT is creaied by |

As reéogniZed by the présent\inVentors, MD systems
have not fully achieved their botential in the market as
thgy'are not compatible with general purpose computers,
 such as pérsonél computers. Moreover, convention MD
systems use different file management schemes than the

- File Allocation Table (FAT)-based file systems-uéed in
personal éompﬁters.

With more general use of pefsonal computers and PC-
based neﬁworking, more andrmore audio data are
distributed over PC-based networks. Today, it is common

' practice_for'the user of a pefsonai computer_to use it as
‘an audio sérver from which to download favorite muSic.
files to a portable data repfoducing apparatué for music
reproduction. As recognized by the present'inventofs,
'because the conventional Mﬁ system is not fully
compatible.with personal éomputers,_a ﬁeW‘MD'SYStem is

- desirable that would adgpt é general-purpose management
system, such as a FAT (File_%llogation Table) system, to

enhance PC-compatibility.




the disk drive on a particular disk sector, such as sector 0. The term
"FAT" (or "FAT Systeni) is used generically hereinto d%fgphgﬁ ari ous
PC-based file systens, and is intended to cover the speciflc R - based A
file systens used in DCS, VFAT (virtual FAT) used in Wndows 95/98, FAT 32
used in Wndows 98/ ME/ 2000, as well as NTFS (NT file system sonetines New
Technology File Systen) which is the file systemused by Wndows NT _
operating system or optionally in Wndows 2000 operating system for
storing and retrieving files on read/wite disks. NITFS is the Wndows NT
equi val ent of the Wndows 95 file allocation table (FAT) and the OS/ 2 High
Per f or mance Fi |&s SxplbadiePrs) . WivkbawhRl e, “HoWi §hwpudegsedouk, conpatibility
with personal conputers nmeans. increased risk of unauthorized copying of
copyri gh¥etlewnnkem BHithonf- QuenCoegoiratd orhetdagiest dalehiapded 380 pr ot ect’ i
agai nst unaut hori zed copying of audio works. One technol ogi cal way of ‘
rei nf or cfog exapyleghtobaws thevehvéseeronyphitdy dfhardwdi GesRiks when
recorded. It is also desired that nusic titles and artist 4 14 April 2005
names reptsefopacédendiregnbByneageednts, acher eaaf fiiCicoRlarmaRer than at
present. The current MD systemuses a disc with a storage capacity of

.about 166hdVBii ¥R §RivaSohea0PRLEEuYrt B sk sector, such as

| sector 0. The term “FAT” {or “FAT System”) is ﬁéed |
generically herein to describe various PC-based file
systems, and is intended to cover the specific FAT-based
file systems used in DOS? VFAT {(virtual FA?) used.in-
.Wiﬁdows 95/98, FAT 32 used 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
diské. NTFS is the Windows NT equivalent of the Windows
95 file allécation table (FAT) and the 0S/2 High
Performance File System (HPFS) .
Meanwhile, a higher degree of'compatibility_wiﬁh
‘persqnal computers means increased risk of unauthorized
copying 6f copyrighted works, which in-turn requires
better techniques to proteét against unauthorizedrcopying
'! of audio wo?ks. One technological way of reinforcing .
copyright laws involves encrypting the audio works when

;ecorded. It is also desired that music titles and artist

4




present inventors, is not always sufficient for the user's requirenent for
data storage. It is thus desired that the storage capacj} f new di sc
be boosted while remaining backwards-conpatible with th 4%@??8&? VD
system SUMVARY OF THE | NVENTI ON Enbodi nents of the present invention
provi de a reproduci ng nethod, reproducing apparatus, a recording nethod,
and recordi ng apparatus for efficiently nmanaging audio data through the
integration of the FAT systemon MD nedia. Alternatively, other nedia

formats majakesusedoasieddd thel ekt e tMendfaghiAgS Gfotdecpreseaht
di scl osure. Wile a "sunmary" of selected aspects of the invention are

provi ded bghfWert BhanSHAMBrY¥stsrNOt intended to be an exhaustive listing
of all novel attributes and conbination of attributes of the present

“invention. Nor iSThEiQunﬁHﬁﬂ?rMDiQ%%%?%ﬁ ggSEeJ?ggﬁ%&pegiégd%peggggéggf t he

. other aspects of the present 5 14 osure. According’to a

first aspechoabithe Sovemdan: 1dierasl s preuhdod.s daladacessl ng nphbod

~conprising the steps of: obtaining a frack |nTornat|on _
predet erm BedsLhacknbLRILASP 3% RLHCL1LAY: IREING e R Hid Y of track
informati on entries, €

user's requirement for data storage. It is thus desired

that the storage capacity of a new disc be boosted while

‘remaining backwards-compatible with the current MD system.

SUMMARY OF THE INVENTION
Embodiments of the present invention 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 may 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
Sf attributes of the present invention. Nor 1is this
summary intended to be construed independent of the other

aspects of the present




track information entry pointing to a track descriptor in a track
information table; obtaining the track descriptor fromthe track
information table, the track descriptor including a dect4PPil@R0Rey
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 odisendguyet hat corresponds to the name pointer information in the
track descriptor; reading the part descriptor that corresponds to the

poi nter infornattefdingt k@ td atkrstleggpbptob alMe raackiii énPathepé an
audio file according to part pointer information in the part descriptor,

the part spQimdeidddf r BRtEORRAUININY horRbd! edfbrasidd e astépke. 6 14
April 2005 I'n an enbodi nent, the nane slot entry may have text information
and attrijgute information indicating an attribute of the text information.
I n anot her enbodi nent, the attribute information may indicate that the

o noon el BBragndbl eof! 0Bl Sinlegflrtan Sepllshotar and o

the nanepr%gkgg§%ﬁkﬂ£prgggh%n E?bﬁtiggghgﬂ}h%ngﬁﬂp %B%he?nﬁé¥ing a
plurality of track information entries, the
track information entry pointing to a track descriptor in
a track information table; obtaining the track descriptor
from the track information table, the track descriptor
iﬁcluding 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 according
to part pointer information in the part descriptor, the

part pointer information pointing to at least a part of a

file.




I n anot her enbodi nent, the nane slot entry may be |inked by a plurality of
the track descriptors. In another enbodinent, the method,1 'gﬁhﬁlnC|Udes
the step of, when the nane slot entry has name slot |ink %f tion
pointing to a consecutive nane slot entry, reading a nane slot entry
pointed to by the nane slot link information. In another enbodi nent, the
name pointer infornmation may be at | east one of a nane slot nunber, a
cluster nunber iIn @rfidrebedimerst, obhe abbhmesypdtoemerandy angphybaval teaddr ess
of a storage nedium |In another enbodi nent, the nethod further includes
the step oinformatiom thed r aektdébutept oinbemeat don a findd catlilmecat ban
tabl e system In another enbodinent, the part pointer information may be

an of f set abdtvebfitema tiegi tekbginfoimetfdhe, the offset value in
predeterm ned data units. 7 14 April 2005 In another enbodi ment, the track

descriptor may haueanatdeer WaldodRmeay: , aS3RCi Al tadd Mitd mfohh@@konaﬂg the
nmethod further including the step of decrypting the part of the V

TTe. the method urrher compriatng TR el ana oFY Aot eer .e‘n’h%a?& ??‘SLE

descri pt ortgack k@t Un Odrtist 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.

In another embodiment, the name slot entry may be
linked by a plurality of the track descriptors.

In another embodiment, 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. |

In another embodiment, the name pointer information

- may be at least one of a name slot number, a clusﬁer
number in a file allocation table system, and a physical
address of a storage medium.

In another embodiment, the method further includes
the step of accessing the track descriptor based on a file
allocation table system.

In another embodiment, the part pointer information
may be an offset value from a beginning of the file, the
offset value in predetermined data units.
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a coding system and decrypting said part of said audio file based on said
codi ng system and sai d decryption key. According to a se d_gﬁ gct of the
i nvention, there is provided a reproduci ng apparatus co r?@i 5. first
obtai ning neans for obtaining a track information -entry about a
predeterm ned track froma play order having a plurality of track
Information entries, said track information entry pointing to a track
descriptor in a tilracknottier nebbainalit e; tlseconalclobdasor gt oramayf have
obtaining the track descriptor fromthe track information table, said
track descaigeoryphitndkey asdectypedowikiy theorgrespondimg thetiethod
predeterm ned track, pointer information that points to a part descriptor

from anmonguetipdur ahtludohgpate desss i pEOIRIryE iRRS t thénbaratdonthabl e,
and nanme pointer information that points to a nane slot entry in a nane

tabl e havi Al @ b@sadabht ¥hef deapppeieh rayries; 8 14 April 2005 first
readi ng neans for reading the nane slot ‘entry that corresponds to said

nane'pointer ilﬁfﬂfﬁﬁﬂ@{hég sghgddfﬁghQFSCEEQtoEilgﬁcg_ %ﬁgmduhf@ans
for reading the part descriptor that corresponds to said polnter
file, the 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.
According to a second aspect of the invention,
there is provided a reproducing apparatus comprising:
first obtaining means for obtaining a track
information entry about a predetermined track from a
play order 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 to a part descriptor from
among 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;

8



information in said track descriptor; and third reading neans for reading a
part of an audio file recording to part pointer inforna{'gn.gﬁo said part
descriptor, said part pointer information pointing to a 2 part of a
file. According to a third aspect of the invention, there is provided a
recordi ng nethod conprising the steps of searching for at |east one of a
plurality of free areas in- a storage nmedium the storage nedi umi ncl udi ng

‘a file that is nbahagtd byadihgl ensyssenfogenszading atheackamdessYopt or

having an attribute of a track and an encryption key to encrypt a data to
be stored estay endrafpt edcdatrasiporide st bbage seridd um ngreer atgdih e part
descriptor having a part pointer information that points to the file;
recor di ng théodaba ieicrimt ediv thrddie deserypiican key in the at |east one

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

plurality of freseseas wei@ithe encnsteddat arbadierpr defet 0 @r-rend of
the file managed by the file system recording the part pointer

informati oebBripecat |eaphtone gh theddhdpril 2005 %fg@]lt SfniLge

areas, the encrypted data being recorded in the part descriptor; recording

a decryptIﬂ@féseeﬁgttgotmemtégﬁ& dSSe PIQECepEs, L0 gabl e | ater decryption

of the encrypte ta, and pointer or mat on that points to the part

descri ptor; recortqilquna_tt‘geac@fhatefﬁeéﬂfsorfg}:l PebfiblE a part of an

audio file recording to part pointer information in
said part descriptor, said part pointer information
pointing to at least a part of a file.

According to a third aspect of the invention, there
is provided a recording method comprising 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 1is 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; recordihg 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
end of the file managed by the file system; recording the

part pointer information in the at least one of the




track descriptorthat points to a nane slot entry of a plurality of nane
slot entries in a nane table; and recording a track nunber that points to
the track descriptor in a play order table that contaiﬁﬁ’ﬁ”BPQQS order of
a plurality of tracks. In one enbodi nent, the nethod further includes the
step of recording text information and attribute information indicating an
attribute of the text information in the nane slot entry. In another

enbodi nentpluhelatyr ofiufeeenbaeamt,i dhe rcishieht@atdabeihg kexbrded
information is at |least one of a track name, an artist nanme, and an al bum

name rel at ingthtko party aldeAsigne Bl efesbidiheat ek gesern pieoy taving the
name pointer information pointing to the nane slot entry. |In another

enbodi nent{rabRr @Risked Pt s hscludesnatie sheprofadasgididiy éf 8he
plurality of the track descriptors nane pointer information respectively

Poi Nting &QckPStHANBaBA Ot afAl p¥intBrl4 nABiida 2005 thiaany figrs ephodigent ,

the nmethod includes the step ©of recording in the nane slot entry nane sl ot

link it OpARE| 8@389&%&69?6%&:@: g@@f%&ﬂ&?ﬁd}%gﬁ?f&ﬂﬁéé’ioﬂ ”%ﬁ‘“%@er

enbodi nent”, the nane poin I'n i on east one of a nane

f)lhgtsi gglnb:gdrd&rlg]égI&é@,tcﬁri_prﬁg@e{ha{n_p%ifnigse_._@g_l__%caﬁglqg__tsailgjte___g;{.ﬁggmo_@ng___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.

In one embodiment, the method further includes the
step o©of recording text information and attribute
information indicating an attribute of the text information
in the name slot entry.

In another embodiment, +the attribute information

‘may indicate 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.

In another embodiment, the method further includes

the step of recording in a plurality of the track

descriptors name pointer information respectively pointing

to the name slot entry.

10




of a storage nedium |In another enbodi nent, the nethod further includes

the step of accessing the track descriptor based on a fi¥€AWﬁ||§ ation
table system |In another enbodi nent, the part pointer inror 0 may be
an of fset value froma beginning of the file, the offset value being in
predeterm ned data units. I n another enbodinent, the file is audio file and
the data is audio data. According to a fourth aspect of the invention,
there is provi ded Inrenothengeappdiatns ,cdip isetigod Sealeheéngthears for
searching for at |east one of a plurality of free areas in a storage

medi um sai df srecagdingdi im i theudhagea bibe tbatriys mamagedlby alikid e
system first generating neans for generating a track descriptor having an

attribute ofinSotrmackoangdoantingctyphi ebnkeyutevenaeibt sdodakatkg . be stored
as an encrypted data in said storage nmedium 11 14 April 2005 Second

generating neans foi geoehati BibddRakht ,dasfd i RhRE PBYHhPEr2 iRFhmReiRher
I nformation that points to said file; first recordi ng nmeans for recording
said data m@agryet8d Wehbesahd SRCLYRLIGNSKEY hinfaikd at ch8asbr number

in a file allocation table system, and a physical address

of a storage medium.

In another embodiment, the method further includes
the step of accessing the track descriptor based on a file
allocation table system.

In another embodiment, the part pointer information
may be an offset value from a beginning of the file, the
offset value being in predetermined data units.

In another embodiment, the file is audio file and
the data is audio data.

According to a fourth aspect of the invention,
there is provided a recording apparatus comprising:r

searching means for 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;

first generating means for 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 said storage medium;

11




one of said plurality of free areas; connecting neans for connecting said
at least one of said plurality of free areas where sai ner. ed data is
recorded to an end of said file nanaged by said file ssg%§W$2é§%ond
recording nmeans 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 neans for recording a

decryption key isé&@bidt rgekedasGhigt fleails aFd® b Latahgr adessyption
of said encrypted data, and pointer " information that points™to said part

descriptor;dgg@ﬁﬂpﬁ§§orﬁgggn@ea@3rﬁg@%di5giwgg%poiﬁkggméﬂydgrm%hgg in

said track descriptor that points to a nane slot entry of a plurality of

name slot epbihes ity & 0amesihiable; and fifth recording neans recording a
track nunber that points to said track descriptor in a play order table

that contains a pgﬁﬁgggdef?géﬁgi_ﬁbgngéﬁ%(ﬂfofrw%gg§$#£ﬁ?é{sffaiI$§9g5

According to enbo ts © I ion, a tracCk ormation fiTé and an
audio data Lhbe,3ieeRga! °dadl dendi3peiy! M0 ihes 58T age "RLYD
one of said plurality of free areas;
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 poiﬁter
information that points to said part descriptor:;
fourth recording means 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
fifth recording means 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. |

4 | : 11la




managed by the so-called FAT system The audio data file is a file that
accommodates a plurality of audio data itens. Wen vi e d fr%%éhe FAT
system the audio data file appears to be a very |arge di’l\ !
conposition of this file is divided into parts, so that audio data are
handl ed as a set of such parts. The track information file is a file that
describes various types of information for managi ng the audi o data
contained in the mushedileg atdi ledbofiaehtackof ndex finventionyade Hpagk a
pl ay order table, a programmed play order table, a group information

table, a timtdrmddsietiDa ahdbhf, addRar Halthf aTimel it tedhera e gnnane
table. The play order table indicates the order of audio data reproduction.

defined byqpetagklvify ehthbhediige 088 uhabITht 218S vy OFpEsON
representl ng links to~ track descriptors corresponding to track numbers

(i.e., E?édlkgy "E&‘I@eéé-)céi‘lécﬁ'%‘zi'f a§)|{sfé}{10r mation table. The programed
pl ay order table contains the order ITb 14 April 2005 of audio data

Peproduetion el g hgibe ol il oy cufy, D, A0eEEIATY o1
o vt PR AELEER, APPSR LA e
as a set Ogyso&%,ort %udio 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 audioc data
contained in the audio data file. The track index file is
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 audio
~data reprodu_ction defined by default. As such, the piay
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

11b




tracks having serial track nunbers, or a set of one or nore tracks with

programmed serial track nunbers. The track information t@flﬁsg§§§rlbes
informati on about tracks representing nusic titles. Spe fpid , ‘the
track information table is made up of track descriptors "representing
tracks (nusic titles). Each track descriptor describes a coding system
copyright nmanagenent. information, content decryption key infornation,
pointer information pointing to the part nunber serving as the entry to
the nusic title of the track in question, an artist name, a title nane,
original title order information, and recording time information about the

track inofuesidien.dafie RestodudidRldeOn 488! s?/deﬁ@_r e Vel e se Al | OW ng
part nunbers to point to actual nusic title ocations. Specifically, the

part infasmBuian takl erograimee pPRagf Rakt- de3ard F&e%fc%i%%fsf espondi ng to

I ndi vi.dual parts. Entries of part descriptors are designated from12 14

Apri | Zoggoégﬁm&éacKrh@koﬁﬁ§g&§§8339|%ePE?%%nR%%%tqi%%g @Ef%%%?inconposed

of a start address and an en ress o _ ig ques L tgetguggo

o B PRk s be HIE-UBIHRLl, (ER A SR s den e to be

‘ The group information table describes information _'
about groﬁps. A group ié defined as a set of one or more
tracks héving serial track numbers, or a set of one or
mo:é.tracks with programmed serial track numbers,

~ The track information table describeg information
about tracks repfesenting music titles. Speciﬁiéally, the
track inférmation table is made up of ‘track descriptors
representing tracks (music titles). Eachltrack deécriptqr
describes a coding system, copyright management,
information, content decryptionlkey information, pointer
'information_pointing to the part number serving as the

-'éhtry to the music title of the track in question, an

. artist name, a title name, original title dfder |
information, and recording time information about the
tfack in question.

‘The p&:t’information table describes pointers
allowing part numbers fo point to actual music title
iocations. Specifically, the part information tablé-ié
made up of part descriptors corresponding to individual

parts. Entries of part descriptors are designated from

12




nunber is retrieved fromthe play order table. The track descriptor

corresponding to the track fromwhich to reproduce the ffgiﬁiﬁﬁﬁa is then
acquired. Key information is then obtained fromthe applTCEH rack
descriptor in the track information table, and the part descriptor
indicating the area containing entry data is acquired. Fromthe 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
fromthe accessed | ocation. The reproduced data fromthe |ocation are
decrypted using the acquired key information for audio data reproduction.

I f the par e I I i angt her part,. the.linked part is
accessed aﬁltélcét ﬁcgaa O\C;Lenébs ea%sloel{lpie%atrbceipee'at %8? RPEF OESERLPFPENIEF THE
DRAW NGS These and, other qbj ect f the inventio i1l be 13 14 April 2005
seen by referenced &t fe s%éi:r iagltdl%&*?,s Pﬁ?ﬁr‘?r} r?rtfgr‘ﬁgéiﬁq%gn ofyitthe t he
acconpanying drawi ng, in whi.ch: Fig. 1 is an explanatory view of a disc for
use Wwith E3extPy8HESAon WpEhey sudie Haga Lile .amngk@ diaotp vi ew of a
recordable area on the disc for use with the next-generation MD1 system

Fi gs. 3A ahde3BeFtePa%fl-anatory views of a disc for

When audio data are desired to be reproduced from a
particular track, informatioﬁ about the designated track
number is retrieved from the play brder table. The trackA
desc:i@tor corresponding to the track from which to
reproduce the audio data is then acquired.

Key infoimation is then obtained from the
applicable track descriptor in the track information
table, and the part descriptor inaicating the area -
containing entry data ié acquirea. From the part
déScriptor, access 1is Qained to the location, in the
audio data file,‘bf the first part containing the desired

| audio data, and data are retrieved‘from the accessed
‘lodation; The reproduced data from the location are
decrypted ﬁsing_the acquired key information for audio
data reproduction. If the part descriptor ﬁas 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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use with a next-generation MD2 system Fig. 4 is an explanatory view of a
recordable area on the disc for- use with the next- gener@é&on &/ﬁ% system
Fig. 5 is an explanatory view of an error- correcting co LR for use
wi th the next-generation M1 and MD2 systemnms; Fig. 6 is another '
expl anatory view of the error- correcting code schene for use with the
next-generation MD1 and MD2 systens; Fig. 7 is another explanatory view of
‘the error- correcting code schene for use with the next-generation M1 and
MD2 systens; Fig. 6 is a perspective. view of a disc portion show ng how
an address signal is generated using wobbles; Fig. 9 is an explanatory °

view of 38eADLR $kgBaknber cesenyl aast:%p%%hemtawnsx&t ePnaRd 504
next - generatl on MD1 system 14 Fig. 10 is another explanatory view of the .

ADIP Sigag EaE a&eowpghy&hg aa&awﬂ%, M, sygief.and the next- generation

MD1 systemy Fig. 11 is an”explanatory view o an ADIPS|gnaI for use with

WD P s gnal T arideet i i e feent e Boh R AT R0R B V'liwi Sa
schenatlglgheMIaQ% -ngngggggbgnﬁDl system; '
Fig. 2 is an explanatory view of a recordéble area
on the disc for use with the néxt-generation MDi system;
Figs. 3A and 3B are explanatory views of a digc for
use with a next-generation MD2 system;
Fig. 4 is an explanatory view of a rgcordable area
~on the disc for use with the next-generation MD2 system;
Fig. 5 is an explanatory view of an error-
correcting_éoae schemé for use with the next-generation
MD1 and MD2 systems;
Fig. s is another explanatéry view of the error-
- correcting code scheme for use with the next—géneration
MDl and MD2 systems;
| Fig. 7 is anothef explanatory view of the error-
correcting code scheme for use with the nexﬁ—generation
‘MD1 and MD2 systems;
Fig. 8 is a perspectlve view of a disc portion
show1ng how an address 51gnal is generated u81ng wobbles;
Fig. 8 is an explanatory‘v1ew of an ADIP signal for
use with the current MD system and the next-generation

MD1 system; .

14




bet ween the ADI P signal and frames for the current MD system and the
next -generation MDL system Fig. 14 is a schematic view indicating

rel ations between the ADIP signal and franes for the néﬁtiﬁﬁﬁ@9%1|on M D
system Fig. 15 is an explanatory view of a control signal for use with-

t he next-generation MD2 system Fig. 16 is a block diagramof a disc drive
unit; Fig. 17 is a block diagramof a nedia drive unit; * Fig. 18 is a
flowhart of steps for initializing a next-generation MDL disc;. Fig. ‘19
is a flowmhart of steps for initializing a next-generation MD2 disc; Fig.
20 is an explanatory view of a signal recording bitmap; Fig. 21 is a

fl onchart of steps.for eadln ata 1 4 ril 2005 from a FAT:sector;

Fig. 22 is a flomgﬁ%rt flgtﬁggg?%Y %%?f?%€835¥aV%%w %£F%ﬁes%E¥ r; Fig. 23
is a flowhart Rf steBs in which the disc drive unit alone reads data from
a FAT sect §rongigfoz uss HIFPORBﬁaFPIEPHEtEﬁssyﬁtﬁﬁléﬁdtﬁéedP§6t drive.

unit al one WW|tes data to a FAT sector;, Fig. 25 is a flowhart of steps

‘for generaﬂﬁﬁﬁrétlon MD1 system;

' Flg 11 is an explanatory vieﬁ'of-an ADIP signél
for use with the néxtheneration MD2 system;

Fig. 12 ié another explanatory view of the ADIP
signal for use with the next-genefation MD2 system;

Figj 13 is é schematic view showing relations

A ﬁetween the ADIP signal and frames for the current MD
 system and the next—genération MD1 system;

Fig. 14 is a schematic view.indicating relafions
between tﬁe ADIP‘signal‘and frames for the néxt— |
generation MDlrsystem;

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

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

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

Fig. 18 is a flowchart of steps for initializing-a

.next-generatipn MD1 disec;. | |
-Fig. 19 is a flowchart of steps for initializing a
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




signal recording bitmap; Fig. 26 is another flowchart of steps for
generating the signal recording bitmp; Fig-27 is another flowchart of
steps for. generating the signal. recording bitmap; Fig. YeApd 5 .

expl anatory view of a first exanple of an audi o data nanagenent systeni
Fig. 29 an explanatory view of an audio data file, for use with the first
exanpl e of the audi o data managenent system Fig. 30 is an explanatory view
of atrack index file for use with the first exanple of the audi o data
managenent system Fig. 31 is an explanatory view of a play order table
for use with the first exanple of the audi o data managenent system 16 14

April  20@%onfiad Fad? destdi;€Xpl anatory view of. a programmed play order table
for use with the first exanple of the audio data managenent system Figs.

33A and 33B ar eF§§PrL gaigra fiswe Q£ta09rQEQﬁa' REQr %&hepgt a@@z fgr use

with the first of the |o dat a mahagenent Sys 34A and
34B are ngb%ng%%Eé views of a track |nfornatyon_table for use mnth t he
first exanp e 0 :

Fig. 23 is a flowchart of steps in which the disc
- drive unit alone reads data from.a FAT sector;

Fig. 24 is a flowchart of steps in which the disc.
drive unit alone writes data to a FAT sector; - |

Fig. 25 is a flowchart of steps for generating a
signal recording bitmap;

Fig. 26 is anothef flowchart of\steps ﬁor
generating the signal recording bitmap}i-

Fig. 27.is another flowchart of steps fof,
generating the éignal recording bitmap;

ﬁig. 28 is an explanatory view_ofra'first example
of an audio data management system;

fig; 29 an explanatory viéw of an audid-data file
for use with the first example of the audio data
management sYstem;_: |

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

Fig. 31 is:én explanatory view of a play order
table for usé with the first example of ﬁhe audio data

management system;

- 16




audi o data managenent system Figs. 35A and 35B are explanatory views of a
part information table for use with the first exanple of the _audio data
managenent system Figs. 36A and 36B are expl anatory vi elts"ef 290Rame tabl e
for use with the first exanple of the audio data nanagenent system Fig.
37 is an explanatory view of typical processing perfornmed by the first
exanpl e of the audio data nmanagenent system Fig. 38 is an explanatory

vi ew showi ng how each nane slot entry in the name table is accessed froma
plurality of pointers; Figs. 39A and 39B are explanatory views of a process
perfornmed by the first exanple of the audio data nmanagenent systemto

delete parts fronrige apdig dat éxﬂaiaﬁété&?i 12908 £f il 8 oB-dmmAQ hiagn _
I of th t System

expl anatory view of "a second exanpl e, e audi o data managene

Fig. 41 ancexahanahaey sure Rl ARnAYeeo fdata féE%agna% JB5tnd Lhdie second

exanpl e of the -audio data nmanagenent system I's an explanatory
view of a EéﬂﬁkmBHggémeEE|%y%%%m”se wi th the second exanple of the audio
dat a ‘ : _

Figs. 33A and 33B are explanatory wviews of a group
information table for use with the first example of thé
audio data management system;

Figs. 34A and 34B are explanatory views of a track
information table for use with ﬁhe first example of the
audio data management system;

Figs. 35A and 35B are explanatory views of a part
information table for use.with the first example of the

vaudio'data.management system;
;Figs.-36A and 36B are explanatory views of a name
table for ﬁse with the first example of the audio data
'manageﬁeﬁt system;

Fig. 37 is an explanatory ﬁiew of typical
pr@cessing performed by the first example of the audio
data management system;

Fig. 38 is an explanatory viewlshowing how each

-'ﬁame slot ‘entry in the namé ﬁable is‘accessed from a
plurality of pointers;

Figs. 39A and 398 are explanatory views of a
process perfofmed'by the firét example of the audio data

management system to delete parts from the audio data
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managenment system Fig. 43 is an explanatory view of a play order table
for use with the second exanple of the audi o data ~nmanagenent system Fig.
44 is an explanatory view of a. programmed. play order I%ﬁP@20§6rvuse W th
t he second exanpl e of the audio data managenent system .Figs. 45A and 45B
are explanatory views of a group information table. for use with the
second exanpl e of the audio data nanagenent system FigS. 46A and 46B are.
~explanatory views of a track information table for use with the second
exanple of the audio data managenment system Figs. 47A and 47B are
expl anatory views of a nane table for use with the second exanple of the
audi o datalamnagenent systenm 18 14 April 2005 Fig. 48 is an explanatory
view of typical processing perfornmed by the second exanple of the audio
data managenentpsySLegnididh dihl b AXALANALOE Va VhEuLAEOMARLIOW t he.

es o

second exanpl e of” t he audi 0 dat'a nmanagenent system di Vi ile data

ite”‘i”t8fatﬂéuéééiéyd8£aiHQﬁéﬁgme§Ee§§sHé&09 an i ndex schene; Fig. 50 is
an expl anatory view deprcting how the ! "
Fig. 41 an explanatory view of an audio data.filé
for use with the second example of the audio data
management system;
- Fig. 42 is an explanatory view of a track index

file for use with the second example of the audio data’

‘management system;

Fig. 43 is an explanatbry view of a play order

table for use with the second example of the audio data

management éystem;
Fig. 44 is an explanatory view of a programmed play

order table: for use with the éecond example of the audio

- data management system;

Figs. 45A and 45B'afe"explanato:y views bf a group
.informatiOn tablglfor use with the second eiample 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 viewé of a name
table for use with ﬁhe'secbnd example of the audi@ data

management system;
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" of a portable disti¥9 1

second exanple of the audio data management system connects tracks using

t he index scheme; Fig. 51 is an explanatory view indicati how t he  second
exanpl e of the audio data management system connects trhbggﬂagpﬁg.another
schene; Figs. 52A and 52B are expl anatory views sketching how managenent
authority is noved between a personal conputer and a disc drive unit
connected therewith depending on the type of data to be witten to a disc
| oaded in the drive unit; Figs. 53A, 53B, and 53C are explanatory views

~illustrating an audi o data check-out procedure; Fig. 54 is a schematic view

portraying conceptually how the next- generation MD1 system and the current
MD system may coexi st hn the disc.drive unit; ? 55 .is_an external view
g

Apr PP ?ﬁ@%aﬂ?FQEYuHFFW BFgEYBECRL a flowchart of

steps carried out ng the dISC unit in formatting a_disc | oaded
t herei n; FiBFCSFS49% PY tg@eﬁ§c8 2 cgdmBde B the agdde drive

~unit in formatting a virgin dISC Ioaded therein; Fig. 58 is a flowhart of
-steps- carr@@&aoﬂﬁnﬁﬁeﬂﬁ@ &v§&elyvii ve .unit in recording audio data to a disc
'| oaded

Fig. 49 is an explanatory view showing how the

second example of the audio data management system
~ divides one file data item into a plurality of indexed
areas using an index scheme;

Fig. 50 is an expianatory view depicting how the
second example of the audio datd management system
connects tracks using the index scheme;

FiQ.'Sl is an expianatory viewrindicaﬁing how the
second exémple of the audio data management system’
connécts tracks using another'scheme;

Figs; 52A and 52B are explanatory views skétching

. how management authority is moved between a persdnél
| computer and a disc driverunit connécted_thereﬁith
depending on the type of data to be written to a disc v
: loaded in the drive unit; 7

Figs. 53A, 53B, and 53C are explanatofy views
illustrating_an audio data check-out procedure;

Fig. 54 is a schematic view.portraying condeptually
how the next-genération MD1 system and the current MD
system may coexist in the digc drive unit;

Fig. 55 is an external view of a portable disc

is




therein; and Fig. 59 is a flowhart of steps for switching from the disc
format of the next-generation MJ systemto the disc format_ of the current
MD system DESCRI PTION OF THE PREFERRED EMBODI MENTS The ¥oMrbéPoRy -
description is divided into the following 10 sections: 1. CQutline of the
recording system 2. Discs 3. Signal formats 4. Structure of the
recordi ng/ reproduci ng apparatus 5. Initialization of next-generation M1

‘and MD2 discs 6. First exanple of the audi o data managenent system 7

Second exanpl e of the audi o data managenent 20 14 April 2005 system 8.

Operation during connection with the personal conputer 9. Restrictions on
copyi ng efigudiy@ig¢ata fromthe disc 10. Coexistence of the next-generation
MD]: systemwith the current MD system 1. Qutline of the recording system

The recordi ng/ repgodygi g APPREALISr ACSPT OG5 arried out by the
“disc drive unit in.formatting a disc loaded therein;

Fig. 57 is a_flowchart of steps carried out by the
disc'drive unit in formatting a vifgin disc loaded
therein;

Fig. 58 is a flowchart pf steps carried out by the

~ disc drive unit in recording audio data to a disc loaded
therein; and

Fig. 59 is a flowchart oﬁ steps for sWitching from
the disc format of the ne#t—generation MD1 system to the

disc format of the current MD system.

DESCRiPTION OF‘ THE PREFERRED EMBODIMEi\TTS
The following description is divided into the following
10 seétions: |
1. Outlina oflthe recording.system
2. Discs |
3. 8ignal formgts
C 4. Structufe of the ;ecording/reproducing apparatus'l
‘5. Initialization of next-generation MD1 and MD2
"discs
6. First example of the audio datarmanagement system

7. Second example of the audio data management

20




the present invention uses a nmagneto-optical disc as its storage nedi um
The physical attributes, such as form factor, of the disc are
substantially simlar to the disc wutilized by so- called“NﬁPT@pﬂﬁ di sc)
systens. However, data recorded on the disc and how the data is arranged
on the disc differs froma conventional MD. More - particularly, the

i nventive apparatus enploys a FAT (File Allocation Table) systemas its
file rmanagenment system for recording or reproducing content data such as
audio data, so that conpatibility with existing personal conputers is
ensured. Once again, the term"FAT" (or "FAT Systent) is used generically
herein to dgsfdabe various PC based file systens, and it intended to be
descriptive of the specific FAT structure used in DOS, VFAT (virtual 21 14

April 2005 FAT) SUSe6¥>:aEaﬂeﬁoéﬂﬁrgﬁ%ggonﬁégt%n“ AN @g?évggggaPa%B/NEf?OOO

as well as NTFS (NT Tile system sonetines echn e~ Systen)
which is t@%ﬂﬂd ystem used by Wndows NT operating system or
optiaonally in VVn ows 2000 operating system for storing and retrieving

files on a read/w ared with _the conventiopal MD system
t he recordlng/rgérogéglgéégéﬁﬁ Us“oPYtheE © %n@gﬁ%Poﬁaﬁasgﬁﬂm FPeoved error
correction s sten1and an advanced nodul ati on techni que deS|gned to boost

dat a storgg capaC|ty and to increase data security.

10. Coexistence of the next-generation MDl system

.~ with the current MD system

1. oOutline of the recording'systém
The recording/reproducing apparatus accordiﬁg to

the present invention uses a magneto-optical discfas its
storage medium, The physical attributes, such as férm-.
factor, of the disc are sﬁbstantially similar to the disé
ﬁtilized‘by-so—called MD (Mini-disc) systéms. However,
:;data recqrded on the disc and how the data is arranged on
the disc differs from a conventional MD. Mofe

-particulérly; the inventive gpparatus employs a FAT (File
Allogation Tablé).system as its file managemeﬁt system
for recording or reproducing conﬁent‘data such as audio

- data, so that compatibility with existing peréonal
computers is ensured. Once again, the.term “FAT* (or “FAT
System”) is used generically herein to describe véiious
PC-based file systems,,and i; intended to'hé,descriptive

of the specific FAT structure used in DOS, VFAT (virtual
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Furthernore, the inventive apparatus. encrypts content data and takes
nmeasures to prevent illegal data copying and ensure cop right protection
for the content data. Generally, there are two ki nds of‘%ﬁ@ﬂﬁpgéatlons '
MD1 and MD2, devel oped by the present inventors for the next-generation M
system The MD1l specifications involve the use of the sane disc (i.e.,
physical nediun) 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
-mhlch utilizes a nagnetic super- resolution (MSR) technique to enhance -
recor di ngadensisky innwhih@okisneay odi, r eatn gn, waker ahy wsitrRisage capacity is
boosted. 22 14 April 2005 The current MD systemutilizes as its storage
medi um asG4METRE6bOSasTRENE! asORTFeal(vei $91enEhesed ;i &‘cﬁ’net%.@r[ésr | dge. The

disc is 1.2 mmthick and has a center hole 1I*mmin anet er

car t1 1 dORe[PASHRAS1 B8y B RY £7sHh) DYnS A 5T iFTaASioNs And o3 ggg o

the di scs an cartridges are t sane as fhe nex

syst ens. bgﬂwmaawghﬁ%_ggglws%%ga bBeoBkAChaRTY Y hiBlaca® | et

area is t
' 2000 operatlng system, for storing and retrieving files

on a read/write disks. Compared with the conventional MD
system, the recording/reproducing apparatus of thel
invention has an improved érror correction system and-én
advanced modulatioﬁ teéhnique designed to bqost data

, stérage capacity and to increase déta security.
Furthermore, the inveptiﬁe apparatus encrypts content

- data and takes measures to prevent illegal daté copying

and ensure copyright protection for the content data.

Generally, there are ﬁwo kinds of specifications,

MD1l and MD2, developed by the présent inventors for the
inext-generation MD system. The MD1 specificaﬁions involve
the use of the same disc (i.e.,‘physical medium) as that
which is currently used by the existing MD éystema The
MD2 specifications adopt a disc which has a same form-
‘facpbf as, and is identical_extefnally_to the diéc of the
_curtent MD system, but which utilizes a magnetic super-
resolution (MSR) technique to enhance recording density
in the linear directicn, wherepy storage capacity is

‘boosted,
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current MD system i.e., starting at 29 mm It is proposed for the

next - generation MD2 system that the track pitch be in an inclusive range
of 1.2 a mthrough 1.3 gm(e.g., 1.25 gn) . For the nextl4epd28PPon ML
~systemwith its disc structurally identical to that of the current MD -
system the track pitch is set to 1.6 u m The bit length is set to 0.44
um bit for the next- generation MD1 disc and proposed at 0:16 gm 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 s graﬁ§§ghg}gﬁnﬁﬁgggﬂiggglilgghggggtggggﬁggue i nvol ves

t aki ng advant age of a speci enonenon  on i'SC: Ja cut -t hrough

| ayer beco ; 4 April 200 neticall.y neufral when a particul ar

t enper at ur ggl%sl%%r (jaaagﬁg(g{,'d & ng%sﬁal &ﬁ'gt ioéjtvﬁalqs it ‘Wfﬁéjsﬁcgﬁéjf &red to

~a.regeneratjyve l.ayer tg nove in,such, a mapner that _infinitesinm)l markings
. are viewedcgﬁg§?§§ﬁry ?E?Qé}sﬁnﬁﬁrf‘% Blahipht 2n¥nhesi &, cepeer hole

next-.generation VD2 disc is constituted by a magnetic |ayer acting as a

- recording ?ﬁa9g¥1P091F@FGFﬁPngT%? FRESFLAGE ameRFUBCE UE Bt BobYh7R ay®r, and.

by a magnetic |ayer for data regeneration, al
by 5 mm,. _

. The dimensions and shapes of the discs and
.cartridges are the same as the next-generation MDl1 and
MD2 systems. On both the MD1 and MD2 discs, the start .
position of the lead-in area is the same as with the
current MD system, i.e., starting at 29 mm.

It is proéosed for the next-generation MD2 system
that'thertrack pitch be in an incluéive range of 1.2-un1
thrOugh 1.3 pwm (e.g., 1.25 unﬂ. For the néxt-genération
MD1 system withrits disc structﬁrally identical to that
“of the current MD system, the track pitch is set t§ 1.6 1

- ﬁ, The bit iength is set to10.44';Lm/bit‘for the next-
gengration MD1 disc and proposed at QJ16 pm/bit for the
an disc. Redundancy is set to 20.50% for both the next-

generation MD1 and the next—genération MD2 discs.

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

phenomenOn on the dis¢: that a cut-through layer becomes
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deposited on a transparent substrate. The cut-through |ayer serves as a
| ayer that regul ates switched connective force. Wien a specific
tenperature is reached, the cut-through |ayer becones nﬁ@ﬁ@@?ﬁ@ﬁly neut r al
to let the magnetic walls transferred in the recording |ayer be shifted
into the regenerative magnetic layer. This allows . infinitesiml markings
to becone visible under the beam spot. For data recording, a |aser pulse
magnetic field nodulation 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
wel | so maghetigRIOyendatirhackheRBaIbASraRA1Le Lefdpeeakand- igduced
crosstal k, wobble signal crosstalk, and focus leaks. Illustratively, the

24 14 A@féécﬁQQ5 aQ18RYAS ﬁé@nb@1@”whﬂ§£“§h¥€ &é?getQBn%QQ gghtpgough 180
nm deep, the groove gradient™is in an inclusive range o g t hrough 70

degrees, o apdoLhgr O YL W OENE L Spbleaily lsgghug iasnpéggshgf; 600 nm t hrough

700 nmon t next- generation its-optical
speC|f|c e 0 has aser el ength a
7§%£9H§%$%2§ ?tééﬁﬁgg |c§%éag%%%%gea 2¢ 516 X51?59§5n Béfﬁctlve

Iens |n gnbg££|ggéthead. Li kewi se, .the next-generation

That is, the next-generation MD2 disc is
constituted by a magnetic layer acting as a recording
layer for fecordiﬁg at least data, by a cut-through layer,
and by a.magnetic layer for data regeneration, all
-deposited on é transparent substrate. The cut—throﬁgh
layer serves as a layer that regulates switched
connective forceT ‘When a specifiC‘temperature is_rgachéd,
.phe cut-through layer becomes magnetically neutrallto let
the magnetic wails transferred infthe recordingrlayef be
shifted into the regenerative magnetic layer. This allows
infinitesimal markingé to become visible under the beam

' spbt. -For data'récérding, a laser puise‘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 steeéer as well so as to improve de-track
margins and to reduce land-induced crosstalk, wobble

signal crosstalk, and'focus leaks. Illustratively, the
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MD2 disc has-its | aser wavelength | also set to 780 nm and its nunerical
aperture NA to 0.45 for the objective lens in the optical head. The

next - generation MD1 and MD2 systens both adopt the so- ckfﬁ@ﬁ%@péove
recording systemas their recording schene. That is, grooves are forned:
over the disc surface as tracks for recording. and. reproduction purposes.
As its error-correcting code system the existing M systemutilizes a
convol utional code based on ACIRC (Advanced Cross Interl eave Reed- Sol onon
Code) . By . contract, the next-generation MDL and MD2 systens enploy a
bl ock conpl ete code that conbi nes RS-LDC (Reed Sol onon- Long Di st ance Code)

wth BI'S (§¥b%be%ngkéaﬁﬂraﬁugﬁ%@ﬁﬁlveu§h e beg. ngcﬁ Eﬁ% Sander t he

error-corréecting code elinmnates the nee for |nk|ng Sec

eI or COrr 8R! R0 chd Bcble200345ERETS 50 egckg%weg?g%?hg%he

| ocation of.a bu may occur 1S etecte error

I L d
or rect§ on2 E*&%?é%ﬁ 0, REbks rés%.nﬁg%i%a%o%% FhE-BoiEaf Pea™ wobb ed

‘correction.
groove syste wher eb r 0o formed, and both sides of

the groove'PS PFéXﬁe%aﬂg gbgggpéﬁfﬁpgﬂgﬂ ZOQdBWegg FReoRR®ETON. This

type of aggﬁgggkggn Mﬁgtgﬁ\ls call ed ADI P (Address |h Pr egroove).

"As part of its optical specifications, the next-
generation MD1 disc has its laser wavelength 1 set to 780.
nm and its numerical aperture NA to 0.45 for an objective
- lens in an optical head. Likewise, the next-generation'

MD2 disc has its lasér-wavelength 1 also set to 780 nm
| and its numerical aperture NA to 0.45 for the objecgive
ilgns in the optical head.

The next-generation MDlland MD2 systems both adopt
the so—calied grobvé reéording system as their recording
scheme. That is, grooveslare formed over the disc surface

'aé tracks for recording.and.reprodﬁction puﬁposes.

As its érrorfcorrecting code sYstem, the éxisting

- MD system utilizes a convolutional code baséd on ACIRC
(Advanced Cross Interleave Reed-Solomon Coae). By
contract, the next—geﬁeration MD1 an& MD2 systems employ

~a block coﬁplete codé that combines RS-LDC fReed Solomon;
Long Distance Code} with BIS (Burst Indicator Subcdde).
Using the block coﬁplete errqr—correcting codeleliminates

the need for linking sectors. Under the error correction
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The current MD system and the next-generation MD1 and MD2 systens differ
in linear density: \Wereas the current MD system adopts as its
error-correcting code a convol uti onal code cal | ed ACl RC,14Ayail 2005
next-generation MD1 and MD2 systens are set to use the bl ock conpl ete code
conmbi ning LDC and BIS. As a result, the current MD system and the

next -generation MDL and MD2 systens differ in redundancy and have
different relative positions between ADI P and data.. For these reasons, the

next-generation MD1L systemw th its physical disc structurally identical
to that of the current MD system handl es the ADI P signal in a manner.

di f f er enfschicam oenGWi heNLOMDWI ¥ 85, ThENGYatdeReLd! 0B MR system is
set to nodify its ADI P Signal specifications for better conpliance wi'th

the next cgener %iae?g%(pgoaeﬁej GLCALLAREaBy L ArANT | 1, 200n, Jhe curremt VD

systen1a§opts EFM 14 “"nodul ation) as”its nodulation system whereas

t he next rati.gn . 2 .ens, utilLze L(1l,_ 7)PP (RLL, Run
-Length P%?%§3§B§e§§r3ggi%gﬁﬂbl 9%%?5ﬁ9e5§8t%§é ﬁgﬁﬁn%ﬁ[Fkgﬁg%tion Li mi t ed;
PP, runlgggtﬂ%%,ccalleg.ghe 1-7 pp nodul ation system hereinafter. The
next - gen&rat| POECEna®Fm2 systenms use a Viterbi decoding method as

their data detection t hod, based on partial response PR(1, 2, 1)M for
t he NE&‘systenﬁ%éﬁPQﬁéT%ﬁtéhﬁ ?éﬁ%ﬁﬁﬁiﬁg system is the so-calle

wobbled groove system whefeby a single spiral groove is 7
formed, and both sides of the groove is flanked by
wobbles furnished as address information. This type of
raddreésing,system is called ADIP {(Address in Pregroove) .

NThé current MD system and the next-generation MD1 and MD2
systems aiffer in linear density. Whereas the current ﬁD

. system adopts_as its error-correcting céde a
convolutional code called ACIRC, the next-generation MD1
and MD2 systemsﬂare set to usé the-blockAqomplete code
combining LDC and BIS. Aé'a result, the current MD system .
éﬁd the next-generation MD1 and MD2 syétéms differ in
redundancyrand have different relative positions between

ADIP and data. For these reasons; the next—generafion MD1
system.with i;s physical disé structurally identical to
that of ;he‘current MD system handles thé ADIP signal in

Ca manner.different from the current MD system. The next-

 generation MD2'system is set to modify its ADIP-signal
specifications for better compliance with the next-

generation MD2 specifications.
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PR(1, -1)M. for the MD2 system The disc driving system adopts ei ther CLV
(Constant Linear Velocity) or ZCAV (Zone Const ant Angul Vel é‘
Standard |inear velocity is set to 2.4 nisec for the g%@?tron VD1
system and 1.98 nisec for the next- generatl on MD2 system Wth the current
'MD system standard |inear velocity is set to 1.2 misec for 60-nin discs -
and 1.4 m'sec for 74-nin discs. For the next generation MDL systemwith its
disc. structurally identical to that of the current MD system total data
storage capacity per disc is about 300 negabytes (on the 80-mn disc).
Because the 1-7 pp nodul ati on systemis adopted instead of EFM as the

dul at t ot 0. 666, wh b
;ne)cgrgl Ingndzle ?;&lésm I ncrease %ﬂ%c{w é;léf?;})ér)itfso 2:8%)5 of 1. 33ergi %ce
t he ACI RC I db nmbi nat i f BIS wth LDC th
er r'60r corr S%é}lg%]:lg%eg acggt lggglf‘??'éféﬁc?}l’igge‘bgggggﬁeaﬁhgkgbﬁ}e?cgcgfd| ng
density is _further mcrease& by_a factor ? wiith the sane
“disc in us8"gERHICR B3R plg%?tﬁy?tse‘ﬁﬁd‘été%%%xﬁﬁﬁ é?y72183b|(51‘¥‘hat of the

current MD_system The next-generation MD2 disc utilizing the nmagneti c
super - r esoRti bANFERhARFHEY | STREFTYRA PHABEPEE FHETr ¥BPERRGIdensity in the,

| i near direction; the total data '
: mlnlmum transition Limited; PP, runlengthl]), called the

1-7 pp modulation system.hereinafter. The next-generation
 MD1 and MD2 systems use a Viterbi decoding method as
their data detection method, based on partial resnonse
PR(1, 2, 1)}ML fof the MD1 SYStem,and on partial response
PR(l, -1)ML for the MD2 system
The disc dr1v1ng system adopts.elther CLV (Constant
Linear Veloc1ty) or ZCAV (Zone Constant Angular Velocity).
Standard linear velocity is set to 2.4 m/sec for the
next-generation MD1l system and 1.98 n/sec for the next-
generntion MD2 system."With the current MD system,..
‘ standard linear velocity is set to 1.2 m/sec for 60-min f
- discs and 1.4'm/sec fqr 74—min discs.
For the next generation MD1 system with its disc
_ structurallf identical tQ that of the current MD system,
.total data storage capacity per.disc is about 300
megabytés {on the 80-min disc). Because the 1-7 pp
-modulation system is adopted instead of EFM as tne
modulation system, window margins are changed from 0.5 to

0.666, whereby recording density is increased by a factor .
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storage capacity anmounts to about one gigabytes. At standard |inear
velocity, the data rate is set to 4.4 negabits/sec for the next-generation
MDL system and 9.8 negabits/sec for the next-generation1$@Qm§§9§en1 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

pol ycarbonate substrate. The disc surface is covered with a protective
film On the next-generation MD1 disc, as shown in Fig. 7 a lead-in area
on the i medmdst. sBilsceothehaCiBCosgtabkm 28 tépApried B@0Ehear ea, where
"innernost" refers to a radial direction relative to a center. of the

di sc) hasocabRriE@EonPioE BTEs twartdd TTOC dsTablee erdZonicatesdt)icar ea. As a
physical structure, this area constitutes a pre-mastered area. That is,
enbossed spistengr datar e ke keerchO i/ G ted)t Milerddyf Hamidd@mand ot her
related information such as P-TOC information. On the outer side, in the
radi al digegetic9n i sOfFulR@eheadirdadieh by @ Ylidih .t Ry B TG apsardagia
recordable area (where magneto-optical recording is possible) This

with the same disc in use, data storage capacity is made

approximately doublé that of the current MD system.'

The next-generation MD2 disc utilizing the magnetic

 super-resolution technique is further boosted in
-recording density in the linear direction; the total‘data
storage capacity amounts to about one gigabytes.

At standard linear velocity, the data rate is set

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

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

2. Disecs
Fig. 1 Sﬁows a typical structure of the next— 
gengration’MDl disc. This-disc is structurally identical
" to that'of_the'current MD system. -That is, the disc is
ﬁade up of'a_dieleétric film, a magnetic film, another
dielectric film; and a reflective film, deposited on a
rtransparént polycarbonate substratef‘ The disc sufface is.
covered with a protective film. | |
On the next-generation MP1l disc, as shown in Fig. i,

a lead-in area on the innermost side (of the recordable

~
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is a recordable as well as reproducible area including recording tracks
furni shed with grooves as their guides. On the inner side of th

recordable area is a U-TOC (User TOC) area. The U-TCC dVéﬁmﬂgopﬁe same in
structure as that of the current MD systemin which di sc nmanagenent '
information is recorded. Wat is held in the UUTOC area is the order of
track (audio track/data track) titles and nanagenent information witten
- over as needed to keep up with the recording or erasure of such tracks.
More specifically, the nmanagenment information includes start and end
positions of tracks (i.e., parts making up the tracks) and node settings.

An alert tpagk, '%hfegem“&%@rﬂaasrther%%%rs tife Qfad%%llga 3@&' ic2005  the

U-TOC area. Thi's track contains an alert sound  recor thereon that is

activated CRydihizki 280} REARE SMDRLAURIA! e LipGqcs dppaded Tnto the

current MD Sysfem i Rdi cates a war i ng fhat isc is for use

Wi th the next: r 0 Syst nd cannqgt be sed f oduction
with the cﬂ??%n e% %bb Qng%e pgnglnlﬁﬂtg Rtlrﬁ of #ﬁe r%ﬁ%? g e area
(shown in nore detall ure 2 followed in the r%Q|aI direction by
a | ead- out SGFBEEYEFy. t§l§h aacP?%F&EPt§?rﬁc?ﬁ?é“@?tﬁﬁg r 86fdabl e -

That is, embossed pits are formed here to record control
Iinformation—and other related information such as.P—TOC |
inforﬁation. |
On the outer side; in the radial direction, of the
;ead—in area including the P-TOC area is-afrecordable
area ({(where magneto-optical recording is possible).vrThis
is a recordable as well as reproducible area including
recbrding tracks furnished with grooves as ﬁheir guides.
On the inner_side of ﬁhe recordable area is a U-TOC (User
TOC) area.
The U-TOC area is the same in structure aslthat 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 recoxrding or erasure of such tracks. More
specifically, the management information inc}udes étart<
ana end‘positions of tracks (i.e., parts making up the
tracks) and mode settings. |

An alert track is furnmished on the outer side of
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‘area on the next-generation MJ disc indicated in Fig. 1. As illustrated
in Fig. 2, the beginning of the recordable area (inner S|de) has the U TCC
area and the alert track. A regi on containing the U TOC'4Med 208 al ert
track has. its data recorded in EFMformat so that the data may be
Teproduced by current MD system players. On the outer side of the area of
data stored in EFMformat is an area where data are recorded in 1-7 pp
nodul ation format for the next-generation MD1 system There is a clearance
of a predeterm ned distance called a "guard band” between the area of
data recordings in EFM format on the one hand, and the area of data

storage theluZTpp ERdH! attwisfergek eanwfngtgﬁramé% sdlifgguard band is
intended to prevent malfunction of the current MD player when the latter

is 30 14ré@6kdg90§her138§dgﬂa‘é‘ g acg%gtaﬁn%%%t}%qlwega Helud se. AL the

begi nning of the area o ata recor i o1 f or mat

i.e., De . d
Fese 'Mﬁe%kéi’gﬁ)lfta%ﬁéi?'%‘ég. ?Sdé)?.lgfﬁé’d“ %&Fa%“%ﬁyli |y e eet i ve

reserve tr

regi ons cl ni que U D). The, U D i que, to, each storage
nediunltg?gﬁéﬁalﬁgl Dased C%%J% éﬁ gd@ﬂﬁ?ﬁT%dt% gﬁ% g#ﬁ% }@serve track,
is provigded-to acconnndate %nfornatlon for _content praotection.

Furt her noTe, “TRe"ArRat0F Bgr dE0rEREIPR HPF gystem and cannot be

used for reproduction with the current system. The
remaining portion of the recordable area (shown in more
detail in Figure 2) is followed in the radial direction
by a lead-out area.

Fig. 2 shows a typical structure of the recordable
area on the next—generation-MDi disc indicated in Fig. 1.
As illnstrated in Fig. 2, the beginning of the recordable
area (inner side) has the U-TOC area and the aleft track.
A region containing the U-TOC area and alert track has
its data recorded in EFM format so that the data maylbe
reproduced by current Mﬁ system players. On the outer
side of the area of date 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 elearance of a
predetermined distance called a “guard band” betﬁeen the
erea of data reeordings in EFM format on the ene.hand,
and the area of data storage in 1-7 pp modnlation format
on the other hand. The guard band is intended to prevent

malfunction of the current MD player when the latter is
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nmodul ation format includes a FAT (File Allocation’ Table) area. The FAT

area is an area that allows the FAT system to nanage data yrsuant to FAT
systemcriteria used by general-purpose conputers. ﬁgﬂpp aIIy, t he
FAT systemcarries out file managenent based on FAT chalns i nvol ving 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 is used in a general sense to refer to a variety of different file
managenent schenes enpl oyed by PC operating systenms. The U-TOC area on the
next-generation M) disc records two kinds of information: an alert track

d ' h f d 31 14 1
2005 Stor SECPA AE5hns RoRbraBRaRe FoPRtD  VRRREER AP ganer at i on NDL di sc

i s | oaded |nto a _current MD syste nfor tionis read fromthe U
TOC area of the I%—ad"étﬂeg? crEP“tp'iké% ﬂ‘&ol 57 IO TGVl s the
al ert track $05|t|on allomﬁng the alert track to_be accessed so that its
‘data will 1s¥aPP BefRYRFEPRoHOERAE The®al e BNeF agkdebnt Bhese Fe 2
constituting the alert sound warning that the disc is for the
" next - generBPT ofD36 Bescrhphiaan ¢ ) rregend ok FepevdRctTa®KwWi th the
current system . '
The DDT area is designed to replace physically defective
regions and includes a unigue ID (UID).. The UID is unique
to each storage medium, typically based on randomly
generated numbers. The reserve track is provided to
accommodate information for content protection.
Furthermore, the area of data storage in 1-7 pp
modulation format includes a FAT (File Allocation Table)
area. The FAT area is an area that allows the FAT system
‘to hanage data pursuant to FAT éystem criteria used by

general-purpose computers. More specifically, the FAT

system carries out file managemeﬁt based on FAT chains

| involving both a directofy ihdiaating the entry points of
root files and directories, and a FAT table describing
FAT cluster link information.‘ Once again, the term FAT is
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'thé 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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The alert sound may illustratively articulate a mnessage like "This disc
cannot be used on this player." Alternatively, the alert sou may al so be
~a sinple beep, tone or other warning signal. Wen a nexl4 ﬁgﬂgpgélon VD1
disc is loaded into a next-generation NMDL system player, information is
read fromthe U-TOC area of the |oaded disc. The retrieved U- TCC
information reveals the start position of the area where data are stored in
1-7 pp nodul ation format and allows. data to be read fromthe DDT, reserve
track, and FAT area. Over the area of data storage in 1-7 pp nodul ation
format, data managenent is effected not with the U-TOC but with the FAT
systenl FitgragsA iand -3B prhowdalleydicvalfostmatict ure of the 32 14 April 2005
next-generation MD2 disc. This disc is also nade up of a dielectric film
a magnetic fil nWhanoaheextirgéretatiohi bl dhad asrrdh@edi veediidm deposited:
on a transparent polycarbonate substrate. The disc surface is covered with

a prot ectiureehit! MD Systea péxayegenendbirnatiVbd disS¢eads réepi eheduln Fig.
3A, the lead-in area on the inner side (in a radial direction) has control

i nformat ToC aeear d€dtusi NgaasdABiBc. SiTH@l rePi dheg MP2rglhsc, the .
currently used P-TOC area of enbossed pits is replaced by the | ead-in area
having information 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
.constitutihg the alert sound warning that thé disc is for
 the next-generation MD1 system and cannot be used for
' reproduction with the current system.

The alert sound may illustratively articulate a
ﬁessage like "This disc cannot_be used én this pldyer.”
Alternatively, the alert sound may also.be a simple beep,
tone or other warning signal. | |

When a next—generation MD1 disc is loaded into a
'gext-genaration MD1l system player, information is read

~ from the U-TOC area of the loaded disc. The retrieved U-
- TOC information reveals the start positioﬁ of the area
:where data are stored in 1-7 pp modulation format and
allows data to be read from the DDT, reserve -track, aﬁd

' FAT area. Over the_area of daﬁa 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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control information. based on the ADIP signal. The recordable area
starting fromoutside the lead-in area is a recordable as wel | as
reproduci bl e area that has grooves forned therein as ngH@Bmﬁ@PSrecording
tracks. The recordable area has data recorded in 1-7 pp nodul ation '
format. On the next-generation MD2 disc, as indicated in Fig. 3B, -the
magnetic filmis constituted by a nmagnetic |ayer 101 acting as a recording
| ayer for recordiing data, by a cut-through layer 102, and by a magnetic

| ayer 103 for data regeneration, all deposited on the substrate. The
cut-through layer 102 serves as a |layer that regul.ates switched connective

force. \WemextSpraidrat ilnmenadike i STREaCAI: LBeatyb-hhaough baver 102
beconmes 33 14 April 2005 magnetically neutral to let the naghetic walls

transferre@ﬂéléay%ﬂaagyyﬁjuhIﬁg@ﬂegig:fqug %Hégﬁgg h@ggec% fcrfgfﬂerative

magnetic |layer 103. This allows “infinitesim Ings.in e recording

layer 101 tegbg Luiqwedds @gggﬂeggé¥ﬁgﬁggr%%d ug@g&ggggggganlspot on the

regenerative magnetic layer 103. Wiel |"'oade ( next - gener ati on
Rk o R S LR
information |0,eaResged kS 1 . | .
On the next-generation MD2 disc, as depicted in Fig.
3A, the lead-in area on the inner side (in a radial |
-‘direction) has control iﬁformation recorded using an ADIP
signal. On the MD2 disc, the currently-used P-TOC area of
embossed pits is replaced by the lead-in area'havingr
gbntrol infofmation_based,on the ADIP sigﬁa;. The‘
f ?ecordablé area starting from outéide the lead-in area is
‘a recordable as well as reproducible afea'that has -
- grooves formed therein aé guides for recording tracks.
The recordable area has data recorded in 1-7 pp
' modulatidn format..
On the next-generation MD2 disc, as indicaéed in
Fig. 3B, the wmagnetic film is constituted by a'magnetic
layer 10i 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 cﬁtfthrough'layer 102 serves as a layer thapul
regulates switched connec;ivg force. Wheﬁ a-specific

temperature is reached, the cut-through layer 102 becomes
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detected fromthe lead-in area, it nmeans the |oaded disc is a current MD
system.disc or a next-generation MD1 disc. |If control information based on
the ADIP signal is detected fromthe lead-in area, with Ho Pl ‘ .
information in enbossed pits detected, it nmeans the disc in question is a
next - generation MD2 disc. However, this manner of distinguishing the MD1
disc fromthe MD2 disc is not linmtative of the invention. Alternatively,
phase differences in a tracking error signal between on-track and

of f-track nodes nmay be utilized in determning the disc type. As another
alternative, the disc may be given a detection hole for disc
identifigaghebipdlpgsasutkkl. té 3kawsha hyphealcstalgkure of the recordable
area on the next-generation MD2 disc. As illustrated in 34 14 April 2005

Fig. 4, thentecerdabig enearhasrakhgi teydat agneesr 8edshirtdd?iRBonodul ation:
format. A DDT area and a reserve track are |located at the begi nning of

i.e., hged 3 : e secorded in 1-7
( 0PNt NPebONEEaR! 08 nabhet e Baga-WhBEE ORLAs PR PP

“modul ation format, area is provided to record alternate area

e R B B ShaTRIBLTAG L 0 iSO S0 L, CoPLace

physi cal over, area i ncludes a managenent

table t ages [ ce rea,. ich,ingludes -a _recordabl e area
that su s???@te% ?§P§¥%§£%%y§$2%f$$§d%?§% iggeagggg.sRﬁE on-Ege

regenerative magnetic layer 103.

Whether a loaded disc is‘a next-generation MD1 disc
or a next-generation MD2 disc can be determined based on
 the information retrieved from the lead-in area.
Specifically, if P-TOC information in. embossed pits-is
detected:ﬁrom the lead-in area, it means the loaded disc
is a.curreﬂt MD system disc or a next-generation-MDl disc;
If control information based on the ADIP signal is
detected from the legd—in area,’wi;h no P-TOC information
in embosséd bits detected, it means the disc in questibn_
is.a next-generation MD2 disc. However, this manner of
distinguishing the MDi disé from the‘MD2 disc is not
limitative of the invention. Alternatively, phase
differences in a tracking error -signal between on-prack
and off-track modes may be utilized inldetermining.thé
disc type. As ancther alternative, the disc may be given |
a-detection hole for disc identification purposes.

Fig. 4 shows a typicgl structure 6f the recordable

area on the next-generation MD2 disc. As illustrated in
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managenent table keeps track of the Iogical-clustér(s) determ ned to be

defective and al so keeps tracks of the | ogical cluster(g% in the
repl acenent area assigned to replace the defective Iogié ArghZ08Pers. The

DDT area also contains the U D nentioned 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 nodul ation format. The FAT area
is used by the FAT system for managi ng data. The FAT system in this

" enbodi ment, effects data managenent pursuant to the FAT systemcriteria
applicable to general-purpose personal conmputers. No U-TCC area is

provi ded om.:.the ,next-generatj VD2 _disc. en.a next-generation MD2 disc
"i's |oaded ?H%Q 45 ?%gd%wqoﬁgiggeaaﬁgﬁt-ngéﬁﬁtFGﬁ apEgrerdedats are read
fromthe DDT. arear sir e tr%ck, and.  FAT | ocated as described above on the
di sc. The ret'r PEvERHatL 18 e TRSBR r or® 2P ABPAGRARNE BySehee FaTackstem A.
time-consumng.initiglization process is _not needed on next-generation M1
and MD2 diéEﬁ.1ﬁﬁﬁéegsBEeFPﬁe&FH&PnﬂﬁgtP§|Kéa@r@nonsth@tinequisédeon t hese

di scs except, for advance_ preparation of a DDT area, a reserve track, and a
m ni mum sePtéf thEbPES2i WERHGI Agta araTreaprdedDanalmilyppbeodiletiby written

to the recordabl e

_ formgt. The DDT area is provided to record alternate area
management data for managing alternate areas intended to
replace physically défective areas. Moreover, the DDT
area includés a management table that manéges a
replaceﬁent area,_which includes a recordable aréa,that
substitutes fér the physically defective areas. Thé
management table keeps trackrof the logical cluster(s)
determinea-to be defective and also keeps tracks of the
logical clqgter(s) in the replacement area assigned to
replace the‘defecﬁive iogical clusteré. The DDT area also
contains the UID mentioned above. The réserﬁe track’

 st0res.info;m§tion'fof'cchtent prdtéctioh pufposeé.

‘A FAT area is.also included in the areé with. its
data recorded in 1-7 pp modﬁlation format. The FAT area
is‘used by the FAT system for managing.data. The-FAf
system, in this embodiment, effecté data management
pursuant to the FAT system criteria applicable to
general -purpose personél computers.

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

MD2 disc. When a nextheneration MD2 disc is loaded into.
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.area of an unused disc and then read therefromw thout recourse to an

initialization process. 3. Signal formats What foll ows i@%@ q%ﬁ@%iption of
signal formats for the next-generation MDL and MD2 syst pri current MD

systemutilizes the convolutional code called ACRC as its error
correction systemin which a 2,352-byte sector corresponding to the data
si.ze of a sub-code block is regarded as -an increnment of access for read
and wite operations. Because the convolutional code schene involves an

error- correctlng code sequence spanning a plurality of sectors, it is
necessary to provide a |inking sector between adj acent sectors when data

are 10 38 hxbehe2B03onDAnUnBALod:, Alaths 224diessl B3Ry EheMpoihe curr ent

ND system adopfs the wobbl ed grodve schene cal ch a single

spiral gnoaye hégkas aggaand AR E8cted B8 BLARKTLALCbLBR eSOV

wobbl es furni's res$ i nformatl e curren 8t8n1opt|nally
arrangesthey EF gﬂ@é .0,k Nng .access to 52-byte sector. The
next - generatlon Eﬁ%‘ea éh%? a%%ﬁ??%.tgbﬁ 03 a bl ock conplete
code schgng hag gnbkg F#@C hh BIS and regards a 64-kil obyte bl ock as
‘an i ncrelent 3? BEcBYs Por d¥3hd™wite operations.  Linking sectors are
not needed by the bl ock conpl et e, code.
time-consuning 1n1t1allzatlon process is not

needed on next-generation MD1 and MD2 discs. More

specifically, initialization is not required on these

discs éxcept for- advance preparation of a DDT area, a

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 forﬁats
What follows is a descfiption of signal formats for -

the-next—generation MD1 and MD2 systemé. The current MD

system utilizes the convoiutional code caliéd ACIRC as

its error_correction-system in which a 2,352-byte.seétor

qorresponding 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

iqvolves an error-correcting code sequence spanning a

plurality of seétofs, it is necessary to provide a

;inking sector between adjacent sectors_when data are to
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Thi s, however, requires that the next-generation MDI systemutilizing the
disc of the current MD system rearrange the ADIP signal in a manner

conplying with a new recordi ng nethod. The next - gener at [OAPHBI08yst em i s
set to alter the AD P signal specifications to conmply with the '

'speci fications of the next-generation MD2 system Fig. 5 6, and 7 are

expl anatory views of the error correction systemfor use. with the

next - generation MD1 and MD2 systens. This error correction system conbines

an LDC-based error-correcting code schenme illustrated in Fig. 5, with the
BI S scheme shown in Figs. 6 and 7. Fig.- 5 depicts a typical structure of a

code bl 0ok e | ipallehDOARSRL SLLALEALLINAE0U SeheRn Agpahovn 37 14

April 200 , éach error-corre g code sector i S provided with a

f - byt d ti d d dat | & t .

- di ensTEREPT AT T o BF rETDER T ALE Tl Tkl ThADTR 404 byt es
| ong horizaontally apd 216 byte | ong vertjcally. Each error-correcting
code sect AT AeHERHLE APLRRL IGTOBYR c- A S oL FMGdtatdh Sd9e My, 5,

t he 304- byt e-by-216-byte error-correcting code bl ock_ includes 32
error- cor r€dt i PRI s chhrrked kngrah byt Brrrighedah addre sy

error-correcting code sectors laid out two-dinensionally in the
304- byt e- bynagndyiqn er Idye current MD system optimally arranges the

ADIP signal for gaining.acceés to the 2,352-byte sector.
The next—genération'MDl and MD2 systems, by
contrast, employ‘a bloék complete code scheme that
combines LDCrwith BIS, and regards a 64-kilobyte block as
an increment of aécesslfor read and write pperationé.
Linking sectofé are not,needed‘by the block cOmplete code.
.This, howévér, requireS'that tﬁe next?generatioﬁ MD1-
system utilizing the disc of the current MD system
rearrange the‘ADIP signaliin a manner'éomplying with a
new recording method. The next-generation MD2 system is
set to'aiter:tﬁé“ﬁﬁIP signal specifications to combly
with the specifications of the next-generation MD2 system.
Fig. 5, 6, and 7rare explanatory views of the error
correction systgm fof use with the next-géneration MD1
and MD2 syétems. This exror cqrrection system combines an
LDC-based error-correcting code.scheme illustrated in Fig.
5, with the BIS scheme shéwn in Figs. G'andVT.
| Fig; 5 depicts é typical structure of a céde block

in the LDC-based error-correcting code scheme. As shown
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correcting code block are furnished vertically wwth a 32- bit
error-correcting Reed-Solonon parity code. Figs. 6 and 7, depict a typica
BIS structure. As shown in Fig. 6, a one-byte BISis i n¥ePRE@08? interval s
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 anounti-ng to 157.5
bytes of data. As shown in Fig.. 7, a BIS block is fornmed by 496 franes
each structured as descri bed above. A BIS data code (3 X 496 = 1,488

byt es) includes 576-byte user control data, a 144-byte address unit -
nunber, and a 768 byte error-correcting code. As described, the Bl S code

has the 8=byte.errors rectl a h the 1.488-byte data.
This 38 %ﬁ K% il52Oﬁgégoggkgﬁf%é?g?gegﬁgv%égg_ggFégﬁféFCEEOg%QSﬁ correction
feature. Wih this S _code _enbedded_at _interv of 38 . bytes of data, the:
| ocat| on“tF iy PRBF CPYERAETRE) CEERPECPR FRaR! FhCdorBit SatarhBeerror —
| ocation,is _then used_as the basis. for erasure correction using the LDC
code. ThEARpI PG| GHar 47 GeRELGRALLY abh WbBE| EE*PEr ABHTBRLIBEL folFdes of a
single spiral groove, as shown in Fig. 8 That_is, the ADIP signal is
recor dedPbYChabvidly -h8id? @EsPYHEE al PRElieRtyoRball ¥t 88daRd6f BYR®E i nto groove

wobbles in disc material. _ _
long vertically. Each error-correcting code sector is

made up of two-kilobyte daﬁa. As iilustrated in Fig. 5,
the 304-byte-by-216-byte error—corfecting.code block
includes 32 efror—correcting code sgctors of two—kilobyte
da;a each. The 32 error-correcting code sectors laid out
two~di9ensiopally iﬁ the 304-byte-by-216-byte error-
cbrrecting code block are furnished.veftically with a 32-
bit error-cérrecting Reed-Solomon parity code.:

| Figs. 6 and 7‘de§ict a typical BIS structure. As
shown in Fig. é, a one-byte BIS is insertéd 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.S5-byte
frame sync data amoﬁnting.to 157.5 bytes of data.

| As shown in Fig. 7, a BIS bléck is formed by 49%6
frames each structured as described above. A BIS data
code (3 X 496 = 1,488 bytes) inclﬁdeé 576-byte. user
cbntrol data, a i44—byte addresslunit 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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Fig. 9 depicts a typical sector format of the ADIP signal for the

next - generation MD1 system As shown in Fig. 9, each sector of the AD P
signal .(ADI P sector) is nade up of four-bit sync data, E16ﬂwzoﬂﬁgh-order
bits of an ADIP cluster nunber, eight |ow order bits of the AD P cluster
nunber, an eight-bit ADIP sector nunber, and a 14-bit error detection code
CRC. The sync data constitute a signal of a predetermned pattern used to
detect the beginning of an ADI P sector. Linking sectors are needed by the
current MD system because this systemutilizes convol utional coding. The
sector nunbers for |inking use are negative nunbers for sectors FCh, FDh,

FEh, and Filadehischexaded Balnialies ARLRsepker | same as that
of the current ﬁD 39 14 A%?!IlZOOSaSystenl%%%gagégE?ﬁEO%%§%E38%Eration VD1

et - gener SCORIDL e ri B Ehava Ty nt Eraot At Rt YR R Ll R o

next - generation NMD1 system as S _
TLTUEtre BRIy i oS aL ol 81049, Lo POl O o P
data constituting.tworecordi.ng fl ocks of 64 kil obytes each. Fig. 11
depi cts. an %DFEagétcL%’o?legFFés ar e ForSIEYF WPEH-1MR IRxElReRnited idh M2
system. ThLﬁesgggggu%gr erasure_correction using the LDC code.
The ADIP signal is recorded as wobbles forﬁed on
both sides of a single spiral groove, as shown in Fig. 8.
That is, the ADIP signal is recorded by having address
-@ata frequency-modulated and formed into groove wobbles
in disc ﬁaterial.
Fig. 9 depicts a typical sectorrformat of the ADIP
.signal fof the next-generétion MD1 system.
| ._As shown in Fig. 9, each sector of the ADIP signal
(ADIP sector) is made up of four-bit syné daté, eight
o high-drdér bits of an ADIP cluster-number, eight low-
' orderrbitslof-the ADIP clustef number, an eight-bit ADIP
sec;or number, aﬁd.a 14-bit error detection code CRC.
The sync data constitute a signal'of a
predetermined'pattern used to detect the beginﬁing of aﬁ
ADIF sector. Linking sectors afe neéded by the current MD
_ system, because this sysﬁem utilizes convolutional coding.
The sector numbers for 1inking use are negative numbers

for sectors FCh, FDh, FEh, and FFh (h: hexadecimal). The

ADIP sector format is the same as that of the current MD
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contains 16 ADI P sectors, so that each ADI P sector nunber can be expressed

in four bits. Linking sectors are not needed by the nexﬂigeqﬁgﬁgion MD2
system because the systemuses the block conplete errofr= By 28 i ng code.
As- shown in.Fig. 11, the ADI P sector structure for the next-generation VD2
systemincludes four-bit sync data, four ‘high-order bits of an ADIP
cluster nunber, eight md-order bits of the ADI P cluster nunber, four
| ow-order bits of the ADIP cluster nunber, a four-bit AD P. sector nunber,
and an 18-bit error-correcting parity code. The sync data constitute a
signal of a predeterm ned pattern used to detect the beginning of an AD P
sector. tARl, P i disisRr oHETRRY @gﬁtel t; bigjps%‘ 40..14 .Aprj | 2005
i.e., hi ﬁ’%order four bi tts, m éc-tg-rder rte%%ﬁ% %lﬁ%ls, and ﬁltg:vj\l/-ﬂolfi%éér four bits.
Since 16 | B.sectqr, | l,.u r ach ADI P sector nunber is
the) BanRC ALy, R WY Hhe %B&e%tl\/%ﬁ:gysgfser%mmi i zes the 14-bit

given in four bits. Wiereas the current

-d [ d h = [ 2 t I the 18-bit
Cr o1 corr ecti nRar sty Sonct-FEPRCHEL RUatShenbrabPBHIVEE E3tonPras show

er_ror-'correctl ng pari ‘
) o B SR S R O SRt 1,0, (a0 B ok of o4
ranging from FCh to FFh and from OFh to 1Fh. And as
illustrated in Fig. 10, one ADIP cluster is made up of
data constituting two recording blocks of 64 kilcobytes
each.
Fig. 11 depicts an ADIP sedto: structure for use

with the next-generation MD2 system. This structure

contains 16 ADIP sectors, so that each ADIP sector number

can be expréssed in four-bits. Linking sectors are not
needed by ;hernext-generation MD2 system, because the
-system uses the block complete:errorhcorrecting‘code.

As shown in Fig. 11, the ADIP sector structure for
the‘next-generation MD2 éystem includes fourﬂbit sync
data, four high-order bits of an ADIP cluster number,

' eight mid-order bits of the ADIP cluster number, four
igw-order bits of the ADIP cluster number, a four-bit
ADIP sector number, and an 18-bit error-correcting barity
code.

The sync data constitute a signal of a.

predetermined pattern used to detect the beginning of ﬁn

ADIP sector. The ADIP cluster number constitutes 186 bites,
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-and BI S franmes for the next- generation MD1 system As shown in Fig. 10, one

ADI P cluster is constituted by 36 ADI P sectors rangi ng fron1FC to FF and
fromO00 to IF. A recording block of 64 kilobytes, which 14AgrilZ90Pner enent
for read and wite operations, is laid out in tw portions in each AD P’
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 formng an increnent for read and wite operations are
placed in a BIS block made of 496 franes ranging fromframe 10 to frane
505. The 496-franme data constituting the BIS block are prefixed with a
10-frame prsanhl digngirdg rfomxf kdns, 4 hith Alldd 2908 HAtkQ bnane 9. The
data franes are further suffixed with a six-frame postanble rangi ng from:

frame 506 Uow-waderS¥bur Aitet.al SOhc8126f ABMPSs0ELHRE ke LHusy Pl aced in
each of the first and the second half of the ADIP cluster, the first half

rangi ng framrADcRugeekor eBeh hoTADLR $e6t %me91 t ﬁC d f ranging
from ADI P sector OEh to ADIP sectorchh The pr%gngﬁgéan pggggnb le are

prov Sed | gioBotmsizdds falccureon! hasshpetL et phetokecpr st b ocks,
control, a@ﬁrékgagkegEgﬁgtcode, the-next—genexation MD2 system | |
employs the 18-bit error-corfecting parity code. For the
next-generation MD2 system, as show in Fig. 12, each ADIP
cluster is provided with oﬁe recording block of 64
kiiobytes.
| Fig. 13 depicts relations between an AbIP cluster
and BIS frames for the nekt~generation MD1 system.
As'shown in Fig. 10, one ADIP cluétérlis
" constituted by 36 ADIP sectors ranging from FC to FF and
from 00 to 1F. A recérding block of 64 kilobytes, which
.is an increment for reéd and write operations, is laid
" out in two portions iﬁ each ADIP ciﬁster;
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 méde of 496 frames ranging from frame 10 to
frame 505. The 496-framerda§a constitutiﬁg the BIS blﬁck

are prefixed with a 10-frame preamble ranging from frame
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control. A physical address used to record or reproduce data to or froma
given recording block is designated in two portions: an ADIP cluster, and
di stinction of either the first half or the second halfpbﬁpWﬁgoéluster.

When a physical address is designated for a wite or a read .operation, -
the ADI P sector is first read fromthe ADIP signal in question. Froma
reproduced signal of the ADIP, sector, the AD P cluster nunber and AD P
sector nunber are retrieved so as to determ ne whether the first half or
the second half of the ADIP cluster is in effect. Fig. 14 illustrates

rel ati ons between an ADIP cluster and BIS frames for the next-generation
MD2 syst €mto Egpmehd .neRie gdavz afraned/D2reyStentheassshbiwwed witly.a12, 42 14
April 2005 16 ADI P sectors constitute one ADI P cluster. Each ADIP cluster

i s furni shedfwatk poetemblediragglihgckrofc G4¢amki Bolaytes frebmdatal .As shown in:
Fig. 14, the data in one recording block (64 kilobytes) constituting an

i ncremenh totaleed sandfwhinke epedathoaseatBubl at8delinia BhShbhbeck made up
of 496 frames ranging fromfranme 10 to frane 505. The 496 frane data

consti t uthagfiper Badabtreksarenar phixedrwihh Ap1#0:iLa rprgggb!e ranging
fromframe O to frame 9. The data franes are further suffixed with a
: SiX'frénEirst half ranging from ADIP sector FCh to ADIP sector
0Dh, the secqnd half ranging from ADIP sector OEh to ADIP
sector thf The préamble and postamble.are provided to |
protect the data upon linkage with adjacent recording .
blocks. The preamble frames are also used for data PLL
'seﬁtlement, signa} amplitude control, and signal of fset
control.

A thsicél addfgss used to record ox reproduce data
to or from a given recording block is designated in two
_portions{ an ADIP cluéter, and distinction of either the
first half or the secqnd'half of thé cluster. When a
physical addresé_is designated for a write or a read
6peration; the ADIPD seétor is first read from the ADIP
signal in question. From a reproduced signal of.the ADID .
sector, the ADIP cluster number and ADfP sector number

- are retrievgd so as to determine whether the first half
or the second half of.the ADID cluster is:in effect.

Fig. 14 illustrates relations between an ADIP
cluster and BIS ffames for the next—generatién MD2 system.

For the next-generation MD2 system, as shown in Fig. 12,
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postanbl e ranging fromframe 506 to frame 511. A total of 5.12 franes of
data are placed in the ADIP cluster ranging from ADI P sector Oh to AD P
sector Fh. The preanbl e and postanble franes before and 1A 2099 - dat a
frames are provided to protect the data upon |inkage wth adjacent
recordi ng bl ocks. The preanble frames are also used for data PLL
settlenment, signal anplitude control, and signal offset control. A

physi cal address. used to record or reproduce data to or froma given
recording block is designated in the formof an ADIP cluster. Wen a
physi cal address is designated for a wite or a read operation, the ADI P

sector is fjig st t I,LP.sianal .i uesti.on. ro pr oduced |
si gnal of tlhérem%%%e{:"{o%g c{%eéaﬂﬁlflp%%%’nﬁ%%&%rd UE’PEF %Bﬁger is then
retrieved. To start, wdting.,or,reading data to or fromthe disc of the
above struct ﬁlrsz:erre_qltﬁ é’srrﬁ%hr?éi &“&ﬁb&%%rﬁ&’rd&ﬁl%&%% 56 mati on for

| aser pomer.ﬁglibratio and other purposes. As shown in Fig. 1, the

next - gener Ati-61°Y “M81 °fi §2tas the P-TOC area included in the |ead-in area.
Diverse itens of control information are acquired from the P-TOC area. A

P-TOC area in enb®8s8BOpRt 40 Eigot 1hr ovh@edaba inhenpexecgedbnati on MD2

disc, control information is )
lock (64 kilobytes) congstituting an increment for read

and write operations are placed in a BIS block méde up of
496 frames ranging from frame 10 to frame 505. The 496-
frame.data conspitutingrthe BIS block are prefixed wiﬁh a
 10-frame pre§mble rangiﬁg from frame O‘to frame 9. The
data frames are further suffixed with a six-frame ;
~ postamble ranging from frame 506 to frame 511. A total of
512 framés of daﬁa are placed in the ADIP cluster ranging
from ADIP sector Oh to ADIP sector Fh.
The preamble and péstamble frames befdre and éffer
the data frames are provided to protect the data upon
- linkage with adjacent-recording blocks. ,fhe preamble
frames are also used for data PLL settlement, signal
amplitude control,.and signal offset control.
A physical address used to record or reproduce daté
' to or fromla given recbrding block is deéignated in the .
fofm of an ADIP cluster. When a physical address is
designated for é_write Oor 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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instead recorded using the ADIP signal in the |lead-in area. Because the
next -generation MD2 disc utilizes the nmagnetic supeéer-resolution technique,
| aser power control is. an inportant factor. For that r B 20821 i brati on.
areas for use in power control are provided in the lead-, in and |ead-out
areas of the next-generation MD2 disc. Fig.. 15 shows a | ead-in/l ead-out
area structure on the next-generation MD2 disc. As illustrated in Fig. 15,
the lead-in and | ead-out areas of the disc have each a power calibration
area for | aser beam power control purposes. The |ead-in area includes a
control area that records ADI P control information. The ADI P contro

|nfornatbq%S@%§chbg@§rdh§ct§Q%;&@ErQQQQdy5|ng the low 44 14 April 2005
order bit area of the ADIP cluster nunber. Mre specifically, the ADIP

cluster number faaé{;grta&,r;@fngewaﬁ 9,00 4he. egordaple, arga and

constitutes a negafiveé va n the n area wn P% Fig. 15,

he ADI P4 MD2_di f four-bit
Sync dat 106 B “ReoADsPRrtBEPELRE PRatiBeR BRabBer ninua: Ki8Pgnt bi

ntr ol er b t f the ADI P cl nunber), a four-:bit
o b SR SPgha%eﬁngama ﬁ%s'fafsft PePE Ry PRORFoERL bR aBBe |

other purposes. As shown in Fig. 1, the next-generation
.MDl disc has .the P-TOC area included in the lead-in area.
Diverse items of control information are acquired from
the P—TOC'area.
A P-TOC area in embossed piﬁs is not provided on
- the next—gene;ation MD2 disc; .control information is
instead recorded using the ADIP signal in the lead-in
area. Becéﬁse the next-generation MD2 diéc utilizes the
- magnetic supérfresolution technique, laser power céntrol
is an imporﬁant 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.
| Eigﬁ 15 shows a 1¢éd—in/lead—out area structure on
fthe next-generation MD2 disc. As 1llustrated 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 informatiqn. The ADIP control

information describes disc control data using the low-
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“recording/reproducing use with the next- generation

nunber describe. control data such as a-disc type, magnetic.phase,
intensity, and read power. The high-order bits of the ADIPH#EPer nunber

As depicted in Fig. 15, 'the eight loworder bits of the AD P cluster

are left intact, which permts detection of the current cluster position

with a fairly high degree of accuracy. ADIP sector 110" and ADI P sector
"8" allow the locations of AD P clusters to be known precisely at
predeterm ned intervals, because the eight |loworder bits of the ADIP
cluster nunber are left intact. How control data are recorded using the
ADI P signal is described in detail in Applicants' Japanese Patent - °
publ i cati crrddor X0 02re 928 G hep WD I S hlth e 3 f@tdegber 2002, the entire
contents of which being incorporated herein by reference.. 45 14 Apri

2005 4. Structureople Epeciesendlpy/ LRRT ABYeI eguéeeﬁrﬁhh!ﬁer%ﬁﬁgi:gw bel ow
with reference to Figs. 16 and 17 is a typical structure of a disc drive

unit (T ecar dmg/sanhotie) R RARRAIUSIANY LAIPLILES MR 1 (lsgs ﬁf or

systens.
1 16 Sl veid) wh il kit iha coppeghaflelhl gty gby el y i ih
721. the ADIP sector on the next—geheratioh MD2 disc is made
up of four-bit sync data, eight high-order bits of the
ADIP cluster number, eight-bit control data {i.e., low-
order bits of the ADIP cluster number), a four-bit ADIP
sector number, and an 18-bit error-correcting parity code.
Aé dépicted in Fig, 15, the eight low-order bits of the
ADIP gluster number describe. control aata such as a.disc
type, magnetic phase, intensity, and réad: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 accufacy.
' 'ADIP sector "0" and ADIP sector "8" allow the locations
-6f ADIP clusters to be known precisely at predetermined
intervals, becaﬁse the eight low-order bits of the ADIP
ciuéter number are left intact.

How control‘data are recorded using the ADIP signal
~ is described in detail in Applicants’ Japanese Patént
‘publication No. P2002-319246, published on 31 October 2002,

the entire contents of which being incorporated herein bf

reference..
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a menory transfer controller 3, a cluster buffer menory 4, -an auxiliary
menory 5, USB (Universal Serial Bus) interfaces 6 and 8 5%5 hub 7, a
systemcontroller 9, and an audi o processing unit 10. Th%4%8 i2998r i ve uni t
2 permts recording and reproduction of data to and froma | oaded di sc 90.
The disc 90 is a next-generation MD disc, a next-generation M2 disc, or
a current MD systemdisc. An internal structure of the nedia drive unit 2
will be discussed l|ater. with reference to Fig. 17. The nmenory transfer
controller 3 controls transfers of wite and read data to and fromthe
media drive unit 2. Under control of the nenory transfer controller 3, the
cluster buffer nenory 4 buffers data that are read in 46 14 April 2005
i'ncrenents of recording blocks fromdata tracks of the disc 90 by the

medi a drjve j h il ' nder control, of the nenory :
t ransf er h(’:on% i o: ?é}rg,gﬁs%ﬁéésf%%ér% oug‘{%(%é%o‘g?cﬁ%%a%%%’ﬁ?tu? nf or mati on” and

special infor ion retrieved fromthe. disc 90 by.the nedia_drive unit 2.
Tﬁe syst em cont e(ﬁcf’é’rb%fi p?%%"&e‘%l e PN r o? %(’r‘-ﬁ%i def 1A dhSc drive

unit 1. Furthernopre, the sgstenl cgn&roll r.9 controls comunications with
ted -

the persbiaf C¥BLFALeFCEIBECRERNREL BdEECt AELHRSHNAE ve unit 1.

(recording/reproducing apparatus) that complies with
discs fpr recording/reproducing use with the next-
generﬁtion MD1 and MD2 systems.

, fig. 16 shows.a disc drive unit 1 that is
connectable illustratively with a personal qomputér 100.

The disc drive unit 1 includes a media drive unit 2,
a memory transfer controller 3, a cluster buffer memory 4,
an auxiliarf memory_S,‘USB (Univéfsal Serial Bus)
interfaces &€ and 8, a USB hub 7, a system controlierIQ,

-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 next4geﬁeration

-MD2 disc, or a current MD system disc. An internél
structure of the media drive unit 2 will be.discﬁssed
‘later with réference_to Fig. 1i;

Theimemory transfer controller 3 controls transéers
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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More specifically, the systemcontroller 9 is comunicatively connected to

t he personal conputer 100 via the USB interface 8 and U?F h&£¥$ In this
setup, the systemcontroller 9 receives commands such a 4p B -request ,-

and a read. request fromthe personal conputer 100 and transnits status -

i nformati on and other necessary information to the PC 100. Illustratively,
when the disc 90 is |loaded into the nedia drive unit 2, the system
controller 9 instructs the nedia drive unit 2 to retrieve managenent
information and others fromthe disc 90, and causes the nenory transfer,

controller 3 to place the retrieved nmanagenent information, etc., into the
uter 100 for 47

auxiliary 5. Gven a reguest .fromthe personal c

14 April Zg%‘g%;eélae&tﬁgofegeeﬁoﬁ nlgAfPléDé: 0 ,rqﬂﬁé{aérfsttéﬁﬁ Aot 9 causes
the nedia drive %n't 2.to read recordi.ng bl ock containing the FAT sector
in questiof~Sthé rbeFgﬁéHe %F&WFQUHP5CQ-data are witten to the cluster
buffer nenory 4 under control of the nenory transfer controller 3. From
the recording bl otREJAFX-MEREY cHEMATY he, BRESE eFOBLEPEr Chehbe ymamorhe
systemcontroller 9 retrieves the data constituting the requested FAT"
sector. Th&apsterevontasldesr 8.t phATHISt vadipust AEeper s6nakhnagement

information and special information retrieved‘from the
disq 90 by the media dri%e unit 2.

. The systemrcontroller 9 provides overall control
inside the disc drive unit 1. Eurthermoré,.the system
controller 9 controls-communications with the pefsonal.
computer ;00 Canected to the disc drive unit 1.

More specifically, the éystem controller 9 is
communicaﬁively coﬁnectedlto the personal computer 100
via the USB inte:face 8 and USB hub 7. Iﬁ this setup, the
system contréller 9 receives commands-such as a write
-requesthand a read request from the personal computer 100
and transmits status information and other necessary
information to the PC 1c00.

Illustratively, when the disc 90 is loaded into the
.media dﬁive unit 2, the system'conﬁroller 9 instructs the

. media drive unit 2 to retrieve ménagément information and
others from ﬁhe_disc 90, and causes the memdry transfer
contrdller 3 to place the retrieved management

- information, etc., into the guxiliary memory 5.

Given a request from the personal computer 100 for
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conputer 100 through the USE interface 6 and USE hub 7 under control of

the systemcontroller 9. Gven a request fromthe personﬁ£ cqgﬁgger 100 for
writing a certain FAT sector, the systemcortroller 9 calfs8R nedi a
drive unit 2 to read the recording block containing the FAT sector in-
guestion. The retrieved recording block is witten to the cluster buffer
menory 4 under control of the menory transfer controller 3. The system
~controller 9 feeds, the nenory transfer controller 3 with the FAT sector
data (i.e., wite data) comng fromthe personal conputer 100 via the USE
interface 6. In the cluster buffer menory 4, the corresponding FAT sector

LR o erddehe s pe oA ERe sBbcbhe SYRLSILERN ok et Bep 9 It PTLL 2003
the ol cSantaEATiecERLE" dRikbChniRePobK, Tebt: AcTRERPH HRI POOSKI ¢ 2 a5 |
Lo the ArGBcegRHBB) bapnbal” BEFAoRobtl SUFBR  Procclts HSMTGRE0 1
connected to the systemcontroller 9. This switch 50 is used to set the
- operatioﬁeﬁﬁﬁélﬁg Pheckfata sRrsevEhEten 9 ehengtuehernbRELfgenerati on MD1
memory 4 under contxol of the memory transfer_céntroller
N _
-From the fecording block data written in the
cluster buffer memory 4, the 5ystem controller 2
 -retrieves the data constituting ﬁhe requested FAT sector.
The retrieved data are transmitted to the personal
computer 100 through the USB interface 6-and USE hub 7
under contrél‘of the system controller 9.
Given a request from the personal computer 100 for
writing a cerﬁain FAT sector, the system conﬁrbller 9
.dauses the media drive unit 2 to read the recordiné block -
containing the FAT séctor.in question. The retrieved
.recording blobk’is written‘to the cluster buffér memory 4
under control of the membry transfer controllér'3.
The system contfbller 9 feéds,the memory transfer
controller 3 with the FAT sector data (i.e., write data)
cémihg from the persoﬁal computer 100 via the USB
interface 6. In the cluster buffer memory 4, Ehe

corresponding FAT sector data are updated under control

Qf the system controller 9.
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systemor the current MD system In other words, the disc drive unit 1 is
capable of witing audio data to the .current M system&j/%(’:. %goén one of
‘two formats: in the format of the current MD system or'i T ormat of
the next-generation MDL system The switch 50 serves to show the user
explicitly what operation node is set on. the disc drive unit 1. Wile a
mechani cal 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). Wen fed wth a display control
signal fromthe systemcontroller 9, the display unit 51 may display text
data and sinplifi 'qggﬁz L i I fﬁ?ﬁ n e__disc
drive unit 1 as Weaj(i;i-llé as usﬁ%%%ﬁlg%ni?gﬁes.lqﬁl ﬁﬁkﬁ% 605 ¥n its

i nput secti 0. i i 1. i iJlustratiyvely an
anal og audi gpg?égﬁg a#%%ﬁ%%ﬁ%’?s? nﬁ%eé%%ﬁsaé?{ nfepﬁll :)%fes c"Jf J'r%% T g?ﬁjéﬁely

m crophone jnput cjrgeuit, an D converter, and. i,gi tal. audi o data i nput
“part. The arh%ﬁ%r r%cteclé%irn%c%rmjtn%ggg?@% c?%%ﬁud@sﬁhgc}%l'%evcﬁﬂ'ﬁpr%gsi on
encoder/ decoder and compr.essed data huffer_. nmepory. Furthernore, the
audi o proce¥sT HyF ulr’ﬁ’c?a‘i | TRFTREY 5P it SRbia ‘g’c‘%ﬁ? ot & #%tal audio
data output part, a D/A converter, .and an anal og audi o signal output part

made of a IY FOHRPR - citPEuMELAd K iNEadphéné writes the received

recording block data to the disc 90 following a data

modulation ﬁrocess.

A switch 50 is connected to the system controller 9.
_This'switch 50 is usedrto set the operation mode of the
disc_drive_ﬁnit 1 to either the next-generation MD1
'éystem or the current MD system. In cher words, the disc
drive unit 1 is capable of writing audioc data to the
current MD system disé 90 in one of two formats: in the
format of the-current MD system, or in the format of the

next-generation MD1 system. The switch 50 serves to show

the user exﬁlicitly what dperation mode is set on the

idisc drive uniﬁ 1. While a meqhanical switch is shown, an

electrigél, 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, thé 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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output circuit. If the disc 90 is a current MD systemdisc and if audio

tracks are to be recorded to the disc 90, digital audio$€% q %gg
anal og. audi o signals) are input to the audio processing pi 2 The i nput
data are linear PCM digital audio data or anal og audio signals, which- are,
converted to linear PCM audio data through the A/ID converter. The |inear
PCM audi o data are then subjected to ATRAC conpression encodi ng before
being placed into the buffer nmenory. The buffered data are then read from
the nenory in a suitably timed manner (i.e., in data increnents equival ent
to ADIP clusters) and transferred to the nedia drive unit 2. The nedia

drive unit 2 subhegts §RgueoBBEessSAd dabashhYs bi- d apgEFM 50 14
April 2005 process beforgummltlng t he nndﬁ atedbdggggggﬁghgﬁgFSQOQO as

audi 0 tragl9udds M9 e$% 3% dx! ?m tnh rné@.%gg ggd%hts%@n%&,s‘in%ﬁ% garﬁlagd'zo

tracks are to be reproduced fr rv

d dul ATRAC- d d
Fans or SEFRe domodir S0 Sata e Lnd L BCerGRRBEEn g OEHEL 10 ( hr ough t he

transfers ta’toth i 0 pr

menory f.er IIer 3...The au I.0G nlt 10 ,subjects the
recei ved 3%?%1% %%Rg ﬁﬁ?§§§e5ﬁ a8 g08l dglgdia@ Pe PFﬁeéFPP audi o
dat a mhicgrgre fh put throu

udio prgbe551ng unit 10 also includes an ATRAC
compression encoder/decoder and a compressed data buffer
memory . ‘Furthermore, the audio processing unit 10
includes in its-output section a digital audio data -
Qutput part, a D/A converter, and an analog_audio signal
output part made of a line output circuit and a headphone
output circuit.
If the disc 90 is a current MD system disc and if
“audio ﬁracks are to be recorded'to_the disc 990, diéital
audioc data (or analog.audiq signals) are input to the |
audioc processing unit 10. The input data are linear PCM
digital audio detagor analog audio‘signalsflrhich are~'
-converted to llnear PCM audlo data through the A/D
converter. The llnear 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
td the media drive unit 2. ihe.media drive unit 2

eubjects the compressed data thus transferred to an EFM
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the digital audio data output part. Alternativefy, the received data are

converted by the D/A converter to analog audio signaJs,‘%ﬂiqgvgge out put
through the Iine output or headphone output part. The di LeAam unit 1 may
be connected to the personal conputer 100 in a manner other than through
the USB arrangenent. |llustratively, an external interface such as |EEE
(I'nstitute of Electrical and El ectronics Engineers) 1394 may be utilized
for the connection. Read and wite data are managed using the FAT system
How conversion is effected between recording blocks and FAT sectors is

di scussed in detail in Applicants' Japanese Patent Application No.

20012893000 ddd Pt 4419, PP PRl I S 0L Lia e re 114

April 2005" contents of which belng incorporate erein referénce.

Updating'aaFA Qs AS; described above, involves first accessing
recordi ng bl oc ) containing the FAT sector in question and then

readi ng the recording,hl qck ta from.the di . The retrieved _data are
witten to the C?ES ae %ﬁ??e?an%ﬁo?yc&rﬁﬁagtﬁg ﬁXﬁtéﬂc?b?Co?n@haF
ein. Wth i éﬁ sectqr, updated, the

recordi ng bl ogk i dated the h it
recor d: ng giugié‘l? :tS§ ; it £ é’c%’et 5epl’fé’dﬁ‘|cl§61$$ Bnttie ddEGs08r Bbefer nenory

4. The reC%g %gl%x%%%au;itn%tdgggghﬁgkégdt%g gg%rg%ﬁ%ed data back
.fo ATRAC-compressed data and transfers the demodulated
daté to the audio processing unit 10 through the memory
transfer controller 3. .Theraudio procéssing unit 10
'subjects the received data to ATRAC compression decoding |
to acquire linear PCM audio data thch are output throﬁgh'_
the digital audio data output,paft. Alternativély, the
réceived data are converted by the D/A_converter to
gnalog audio signals, ﬁhich are output through the line
output or headéhone output part.

The disc drive unit 1 may be connected toighe

. personal computer 100 in a manner other than thrbugh thé
USB arrangement. Illustratively, an éxtgrnal interface
such as IEEE (Institute of Eiectrical and Eléctronics
Engineers) 1394 may be utilized for the conﬁection.

Read and write data are managed using the FAT
system. .How conversion is effected between recordiﬁg
blocks and FAT sectors is discussed in detail in

" Applicants’ Japanese Patent Application No. 20b1-289380,

ﬁiled in the Japanese Patent Office in 2001, the entire
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generation MDL or MD2 disc. This neans"that if a given recording block has
yet to be used upon FAT sector update, an attenpt to re?g thF rgcording
liderH29e

bl ock data will result in a data reproduction error beca &pfi signal is
obtained. Wth no data retrieved fromthe disc, the. FAT sector cannot. be
updat ed. Reading a FAT sector also involves first accessing the recording
bl ock containing the FAT sector in question and then reading the recording
bl ock data fromthe disc. The retrieved data are witten to the cluster
buffer nmenory 4 so as to extract the target FAT sector data fromthe
recordi ng bl ock. Since the recordable area is not initialized, if the
recor di nGBIEERES @ iqudsiGho Ay JECorPeTsd agk e raife hat tiafsiremseext ract t he
data will also 52 14 April 2005 . fail or. will result in erroneous data ,
reproduction wi Yhdabirg si A%l septarneds dhsckabedr ebdivecuiswdlubave is
circunvented by determ ning whether the accessed recordi ng bl ock has ever
been usedirstt hecpasting frecdoediagobdioryr HRBIK domtjaidded; tieuFad, the
‘recording block data are not- read. Mrre specifically, a signal recording
bi-t map (.SRBErori incr@atedono anddithahe rehdtiher teacheebrdieg @gecti ng bl ocks
represented by a recording bl ock nunber have ever been used, as shown in
“Fig. 20. dkaat igon ghal dieeqr diRg retrieved data are written to the
cluster buffer memory 4 and the FAT sector of that
recording block is ﬁpdated therein. With its FAT sector
updated, the recording block is written back to the disc
from the cluster buffer memory 4.
The recordable areé is not initialized on the néxt—
generation MD1 or MD2 disc. This means’ that if a given
recording block has yet to be used upoﬁ 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 gquestion
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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bitmap, a bit 110" is set for each recording block that has never had data:
witten thereto; and a bit "1" is set -for the recording ‘PI ockz bgat has
data witten thereto at |east once. Fig. 21 is a f I owchXf £PE0 eps
performed when a personal. conputer connected to a disc drive unit
conpatible with the next-generation MD1 and MD2 discs reads data in
increments of FAT sectors fromthe disc |oaded in the disc drive unit: In
step S1 of Fig. 21, the conputer issues a conmand to read data froma FAT
sector, and the nunber of - the recording bl ock containing the FAT sector in
guestion is obtained. The sector nunber in this case is an absolute sector

nunber, w td,snu r.+0 1 tii ri hegi nni_ng of the
R Theid ! PR el S s e S R The FaT

user area on t

sector has rR)e% c#gi%'latalg%%%n 1y alternate sector. If in step S2 the FAT

sector is not Ju ave €en replaced by an alternate sector, this

nmeans the target géT ge[cttor i,S_included in the recordi ng bl.ock .whose
‘nunber was obt ai n&8i AASFBPSSHISFHSPRYL 2RRYE 18t EprCEVERtedBYed i n whi ch

the bit (0 or 1) .carresponding to the recording bl ock_nunber is acquired
st WS o

fromthe si t ~accessed recordipg block has ever
been used in the past. If the recording block is judgéd
unused, the-reéording block data are not read.

More specifically, a signal recording bitmap (SRB)
is created to indicate whether each of the recording
blocks represented by a recording block number have éver
been used, as shown in Fig. 20. In the signal recording .
bitmap, é bit "0" is set for each\rechding block that -
has nevef had data written'thereto; and a bit "1" is set
for the recording bloék that ﬁas data written thereto‘at
least once.

Fig. 21 is_a flowéhart of steps pe:formed when a
personal.computef comected to a disc drive unit
cémﬁatible'with the next-generation MD1 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 obtaiﬁed. The sector nuﬁber in thié case is an

absolute sector number, with number 0 representing the
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If in step S2 the FAT sector in question.is judged to have been repl aced

by an alternate sector, an actual read/wite operation Ls tBZBe carried
out on the alternate sector. In that case, step $4 is r eehed 2005 whi ch
the. recording bl ock nunber representing the actual alternate sector is
obtained froma DDT alternate table. Step S4 is followed by step S3 in
which the bit (0 or 1) corresponding to the nunber of the recording bl ock
“containing the alternate sector is acquired fromthe. signal recording

bi t map. The signal recording map is structured as shown in "Fig. 20. If no
data have yet to be witten to a given recording block, the bit

corr espoeigigrtimgt kett thleoaisears arida ust rdie sy " 0th ftegaga, have been
witten to a 54 14 April 2005 recording block at |east once, the ~

corr esportiert: Rist nadle tihaleebhd@ithes itheustimatdevely hit bedtep S3 is
followed by step S5 in which the signal recording bitmap is referenced to

see whet hepikbedr 860Ls Bd tRirpekel Re@@sti on has had data witten thereto
in the past. If in step S5 the bit is judged to be "1" corresponding to

R S T R i B U,
step S6 bEénrﬁéﬁﬁsgedlBysﬁﬁpa§§erhgﬁerE%g%gkvgtﬂhgcﬁegﬁgatﬁée read
| | target FAT sector is included in. the recording block

whose number was obtained in step 81. In that case, step

83 is reached in Which‘the.bit (0 or 1) corresponding to

~the recording block number is acquired fromrthe signal
reéording bitmap.
| If in step 82 the FAT sector in-question is judgéd
to have been replaced by an alternate sector, an actual
féad/write operatidn is to be carried out on the
alternate séctor. in thét case, step 54 is reached in
which'the recording block number répresenting the actual
élternaté'seEtor is obtained from a-DDf,alterﬁate table.

. Step S4 is followed by step 83 in which the bit (0 or 1)
corresponding to the number of-the recofding 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 thét block is

illustratively "0"; if data have been written to a
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fromthe disc and witten to the cluster buffer nenory 4. 1In step S7, the

data corresponding to the target FAT sector are extracted fr | nside the
cluster buffer nmenmory 4 and output as read data. If in é?%%"@gbé e-bit is
judged to be "0" corresponding to the recording bl ock-nunber in question
in the-signal recording bitmap (i.e., the recording block has had no data
witten thereto so far), then step S8 is reached. In step S8, the. entire
cluster buffer nmenmory 4 is filled with zeros. Step S8 is followed by step

- S7 in which the data corresponding to the target FAT sector are extracted
frominside the cluster buffer nenory 4 and output as read data. Fig. 22

i a 1 owochaihyof 51 SASAAE ool e Bl LAV 20051 he pergonal

conput er connected™to the disc drive uni't conpati
next - gener ati.@n i, . ites data.in Loctenen of ,FAT sectors
SR NRRene e ags sy 53 7L ek MECLETRRLT 0L, o

to the disc loaded 1nth isc drive
conputer i S .CO n wi.te data to .a FAT . ,sector, and the nunber of
giggbﬁgc%ncgnlggh%%§ fRemg Tr§88F€ﬁnﬁh£&G@§H % is obtained. The

t he recording
sector nunber. in thi.s case is an, absol ute sector nunber, w th nunber

|
0 represenFFﬁSrﬁﬁgegeﬁpnﬁﬁﬁgwggtggﬁ EgﬁrrﬁFgﬁdéﬁgtﬁéoﬁkséF AHestépns512, a

has had data written thereto in the past.

. If in step S5 the bit is judged toc be "1
cofresponding to the recording block number in questioﬁ
in;the signal recording.bitmapq(i.e;, the recording block
has had data written thereto iﬁ the past), then steé S6
is reached. In step S6, the recordiﬁg block data.are reéd
ffom the disc and written to the'clus;er bﬁffer memory 4.
In stép Sf, the data corresponding to.the.target FAT
sector are_extracte& from inside the cluster buffer

_ memory 4 and output as read data.

-'If in stép SS'thé bit is judged to be ®on

' corresponding to the réd@fding 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. In step S8, the entire cluster buffer memory 4
is filled with zeros. Step S8 is followed by step 87 in
which the data coriesponding 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

55




check is made to see whether the FAT sector has been replaced by an
alternate sector. If in step S12 the FAT sector in questjon is not judged
to have been replaced by an alternate sector, that neans“ﬁﬁ@“?ﬁpﬁet FAT

.sector is included in the recording block whose nunber was obtained in

step S11. In this case, step S13 is reached in which the bit (0 or 1)
corresponding to the recording block nunber is acquired fromthe signal
recordiing bitmap. If in step S12 the FAT sector is judged to have been
repl aced 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
whi ch t heneepardibRg1bLegkuRdibebnheREeseRbi REet B s2Chyak e58ntg April 2005
alternate se%tor S obta?ﬁéd fromthe DDT altgrnaFe tablg. né?ep S14 is

f ol | owed R¥rsteBIela: bR WaLC be, R . cqQr.e ndi. to the nunber °
of the.rgcogging §|OéE conta?ﬁ%nggth%rgP%géng%é gégtggaigaggauired fromthe
signal recordin Lt eRp. rgnal r rding nmap,is structured as shown in
Fig. ZO,Q%EE%% ggpg'ggv%n§g§m§ggge55W|%@e%ngOESgFeeﬁﬁergégfding bl ock, the

|lustratively "0"; if data have been -

“bit [l t hat. _bl,ock i o]
w}itfgar?égggg;ggo%ﬁ?nggﬁFogggg?lﬁgéét once, the corresponding bit for

- In step S11 of Fig. 22, the computer issues a
command_to write data to a FAT sector, and the numbér of
the recording block containing the FAT sector in question
is obtained. The sector number in this case is also an
absolute sector number, with number 0 representing the
beginning of the user area on the disc. in step_SlZ, a

- check is made to see whether the FAT sector has been
~replaced by-an alternéte‘sector.

_If‘in step S12 the FAT sector 'in question is not
judged to have been replaced by an alternate sector, that
means the tafgét FAT sector is included in the recording
block whose number was obtained in step S11. In this case,
_stép S13 is reached in which the bit (0 or 1)
cdrresponding to the recording block number is acquired
from the signal recording bitmap.

'If(in stép S12 the FAT sector is judged to havé
‘been repiaced by an_alternaﬁe sector, an actﬁal
read/write operation is to be carried out on the
.alternaté sector. In that case, step S14 is reached in

which the recording block number representing the actual
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that block is illustratively "I." Step S13 is followed by step S15 in

whi ch the signal recording bitmap is referenced to see whether the
recording block in question has had data witten thereto‘?ﬁpTﬁgoﬁast If in
step S15 the bit is judged to be "1" corresponding to the recording bl ock
nunber in question in the signal recording bitmap (i.e., the recording

bl ock has had data witten thereto in the past), then step S16 1is -
-reached. in step SIG . the recording block data are. read fromthe disc
and witten to the cluster buffer nenory 4. |In step 517, the data
corresponding to the target FAT sector in the recording block are replaced

With wite glaldridisd dedt®r Cl 4S8 a Db d €8 BRTRRY ﬁDT‘ b1kBraLeR g%@ltehe bi t

is judged to be 110" 57 14 April 2005 corresponding to the recording bl ock
nunber in iy 4 dde siy qipﬂﬁ (18 recordlng
bl ock has no déia witten tﬁ%ret ggﬁgé Q%h 2 bl%lgo r-eached.

ot i R A et
R T R R s R G S
' . signal recording bitmap. ' |
The signal recording ﬁap 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 bloék_is‘
illuétratively "0"; if data have been written to a
recording block at least-oncé, the corresponding bit for
that block is illﬂstrativelyl“l.” Step 513 is followed by
step S15 in which the signal'récordiné bitmap is |
réferenced to see whether the reco?ding block in qﬁeétion
has had data written ﬁhéreto 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 816
is reached. In step 816, . the recording block data are .
‘read from the disc and written to the cluster-buffer
memory 4. In step 517, the data corresponding to the
target FAT sector in the recording block are replaced
with write data inside the cluster buffer memory 4.

If in step 815 the bit is judged to be "0
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sector in the recording block of interest are replaced with the wite data
in step 517, step S19 is reached. step 519, the recording, bl ock data are
witten to the disc. As described, when data are wmittehgﬁBm&poﬁead froma
FAT sector, a check is nmade to see if the recording block containing that
FAT sector has ever been used. If the recording block is judged unused.,
data are not read fromthe recording block, and the entire cluster buffer
menory 4 is filled with zeros. This allows the unused recording block to be
handl ed 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

an R s g P AL b A S e 1 SR oy %%i&fﬂ?%ﬁe%&q%%”eﬁﬁ& e

data are itten.to qr read fro the t rget F sector wher e _
the per sl\g{;\a Coipliter 550 ARG t H‘e Si'sd Pir%’g)l ble with’
t he next - ion 1 and NCB di scs. such cases the FAT sector is
-desi gnat §‘a?% (?na‘lrlt(’,:&’?pﬁth&rel;ﬁ rcn‘ﬁ’ &R rdbs here S8t St 8nidfber, with
nunber 0 esentlng t he begi nning of the_user area. By contrast, if the
di sc dr|€§aﬁﬁﬁp-aléﬂesF§Pu§éa t bhgr FRE1BE Flugtenabufferoremenyn the t ar get

FAT sector on_the disc, the _
is filled with zeros. Step 518 is followed by step 817 in

which the data corresponding to the targef FAT sector in
the recbrding block are replaced with the write data.
inside the cluster buffer memory 4.
After the data copresponding to the target FAT
- sector in the recording block-of interest are repladed
with the write data in step S$17, step S19 is reached. In
- step 519, ﬁhe recording block data afe written to the |
disc.
As deédribed,-wﬁen_data aré writtén to or read from
a FAT sector, a check is made to see if the racerding
biock containing that FAT sector has ever been used. If
the recording block is judged unused, data are net-read
from the reeofding 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 theltarget FAT sector has

never been used and an RF signal is not acquired.
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FAT sector is identified using a file directory entry and a FAT chain, as
shown in Figs. 23 and 24. Fig. 23 is a flowhart of steps in which the disc
drive unit alone reads data froma FAT sector of a next- @éﬂ@ Pon MDL 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 522 the
absol ute cluster nunmber of the first FAT cluster is acquired fromthe file
directory entry. In step 523, a FAT table chainis followed from the

~ starting absolute cluster nunber thus acquired, until the absolute cluster
nunber of the target FAT cluster is obtained In step 524, the absolute

Cluster munber of o K" BYGSC LAY ST GAPAS W ekl g'ef‘“%‘t‘t?% B°% aor 1

cl uster nunber e absolu

2005 sector, th et F ector, thus |red ep S25 is

reached in which (f"?att:héar g-'arrga rAc')rr?t oli:A'I]‘n s‘:“ecﬁ or c!:ﬁ"t?r dat a
ne as that spomn in 24 is a

di 21. F . :
;Fgmizﬂgrltorg’f%ezsts 3 cr?“{ﬂlﬁ ceﬁ:t]‘r?ec(?rglc? &’rdi\FéD d:rhet %&IS(?néi%Ir &i%ata to a FAT

‘sector of a next- neration MD1 or MD2 disc. |n step S31 of Fig. 24, the
relative clCQEP&EY rti’af?oé’rlt - byen kT ISRGTRET T MDY ARy MDRe difcget FAT

sector 1s such cases, the FAT sector is designated by the personal
computer using an absolute sector number, with numbéf 0
representing the beginning of the user area. By contrast,
if the disc drive unit alone is ﬁsedlto write or read -
data to or from the target FAT sector on the disc, the
FAT sector is identified using a file directory entfy and
-e FAT chain, as shown in Figs. 23 and 24.

'FiQ; 23 is a flowchart of steps in which the disc
drive unit alone reads data from a FAT sector of a next-.
Qéneration MD1 Qr MD2 disc. |

In ste? 821 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 acéuired from the-file directory'
ent;y. Iﬁ step S23, a FAT table chain is'foilowed from
the starting absolute cluster number thus acquired, until
the absolute cluster number of the target FAT cluster is
obtained. Ih step S24, the absolute sector number of the
target FAT sector is acquired from the‘absolute cluster

gumber qf the target FAT cluster. With the absolute
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“been used in the past. Based on the FA

. the 64- kil obyte recordi

obtained. In step S32, the absolute cluster nunmber of the first FAT
cluster is acquired fronlthe file directory entry. In step S33, the FAT

‘table chain.is followed from the starting absolute cl v T2l8er thus

acquired, until the absolute cluster nunber of the target FAT cluster is
obtained. In step S34, the absolute sector nunber of the target ¥AT sector
is obtained fromthe absolute cluster nunber of the target FAT cluster.
Wth the absolute sector nunber of the target FAT sector thus acquired,

‘step S35 is reached in which data are witten to the FAT sector. The
.sector data witing process is the sane as that shown in Fig. 22. In the

precedlngeexaﬂphamberhefstgaatatgéerdAmgsebtb&aﬁh&aowaqumrgﬁg 20 is used
to determ ne whether the recording block containing the target FAT sector

“has evers6@pld28pikl rdQ0hebeen WEEEhDAEBACardNCeRAT firgmi LhSHRA@t i Vel y

managed in increnments of 32-kilobyte FAT clusters. Using the FAT

i nf or mat epr fRKestid RASEID! Ladp ﬁ@ﬁﬁwé‘@ésé% G&Plénsarﬁé”aéectbr has

nf ormat 1 on, I's possible to

create atﬁégngﬁo&ﬁcgﬁdtg g tmap show ng |IIustrat|ver whet her each of
g ocks has al ready been used at | east once.

Fig. 251is a flﬂ\%hazr‘g Y ftﬁ%%uéﬂrtg%r}ersaél Y & which the disc

‘drive unit alone writes data to a FAT sector df a.néxt-
_ generatlon MD1 or MD2 dlsc |
In step S31 of Fig. 24, the relative cluster number
" of the FAT cluster contalnlné the target FAT sector is
obﬁained. In step S32, the absolute cluster number of the
first FAT cluster is acQuired from the file directory ';
entry. In étép S$33, the FAT table chaiﬁ is foliowed from.
the starting absolute cluster number thus acquired, uﬁtil
the absolute c1usterrpumber of the £arge£ FAT cluster is
obtained. In step S34, the absolute sector number of the
térget FAT sector is obtained from:the absolute cluster
_numbér of the target FAT cluster. With the absolute |
:sector.number of the target FAT sectbf thus acquired,
step 835 ié reached in.which data are writtgn.to-the FAT
sector. The éector data writing process is the same as
thaﬁ shbwn in Fig. 22.
In the preceding examples, the signal recordiné
'bitmap shown in Fig. 20 is used to determine whether the

recording block containing the target FAT sector has ever
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signal recording bitmap using FAT information. In step S41 O Fig. 15,
wWith the disc | oaded, the values representative of the recording blocks in
the signal recording bitmap are all reset to zero. In s¥epPrsdoldthe FAT
information i's read. In step S43, the first FAT entry is accessed. From
the first VAT entry to the last, checks are nmade to see whether each of
the FAT clusters involved has ever been used so far. That bit in the
signal recording bitmap, which corresponds to any unused FAT cluster, is
left-intact at 1101t; those bits in the signal recording bitmap, which
correspond to used FAT clusters, are each set to 111.11 , That is, wth

he fi d i 3, 4 i hed.in which |
Chock |3 meds 0 oke SETOIT Apr T Sabstrr tRsteet beFy ERiaea O 'y is the
| FAT N 4.t he ¢ tl h d. ent [ t ]
Lo be t ho PREEnERF LR g2 ideokis AT ERukattrn Gri s Tl Chetic s

‘made to see et her. the currently checked FAT ntry is a used FAT cluster.
1f in step*BA5™%H leﬁrF@%FﬁylEhBéﬁéagéﬁTtEnéP?c sWhpHhg§Ed2rs BEVER unused

FAT cluster, step S46_ is reached _in whjich the next FAT entry is reached.
‘From step &A%, SSCEATr BRSi berBt UFRddiRotReeBasly. Based on thé FAT

information, it is poSsible to create a signal recording
" bitmap showing iilustratively whether each of the 64-
kiiobyte recording blocks has already been used at least
once,
Fig. 25 is a flowchart of steps for generating a
'signal recording bitmap using FAT information. 1In step
841 of Fig. 15, with the disc loaded, the values
representétive of the recording blocks in the signal
reéording_bitmap are all reset to zero. In step 542, the
FAT information is read. In:step S43; the first FAT entry
is accessed.
From the first FAT entrf.to the last, checks are .
. made to see whether each of the FAT clusters involved has
ever been used so far. That bit in the éignal recording
bitmap, which corresponds to any unused FAT cluster, is
left intact at 50"; those bits in the signal recording
bitmap, which correspond to used FAT clusters, are each
set to "1.”"
- That is, with the first FAT entfy accessed in step

S43, step S44 is reached in which a check is made to see
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If in step S45 the currently checked, FAT entry is judged to be a used FAT
cluster, step S47 is reached in which the nunber of the recording bl ock
containing the FAT cluster in question is obtained. In Eﬁ%ﬂ“§@§§ 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 perform ng steps S44

t hrough S49 generates a signal recording bitmap in which the bits
correspondi ng to unused FAT clusters are |left unchanged at 110" while the
bits corresponding to used FAT clusters are each set to "1." If in step

S44 the rrently checked FAT.entry.is .judged.to. b e |last F entry,

t hen ste%%sg G S%Fgggﬁég'g efkeﬁpF¥Fr¥b6§ %%aw&ﬁfﬁ ?ﬁghEPﬁﬁXr retor di ng
bitmap i s_deened conmplete. . As described,, using the FAT  information nmakes
it possibife® 8pbﬁ§§tgth§u§F§H§&Yr5@8F§FﬂgeBFF%hﬁ? BefeAdFdEd 6R the
operating system however, the FAT clusters judged used based on the FAT
i nf or mat P&n“R&y 1AL SAdneRyI¥moSESPWOER &§t§eé€gﬁéblylﬁw$¥%ﬁw§%%ereto in

the past. Under such an operating system sone FAT clusters may be judged
al ready @sEBeBHt ienmpdet tPhegearbetRasedheTrurasptéyceherked FATavoi ded by

writing the signal :
entry is a used FAT cluster.

If in step S45 the currently checked FAT entry is
judged to be an unused ?AT cluster, step 546 is reached
in which the next FAT entry is reached. From step S$46,
coptrol is returned to step S44.

If in step 845 the currently checked FAT entry is
judged to be a used FAT cluster, step S47 is reached in-
which the_nﬁmber-of,the recording block coﬁtaining the
FAT Clustef in question is obtained. Iﬁ step 548, the bit
‘corresponding. to the recording block is set to "1i* in the
signal recoréing bitmap. In step S49, the next FAT entry
is reached. From step 549, control is retﬁrned to step
S44. |

 Repeatédly performing steps S44 through S49
generates a signal recording bitmap in which the bits
Correspdnding_to"unused FAT cluéters are left unchanged
- at "0" while the bits corrésponding to used FAT clusters
are each set to "1.”
| If in steﬁ S44 the currently checked FAT entry is

judged to be the last FAT entry, then-step-SSOris'reached
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recording bitmap to the disc. As illustrated in Figs. 2 and 4, the

next - generation MD1L and MD2 di scs have a reserve track each between the
DDT track and the FAT track. The reserve track may be u¥edPi8%2tain a
signal recording bitmap that acconmobdates signal recerding bitmap
information shown in Fig. 20. If the location of the track to which to
record the signal recording bitmap is determ ned in advance' by the
system the bitmap can be accessed directly based on its predeterm ned
| ocation. The DDT track and FAT track may also be accessed directly if

their locations are '. determ ned beforehand by the system bviously, the
y. be recorded in the

mnagenent & AL FBE GHSTHY RERC puRe ArOREMEE desned GRRPYFtsr oa
cont ai ni ng ADIPfggéeg 63 14 April 2005 control information on the
next - generation MB AFSEFiPsfle UGLRE FRENFRReIDEATTREBERN ARk rack are

read when the disc is loaded, and are placed into a buffer menory. The
“data thus POSFi&EdLer 6¥6848 LBet FdIpadi Fererdiagebatimag- dPepsnding sector
information and FAT information. These itens of information in the buffer
menory ar eClp8Aee@PeRRLLETt F¥sHPrBe howb¥eng tbedFAWhedusherdi judgedej ect ed,
the updated alternate sector information and FAT information are witten
back to thesppTbapadkorntheAFAT information may not signify those
with data actually writﬁen thereto in the past. Under
such an opgrating system, some FAT clusters may be judged
already used but in fact thef are unused.
The above conflict is avoided by writing the signal
recording bitmap to the disc. As %llustrated in Figsp 2
and 4, the next-generation MD1 énd MD2 discs have a’
reserve tfack each between the DDT track and the FAT
track. The reserve track may be used to retain a sigﬁal
recording bitmap that accommodates signal recording
‘bitmap information shown in Fig. 20.
If the location oﬁ.the track to which to record the
signal recording bitmap is determined in advance by ﬁhe
system, the bitmap can be accessed directly bﬁséd on its
rpredetermined location. The-DDT‘track and FAT track may
also be accessed directly if their locations are-x.
determined beforehand by the system. Obviously, fhe
locations of these special-tfacks may alternatively be

. recorded in the management a;éa (U-TOC on the next-

generation MD1 disc; control area containing ADIP-based
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track. Witing or reading the signal recording bitmap to or fron1its

- recording track is done basically the sane way as witin g readlng t he
data to or fromthe DDT track and FAT track. \Wen the df @pﬂéxléaded t he
signal recording bitmap information is read fromits recording track and
pl aced into the nenory. Every tine data are witten anew to a recording

bl ock, the corresponding signal recording bitmap entry is updated in the
menory. Wien the disc is ejected, the updated signal recording bitmap is
read from .the nenory and. witten to the signal recording bitmap track
on the disc. Fig. 26 is a flowhart of steps for reading infornation from

t he S|gn@

rdi %gﬁﬁ t StEB .0 the di sc

| oaded, Ft(rilrz?gt ?’5%9:512[{ 4*@% 5%6%: ea(?%%ﬁ:olﬁ R e séﬁé:l) ?dl ng

bi t map tr ¢f.lhe G HLshen he |nfornat|o read fron1the si gnal -
‘ recordlng%%ltnap 5%? T TR ngﬁ%?ﬂétﬁﬁﬁ%ﬁﬁi i a signal
recordin bltnap | 27 a fl rt, of steps for writing the signal
'recording ﬁltﬁﬁplﬁﬁg%dt aFﬁga§igﬁ§ gc&P&Ph& %HFFﬁEbHFWEEW'on Theie disc. In
t he nennry the signal A recording bitmap is updated every tinme data are
written ﬁ@mppgsaﬁ§tgé@3p@|ﬁgebpggg as the basis for generating

alternate sector information and FAT information. These
items of information in the buffer memory are updated

while the disc is being used. When the disc is ejected,

the updated alternate sector information and FAT

.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 PFAT track.

When the disc is loaded, the signal recording
'bitmap information is‘réad from its recording track and
. placed into the memory. Every time data are written anew
to a recording block, the correéponding signal recordingr
~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 signai recording bitmap
track on the disc.
Figl 26 is a flowchart of steps for reading
information from the-sighal_regording biﬁmap track. In

"'step 861 of Fig. 26, with the disc loaded, information is
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In step S71 of Fig. 27, when the-disc is ejected, the updated signal
recording bitmap is read fromthe nenory. In step S72, the updated signal
recording bitmap thus retrieved is witten to the signdeAF@é@P@ing bi t map
track on the disc. Inits 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
recordi ng bl ocks subjected to data wite operations, are each updated to
"1L." This information in the signal recording bitmap is witten back to
the signal recording bitmap track on the disc. Next time the disc is

| oaded for . Ahe informatign_is read tromthe signal_recording bitmp
track and f%%%%g&qqﬂﬁyﬁaﬁﬁ%ﬂ? e T %FWEthﬁfgthn§§ﬁr§?S?hese st eps
65 14 April__2005 ke it _possible-tqQ generate the signal recording bitmp
wi t hout re&@hﬁ§§ppgsﬁhetﬁﬁT¥ SPﬁﬁﬁpgn?eBQséFPBb&hGeﬁéﬂmﬂﬂth reference to
Fig. 17 is a typical structure_ of the nmedia drive unit 2 capabl e of
‘writing andSCOEAIRG QACHAo LEAGR ESntBdtRerhECdsbe memeky 2add the audio
~tracks of the disc. As illustrated in Fig. 17, the media drive unit 2 has a
‘turntabl e tHEReRR}N&EcEREGREE EREEEIRPEdDisMapdi scs: a current MD system

.disc, a next-generation M.
’ Fig. 27 is a flowchart of steps for writing the

"signal recording bitmap back to the signal recording
bitmap track on the'disc. In the memory, the signal
recording_bitmap is updated every time data are written
;77 anew to any récording block.
In step S71 of Fig. 27, when the disc is ejected,
‘the updateéd signél recording bitmap is read from the
memory . in étepis72, the updated signal recording bitmap
thus retrieved is written to the signal recording bitmép-
track on the disc.
In its initial.state, the informatiqn held.in the
| signal recording bitmap track is all zeros. Upon each use
,6f the disc, those bits in the signal recording biﬁmap,
'whi¢h 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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di sc, and a next-generation MD2 disc. The disc 90 placed on the turntable
is rotated by a spindle notor 29 on a CLV basis. For a wite_ ar read
operation on the disc 90, an. optical head 19 emts a | rilg83% ont o t he
disc surface.” For .the wite operation, the optical head 19 outputs a

| aser beam at a | evel high enough to heat the recording track up to the
Curie tenperature; for the read operation, the optical head 19 outputs
a.laser beamat a relative |ow level sufficient to detect data fromthe
reflected |ight based on the nmagnetic Kerr effect. In order to inplenent
these capabilities, the optical head 19 incorporates a |aser diode as

| aser ouppukt iRIpERAASIe 86 GRhkcateSyBkedipRde Y oLarfzati on beam
splitter and anpobjecthe Pgns, ang a detegﬁbr agfg%ggﬁgn%§¥%%ﬁ66 14 April

2005 det gethRaet Becpalkect8dehbobhr Rk SAQWA,,The objective lens in the
5 15 I's he y By a 8u

optical hea ilTustrative al axis mechanismin both

radially and p j ' isplaceable relatigon w t he disc surface.
A magnetic heagﬁ'ﬁ%@géﬁgp%zﬁg%?%%g"dlsﬁl YT ear? yﬁl%-ppjgjgijt% %elation to the

opLIcal bogSdD BELasp. Lo Bhe 900, TN TRATEILE head AR avplics o the
not Shom@fi%?ﬁéeagéerga 538 ggﬁgrtgngng ELS& both the data tracks
and the audio tracks of the disc.
| 'As illustrated in Fig. 17, the media dfive unit 2
has a tﬁrntable that may accommodate tﬁree kinds of |
digcs: a cur#ent MD syétem disc, a hext—generation MD1
-disc, and a next-generation MD2 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
surféce. |
For the write operatioh, the optical head 19 .
outputs a laser beam at a level-high enough to heat thé'.
recording track up to the Curie-temperaturé; fo: the read
operation, the optical head 19 outputs a. laser beam at a
relat;ve lbw level suﬁficient to detect data from the
reflected light based on the magnetic Kerxr effeét. " In
order to implemenﬁ these capabilities, the optical heéd
19.ipcorporates'a laser diode aé 1aser‘QUtputting means,
an optical system made up of alpolarization beam splitter

and an objective lens, and a detector arrangement for
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mechani sm for noving the optical head 19 in its entirety and the magnetic
head 18 in'the radial direction of the: disc. The optical head 19 and
magneti c head 18 execute a pulse-driven magnetic field H%ﬁﬂﬂ&Ppﬁn.prOCess
to form infinitesiml markings on the next-generation MD2 disc. On the
current MD systemdisc or next-generation MDL disc, the optical head 19 and
~magnetic head 18 carry out a DC em ssion magnetic field nodulation
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 nade up of the optical

head 19 and etic head ,_and, the disc rotation drive  section forned
by the spi rﬁﬁr%eqﬂﬁrﬁ JZLQE ]%3%8‘11% i11BY05 Tofe DHOWhr edhri RBIS6ELHPsCcs 90
may be | oaded: the %ﬁé;ent Nq.s stem di sc, the next-generation MDL disc, or
the next-g o FNDPREGE!L el S dio el viddiustE rgtdyelvhdydiasc t ype.
The spindle mytor 29 is _capable of rotattn%_each | oaded disc 90 at a speed
“conpat i bl e W&h ax%ife nechanigi it haids tashia iyatand perpendiisuledlyl aced on
the turntable is rotated at a linear velocity corresponding to one of the
t hr ee usabldd silaceppies rgderd.onT g the ddvedidig prsoudssieng secti on i ncl udes

t wo
A magnetic head 18 is positioned in symmetrically

opposite relation to the optical head 19 across the disc
'90. The magnetic head 18\applies to the disc 90 a
" magnetic field so modulated aé to represent write data.
Although not shown, there are a sled motor and a sled
-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 iB execﬁte a
pUIée—driven magnetic field modulation process to form
infini;esimal markiﬁgs on the next-generation MD2 disc.
| On theAcurreht MD system disc-or néit;generation MD1 disc;
the optical head 19 and magnetic head‘la carry out a DC
emission magneﬁic field modulation-procéss.
The media drive unit 2 also includes a recofding
processing section, a reproduction processing éection,
- and a servo section ih addition to the |
recording/reproducing head section made'up of the optical
head 19 and magnetic head_laﬂ and the disc rotation drive

section formed by the spindle motor 29.
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portions: one adopting ACIRC for error correction and for data

nodul ation.in order to wite error-corrected EFM nodul ated data to audlo
tracks on the current MD system disc, and the other porP?6W1@Pp§|Z|ng Bl S
and LDC in conbination for error correction and the 1-7 pp , nodulation
for data nodulation so as to wite error- corrected nodul ated data to the
next -generation MDL or NMD2 systemdisc. _The reproduction processing
section includes two portions: one adopting EFM for data denodul ati on and
ACI RC for error correction in reproducing data fromthe current MD system
disc, and the other portion utilizing the 1-7 denodul ati on based on data

detection usingopbeorpahtial ki #880HBEa$5B8MB0andy ik e Biy SCOQiigg met hod
for data reproduction fromthe next-generation 1 or April 2005

system diseyeFReMECRIANUG! HIBDM RRESHLAE - gﬁg&g@mﬂr 3 qishc! ygles a

{
portion for ng ADI P si gnal resses ‘use thé current MD

syst em ogphy a ny Sy. and ortlon for codi ng the
~ADI P S|g%ap n%optggé%rg% ghngP gg%%ratﬁ%n 1%?£ﬁ¥ Yagers e%%gglon from
~the opt! eak Bead 908" OrALsphafe o 59%6%5%55;%“ g¢ 11 aoht beam

representa
' rotating each loaded disc 90 at a speed compatible with

the disc type in-éuestion. That is, the disc 90'pléced on
the turntable is rotated at a linear velocity
corresponding to one of the three usable disc types above.
- The recording processingrsection includes two

portions: one adopting ACIRC for error correction and ﬁFM
for data modulation in order to write error-corrected
modulated déta to audio tracks on the cﬁrrent 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—torthe next-generation MD1 or
MD2 systemrdisc."

The reproduction processing section includes two
portions: one adopting EFM for data'deﬁodulation and
ACIRC for error correction in reproducing data from the
_éurfent MD system disc, and the other portion utilizing
the 1-7 demodulation based on data detection using the
partial response scheme and Viterbi decoding méthod for

data reproduction from the next-generation MPl or MD2
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information detected fromthe disc. The detected information, i.e., a
photoel ectric current obtained by a photo detector detecting the reflected
laser beam is sent to an RF anplifier 21. The RF anpllfT%ﬁW'f Qﬁbjects t he
~detected information thus received to current-to-voltage conversion, :
anplification, and matrix conputation in order to extract reproduced
information including a reproduced RF signal, a tracking error signal TE,
a focus error signal FE, and groove i nf or mat i on (ADI P i nformation

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
anplifier éagnfggssed by an EFM denodul ation unit 24 and an ACI RC

. decoder 25.-“Nbré speC|T|caIIy, the EFM denodul ation unit 24 binarizes the

reproduced RF Slg%%ﬁIGQ 14 ri,l 2005 intgo an EFM signal train before
submitting it to FERSAG LR, PfﬂgeﬁéﬁﬁﬂuF§F§&°§1§H§F P¥ subjected to

error correction, and de- |nterleave proceSS|n by the ACI RC decoder 25. At
“this point IIEPRAET Ghpddat fara degad siged dased epr oduct i on
fromthe current MD system disc, a selector 26 is set to contact B. In
that setti r?ﬁldrets’@@ssé%% &Y Féien quame nth MDY etvistheimataad bATRAG mempr-essed

- generation MD1l system, and a . portion for decoding the
ADIP signal adopted by the next-generation MD2 systeﬁ.

Laser emission from the optical head 19 onto the
disc 90 p;oduces a reflected light beam répresentative of
information detected from tﬁe disc. The detected

: information,'i.e., a photoelectric current obtained.by_a

| photo deteétor detecting'the reflected laser beam,_isr
sent to én RF amplifier 21.

- The RF amplifier 21 subjects ﬁhérdetected

information thus received to current-to-voltage

' conversion, amplificaﬁion, and matrix coméutatién in
order to extract reproduced inforﬁation including a
reproduéed RF signal; a tracking error signal fE, a focus
error signal FE, and groove information (ADIP informaﬁion
recorded as track wobbles on the disc 90);

When data are reproduced from the current MD system
disc, the rebroduced RF signal’obtained by the RF
amplifier 21 is processed by an EFM,demodﬁiation unit 24

.and an ACIRC decoder 25. More speéifically, the EFM

demodulation unit 24 binarizes the reproduced RF signal
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data to be output as the reproduced data fromthe disc 90. When data are
reproduced fromthe next-generation NMDL or MD2 disc, the re roguced RF
signal obtained by the RF anplifier 21 is fed to an RLL{AARYIBE0S

denodul ation unit 22 and an RS-LDC decoder 23. More specifically, given
the reproduced RF signal, the RLL(1-7)PP denodul ation unit 22 perforns
data detection through PR(1, 2, 1)M. or PR(1, - 1)M. and Viterbi decodi ng
to acquire an RLL(1-7) code train as reproduced data. The denodul ati on unit
22 subjects the RLL(1-7) code train to RLL(1-7) denodul ation. The

denodul ated data are fed to the RS-LDC decoder 23 for error correction and

de-i nt er 8awe aBr GERS 3iB%a1URA i Haba rbeR! adialirel g E@egﬁﬁxt -generation
MD1 or MD2 disc, the Selector 26 is set to contact AL The selector 26 in

t hat sethgaggagggwgg%heg gnggM$aﬁ?gaggg§%%%g%bfsogﬁg L .as4the reproduced

data fromth I sc 14 Apri racking error signal TE and
focus er i B fr t he E Lifier 21 are_sent a servo circuit
27. The é?gggeg?% nggPﬁo%HPrgglEﬁgggﬁegﬁglPFPngﬁinﬁngshgﬁljed to an ADI P
denodul at] upiit 30. .IThe ADI P denodul atigp unit 30 subnmts the received-
gr oove i%?ggﬁa@FSRQFS 5Eba OGRS RPIRG  (RIRAS TEEP RS e % conponents,

bef ore effect] FNIdenDduIation and bi phase denodul ati on to denodul ate

the ADI PPEF gﬂfaﬂgi*rﬁé-

Upon data reproduction from the current MD system
disc, a selector 26 is set to contact B. In that setting,
- the selector 26 allows the demodulated ATRAC-compressed
da;a to be output as the reproduced data from the disc 90.
When data are reproduced from .the next-genefétion
MDi or MD2 aisc, the reproduced RF signal obtained by the
- RF amplifief 21 is ﬁed'to an RLL{1-7)PP demodulation uﬁit
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(1, -

.. 1}ML: and Viterbi decoding to acquire an RLL(1-7) code
train as reproduced data. The demodulation unit 22
sﬁbjécts 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-intefleave processing.

Upon data reproduction from the next-generation MD1-
or MD2 disc,vthe selector 26 ié set to contact A. The
selector 26 in that setting allowé'the démodulated data

to be output as the reproduced data from the disc 90.
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denodul ated ADIP signal is fed to address decoders 32 and 33. On the
current MD system di sc or next-generation MDL di sc, the'éF)PlgﬁgiEé nunber
‘is eight bits long, as shown in Fig. 9. On the next-genéraR di sc,
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 di sc or next- generation MD1 disc, while the address decoder 33
decodes the ADIP address fromthe next-generation MD2 disc. The ADI P
address decoded by the address decoder. 32 or 33 is sent to a drive
controller 31. Gven the ADIP address, the drive controller 31 carries out

necessary contro# processi.ng. The groove_information fromthe RF -
anplifier 21 is al85 FEACKINPhETLRFvE1ERALUFE 2ndf BPCUSpRREPE SEFRDL

control. 71 14 April 2005 The servo circuit 27 integrates phase differences
bet ween t h&Fr &&imy ey REoPERLifderailodten et &or edseasuo elisekisi gnal (PLL
clock signal in effect upon decoding) to obtain an error signal. Based on
‘the error &i’gnaFhehgsocdeqinfesmathenséron theckitamylibherazksia spindl e
error signal for CLV or CAV servo control. The servo circuit 27 generates
vari ous sesupPldent tol agsi pdPs demogulatiarkingtcdntrol signal, focus
‘The ADIP demodulation unit 30 submits the received
groove'information to a band-pass filter to extract the-
wobble components, before effecting FM démodulation and
biphase demodulation to demodulate -the ADIP signal. The
demodulated ADIP signal is fed to address decoders 32 and
33. |
bn the current MD system disc or next-generation
MD1 disc, the ADIP sector number is eight bits long, as
VShown in Fig. 9. On the next-generation MD2 disc, by
- contrast, the ADIP sector number is foﬁr bits lohg as'
'illust;a;ed in Fig. 11. The address decoder 32 decodes
the ADIP address from the cufrent-MD system disc or next-
-generation MD1, disc, while the address decoder 33 decodes
the ADIP address from the next—éeneration,MDz disc.
The ADIP address decodéd by the address-decoder 32 -
or 33 is sent to a drive controllexr 31. Given the ADIP
address, the drive controiler 31 carries out necessary
cdntrol processing. Tbe groove information from the RF

amplifier 21 is also fed to the servo circuit 27 for

spindle servo control.
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~control signal, sled control signal, and spindle control signal) based on
the spindle error signal, on the tracking error signal and focus error
signal fromthe RF anplifier 21, or on a track junp co 14R8° an access
command fromthe drive controller 31. The servo control signals thus
generated are output to a notor driver 28. Mrre specifically, the servo
circuit 27 subjects the servo error signals and commands. to such processes
as phase conpensation, gain processing, and target value setting in order
to generate the diverse servo control signals. The notor driver 28
generates servo drive signals based on the servo control signals fed from

th i j he. i i - by th t
i ver 28 are mibe Sorvd GHEFALE, 87 MEcSLHREs GRRGLANERFOY RO Molal axi o
nals for 72 14 2005.driving in focusing .and ;

mechani s S| ril

racki nglarrear SHE) relivel shopsh urFOEREraRn oFok SuFFOrHGurRe o) ed
mechani s and a__spi tor drive.signal for driving the spindle notor
- 29. Thesghgggvﬁlgpﬁgquhgngﬁgckr8658@1f6 uETERE MROKY FECCEREI ol on the
disc 90 and CLV or CAV control over the spindle notor 29. Wen audio data
are to bECreBbRUBIARoSTRETCHIFBAL - MREG3 ¢ BRR ST ROB P EGRBt WBIS s set to

~contact B. The ) )
acquired, the servo circuit 27 generates a spindle error

signal fer CLV or CAV-servo control.

The sexrvo circuit 27 generates various servo "
control signals (e.g., tracking contrel‘signal,,focus-
coptrol signal, sled contrqi signal, and spindle control

- signal) based on the spindle‘error signal, on the
tracking error signal and focus error signal from the RF
amplifier 2i} or on a track quprcommand and an access
cemmand from the drive controller 31. The sefvo contfol
.eignals thus geherated-are output to a motor driver 28.
More speeifically, the servo circuit 27 subjects the
servo error signals and commands to such processes as
phase compensation, gain processing, and target value
setting in order to.generate the diverse servo control
signals.

The motor driver 28 generates serﬁo'drive,signals
based on the servo control signals fed from the.eervo

" @ircuit 27. The.servo drive signals generated by the
motor driver 28 are made up‘of'dual axis driﬁe signals

for driving the dual axis mechanism (two signals for
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sel ector setting allows the ACI RC encoder 14 and EFM nodul ation unit 15 to
function. In this setup, the conpressed. data comng from t{he_audio
processing unit 10 are subjected to interleave. proceséVh@PéﬁBp%rror
correction coding by the ACIRC encoder 14.. The output of the ACIRC
encoder 14 is submtted to EFM processing by the EFM nodul ati on unit 15.
The EFM npbdul ated data are fed to a magnetic head driver 17 through the
sel ector 16. The magnetic head 18 applies to the disc 90 a magnetic field
representative of the EFM nodul ated data, whereby the data are witten to
audi o tracks on the di sc 90. V\hen audio data are to be recorded to the

next- gener, | ect 4 et tq ntact A
That setti rffg;ctla‘g{}1 CH Zd(r%rgog—' cﬁn‘;ﬁ recatFiLq_n(s? ’7)aPI§ ulation unit
13 to func I th| 4 r .2Q05 S data com ng
fromthe rréﬂr?%%r Jr}ans é‘srlg cc])lnt 0l | 51’1‘ V3G Z:%fubﬁl% %@CS'@ lﬁ"Fﬁr pasy @

- processing and RS L ed Lrr.or orrect gn ,codi ng by the RS-LDC encoder
12. The ouf’ g%ﬁsﬁ Cefds 135S (HhEd Spd il Torpr

‘rmdulatlon L PP rmdulatlon unit 13. The wite data in the

RLL
form of an? ‘L(Tg?fe %8EV tgﬁ%ﬁea?%9¥%ﬁstBr?ﬁédﬁaéﬁﬁﬂﬁcaﬁ@aﬁrﬁ¢kv@3 17
t hrough the

control on the disc 90 and CLV or CAV control over the
splndle-motor 29
When audio data are to be recorded to the current
MD system disc, a selector 16 is set to contact B; The -
selector setting allows the ACIRC encoder 14 and EFM
modulation unit 15 to function. In this setup, the'
compressed data coming from the audio_processing unit-lo
are éubjécted to interieave.proceséing énd error
correction -coding by'thé_AgIRC 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, wherebyrthe data are written to
audio tracks on the disc 90.
When audioc data are to be recorded to the next-
generation MD1 or MD2 disc, the selector 16 is set to
contact A. That setting allows én RS~LDC encoder 12 and

an RLL(1-7)PP modulation unit 13 to function.. In this
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sel ector 16. The magnetic head 18 applies to the disc 90 a magnetic field
representative of the nodul ated data, whereby the data are witten to
audi o tracks on the disc 90. The purpose of a |aser dri v AREE0SS | s
twofold: to cause the laser diode to emit a .laser beamduring the read
and wite operations as described above, and to effect so-called APC -
(Automatic Laser Power Control). = Although not shown, a detector for
nonitoring the | aser power level is incorporated in the optical head 19. A
nonitor signal fromthe detector is fed back to the |aser driver/APC 20.
The | aser driver/APC 20 conpares the current |aser power |evel acquired as
the.nnnito%:sig al i th an established | aser power level to find an error
di ff er ence, - By 3&3*?‘ Y S35 ciﬁ“f’fréjre%t‘@“r § QYWY Franvdey aser drive
signal, the laser driver 20 keeps the 74 14 April 2005 |aser power fromthe.
| aser di SFHANISE 2o PR T edqhRg diderlsaie prRrasaiag gower | evel s, -
i.e., aread _|aser power level and a wite |aser power |evel, are set by
‘the driv&S-dai-hsigesd sFran qugiesttdon qesiidy the thes®S-dDiGver / APC 20. Under
control of the systemcontroller 9, the drive controller 31 sees. to it

t hat t he &&&9Gedl 11€d opkeachbputde§cthbeBSabbCeeiaodessl2sisvo operations,

data wite _ _
' submitted to RLL(1-7) modulation by the RLL{1-7)PP
médulation.unit 13.

The write data in the form of an RLL(1-7) qode
train are fed to ﬁhe'magnetic head driver 17 fhrough the
selector 16. The magnetie head 18 applies to the disc 90
a magnetic field representative of the modulated data,
whereby the data are written to audio tracks on the disc
90. | | |

The purpose of a laser driver/APC 20 is twofold: to
cause the laser diode to emit a;leser beam,duriﬁg the

. read apd wfite operations as described above, and to
effect so-called APC'(Automa;ic Leser Power Control).

Althoegh not shown, a detector for monitoring the
laser power 1evel_is ihcorporated in the opticallhead 19.

.~ A wonitor signal from the detector is fed back to the

- laser driver/APC 20. The leser driver/APC 20 compares the
current laeer power-ievel acquired as the monitor signal
with an established laser power level to find an errer
difference. By getting that error difference reflected in

the.laser drive signal, the laser driver 20 keeps the
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operation, and data read operation) are properly carried out. In Fig. 17,

portions A and B encl osed. by dashed |ines nay each be igrlenented as a
single-chip circuit part. 5. Initialization of next-genkt4Pil@¥ORDL and MD2

discs On both the next-generation MDL disc and the next generation MD2
disc, a unique ID (U D) is recorded in addition to the FAT for security
managenent purposes as nentioned earlier. On each next-generation NMD1 or
MD2 disc, in principle, the UDis recorded to a predeterm ned | ocation
such as in the lead-in area before the disc is shipped fromthe factory.
Alternatively, the UD my be witten el sewhere on the disc. As long as
the UDis witten to a fixed l.ocation after disc 75 14 April 2005

initializath®iEr Gal S5 W deesrdddods wrabildged &% Béfkor ehand. The
next-generation MD1l systemutilizes the same disc as that of the current MD
system Th&Steddsheddgdelnunber of current MD system discs al ready
mar keted with no U D recorded on any of themare to be used by the
‘next - generati on MD¥Fosyssem phearsiaevdhsdsihaeve ahusadiebasestpdhéshed to
allocate a specifically protected area on each of these
level and a write laser power level, are set by the drive
controller 31'to registers inside the laser driver/APC 20.
Under control of the system controller 9, the drive
controller 31 sees to it that the controlled operations
described above {access, SerVO operations, data write -
operation, and data read operation) are properly carxried
out.
In Fig. 17, portions A-and”B-enqlosed.by dashed

- lines may each be implemented as a single-chip circuit-

part.

75. Initialigation.of next-generation MD1l and MD2 discs
on both the next-generation MD1l disc and.the next-

generation MD2 disc, a unique ID (UID) is recorded. in

| addition‘to the FAT for secufity management purposes as
Vmentioned earlier. On each nextfgeneratibn MD1 or MD2
disc, in principle, the UiD-is‘recorded to é
predetermined lobation sﬁch és in the lead-in area befdre
the disc is'shipped from the factory. Alternatively, the
UID may be written é;sewhere on_the disc. As long as the

UID is written to a fixed location after disc
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nunmerous current MD systemdiscs that may be utilized by the

next - generation MD1 system Upon initialization of any of these discs, the
disc drive unit 1 wites a random nunber signal to the b?ﬁ?@é@@é area for
use as the U D of the disc in question. Under new standards, users are-
prohi'bited fromaccessing the UDfilled area. The UDis not limted to
random nunber signals; it may be given as the conbination of a manufacturer
code, an equi pnent code, an equi pnent serial nunber, and a. random nunber.
It is also possible to conbine at. |east one of the manufacturer code,
equi pnrent code, and -equi pnent serial nunber, with a random nunber for use

as the U.D. Fig., 18.is a _tlo art of steps for_initializing a

oxt - genaPIEraH b oG o5 ey Withaw e “eRe Sth( it Tty 100k Lop
predetergg%gd hgcation on the disc is accessed to 76 14 April 2005 :
determin &ERénda U D is recorded there. If a UDis judged as being f

recorded, the UDis read and placed tenporarily into, say, the auxiliary

‘menory S. The |BeateRtrdeheractedsddl | systep Btobirssapharaameoutsi de the

FAT area in the next-generation MDL system format, such as the lead-in-
area. |fdige apsthed Pl thgestirsankia¥Di Aysiem.zeBhah nhanpasthegel i s
already furnished with .a DDT area, that area nmay be accessed i nst ead.

‘Step S10gumbgrbefskiippedtwMBr eyappmogibasealready marketed with

no UID recorded on any of them are to be used byrﬁhe
next-generation MD1 sfstem.

New standards_have thus been established to
allocate a specifically proteéted area on each of these
numerous currant MD system discs that may be utilized by
the next-generation MD1 system.. Upbn initialization of
any of.thesa discs;‘the-disc,drive unit 1 WriteS'a_random :
number signal td the protected area for use as the UID of
thé disc in quéstion. Under new standards, ﬁsers are |
prahibited from accessing the UID-filled area. The UID is
ﬁot limited to random number signals; it may be given as
the cémbination of a manufacturer.code; an equipment code,
an equipmaat serial_number, and a:random.number. Iﬁ is
also possible to combine at least one of the manufacturer
'code, equipment code, and equipmeht serial number, with a

-arandom number for use as the UID.

Fig. 18 is a flowchart of.steps for initializing a

next*génera;ion MD1 disc. In the first step S100 of Fig.

18, a predetermined location on the disc is accessed to
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In step 5101, data are recorded to the U-TOC area 1in an EFM nodul ati on

process. Witten at this point to the U TOCis informatjop faqr securing
two kinds of areas: an alert track, and an area of traCk%RWB%pgﬁjng t he

DDT area, i.e., an area in which data are to be recorded in 1-7pp :
nmodul ation format. In step 5102, data are witten to the alert track.in
EFM format. In step S103, data are witten to the DDT area in 1-7pp

nodul ation format. In step 5104, a UD is recorded outside the FAT area
such as in the DDT area. If the UD was read from its predeterm ned _
| ocation and placed into the auxiliary nenory 5 in step 5100 above, that
‘U Dis recorded here. |If in step 5100 the U D was not judged as being
witten iAekepmdde shether PoddD dF arraordedi $dege.i f I8t apUBBO0Ds i s

ski pped outright, a UDis generated based on a random 77 14 April 2005
nunber si gd&ddedd ashbejageraicoddedd ither 36r ded refide adiDpilacgener at ed
~illustratively by the systemcontroller 9. The generated UDis fed to the
‘medi a dri véempbtraZilyaintie mewor yhier anxfiddacgniveabler 53 bef ore bei ng
witten to the disc 90. In step 5105, FAT and other data are witten to

the area for datthstboegeion o 7pp socebtesdoinforaptsidon iotderayyds, the
UDis recorded outside the FAT area. For the next-generation MD1 system
as descri bedtab@gethe FAT area in the next-generation MD1 system

format, such as the lead-in area. If the disc 90 in

guestion was initialized-in the past and is already

furnished with a DDT area, that area may be accesséd

instead. Step 85100 may'be skipped where appropriate.

In step S101, data are recorded to the U-TOC area
in an EFM modglation process. Written at this point to
the U-TOC is inforﬁation-for securing two kinds of areaé:
an alert track, ahd an area of tracks following the‘DDT
area, i.e., an area in which data are to be recorded in
.i—7§p moduiation'format. In step S$102, data are written
to the alert track in;EFM format.  In step S103, data ére

. written to the DDT area in 1~7pp modulation format.

In step 5104; a UID.is recorded outside the FAT
area-suéh as in the DDTlarea.. If the UID was read from
its predeterminea location and placed into the auxiiiéry
memory 5 in step S100 above, that UID is recorded here. .
If in step S100 the UID wasfnot judged_as being written
in a predetermined location Qh the disc or if step S§100

3_ is skipped outright, a UID is generated based on a random
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initialization of the recordable area nanaged under the FAT schene i s not
mandatory. Fig. 19 is a flowhart of steps for |n|t|aI|z dg q
next-generation MD2 disc. In the first step S110 of Fig. i 2905
predeterm.ned | ocation where a UD is supposed to be recorded beforehand
such as the lead-in area, or the DDT area if the disc was initialized in
the past, is accessed to determ ne whether a UDis recorded there. If

the UDis judged recorded, that UDis, read and plated tenporarily in,
say, the auxiliary nmenory 5. Because the U D recording location is frxedly
determined in the format, it can be accessed directly without reference to

any ot her, r n c.. This may_al so be -
appl i ed tog?)e pr 8&3%%@' %?% aEggbggﬁwthngng ﬁc fﬁ F%ﬁp 18. 78 14
April 20Q5 Ln ste a are.recorded to the DDT area in_ 1-7pp
nndulatrgﬁ Eorrae. ﬁ%léggﬁ% PE2V e&ﬁe% s SYSEERy GeRts0tdPde Othe FAT area
such as hﬁ the DDT area. _ The UID recorded at this point is the U D that

r et §v88nFFﬁﬁFthIBré&e?@ﬁnfﬁed PoRgtitgn gk venendtse ¥aa placed into
the auxiliary menory 5 in step 5110. If in step 5110 the U D was not .
judged r E&6r BEROFY FHENSHPEJEPBERPALET| dchefoncoheing Writtenhtn a Ul Dis

generated on the basis of a random nunber signal, and the
the disc 90. _

In step $105, FAT and other data are written to the
area for‘data storage in 1-7pp modulation format. In
other words, the UIﬁ is recofded outside the FAT‘areaf
For the next—generatioh MD1 syStem,_asrdescxibed above,
initialization of the recordable area managed under the
FAT scﬁeme is not mandatory.

Fig. 19 is a flowchart of steps for initializing a

next-generation MD2 disc. In the first step S110 oijig.
19, a. predetermined location”ﬁhere'a UID is supposad to
be recorded beforehand such as the lead-in area, or tﬁe
DDT area if the diec Qas iditialized_in the past, is
accessed to determine whether a UID is recerded there. If .
the UID is judged recorded, that UID is read and plated
temporarily in, say, fhe auxiliary memory 5. Becaﬁse the
UID recording locaﬁion is fixedly determined in the
format,.it can be accessed directly without referenee to
any ether manaéement informatidn on the disc. This‘
feature may also be applied_to.the processing discussed

above with reference to Fig. 18
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generated U Dis witten. The UDis generated illustratively by the
systemcontroller 9. The generated U D is fed to the nedia drive unit 2
‘via the nenory transfer controller 3 before being wri t t ¥ RE8 2082 di sc 90.
In step 5113, FAT and other data are recorded. The U D is recorded outside
the FAT area. For the next- generation MD2 system as described above,
~initialization of the recordabl e area nanaged under the FAT schene is not
effected. 6. 'First exanple of the audi o data nanagenent system As
di scussed above, the next-generation MDL and MD2 systens enbodying this
invention have their data managed by the FAT system Audio data to be
recorded are conpressed by a predeternmined data conpression nmethod and 79-
14 April 2005 encriyptsdeerf &1lldopyeEtghianer oteectrided thehaudDT data in
conpression nethod is illustratively ATRAC3 or ATRACS. It is also possible
t o adopt MPB-{pfPEEdM El Do afermad) ., AACstEeMPEEA 2AdvarcedpAudi o Codi ng), or
-other suitable conpression nethod. Not only audio data but also stil

i mage dat a masbirdnd nehddBge i FARmYake i ed S ek dde HAR systemis
i n-use, general -purpose. data nmay al so be recorded and reproduced by the

next - gener afHO NIk disk-ddD2 5 W&o FHY tNETWAY Qy1rf YHEH §fzd eadabl e and

~executable instructions may be ‘encoded on the disc so the 7
retrieved from the predetermined location on the disc and
placed into the auxiliary memory 5 in step Sllb. If in
étep §110 the UID was not judged recorded in the -
predetermined location on the disc, then a UID is
‘generated on the basis of a random numbér.signal, and the
generated UID is written. The UIﬁ is generated
iliustra;ively by the systeﬁ contrqller'Q. The generated
UID is fed fo the media drive unit 2 via the memory
transfer coﬁtrolle: 3 béfore being written to the disc 90.

In step $113, FAT and other data are recorded. The

UID is recorded outside the FAT area. Fof the next-
generation Mb2 system, as described above, initialization-'

of the recordable area managed under the FAT scheme is

not effected.

6.  First ex#mple of the audio.data management system

As discussed above, the next-generatiﬁn MD1 and MD2’
sysﬁems_emﬁodying thié‘invention have their daﬁa ﬁanaged
by the FAT system. Audio data to be recorded are

compressed by a predetermined data'compression method and
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MD1 or MD2 may al so contain executable files. Described belowis a system
for managi ng audio data. as they are recorded and reproduced_to and from

t he next- generation MD1 and MD2 di scs. Because the next?b%WE?QP$on MD1 and
MD2 systens are designed to reproduce high-quality audio data. for .

- extended periods of time, there are a |arge nunber of audio data itens to

be managed on a single disc. Since the FAT systemis adopted for data

‘managenent purposes, better conpatibility with conputers is ensured. This

feature, however, as recognized by the present inventors, has its

advant ages and di sadvant ages. \Wereas the ease of operation is enhanced
on. the part of users, audio data could be copied illegally to the
detrinenFnSFYEBEQrﬁQHtCQQYfégﬂﬁrPF°§6951H@+de?§? FHese éabiacteristics were
especially taken into consideration in the devel opnent of the inventive
audi o dSPEPFBAEGEReRethpst dm 1Eilystratiyedy ATPREAapTr RTRAEH.of I fir st
exanple of the audi o data managenent system As shown in Fig. 28, the

~audi 0 dat@ ahaageneatbdgstenndapkt MPBi (MPESLaApiéo Seyep QgepeRACes a track

index file and an audio data file on the disc. These are the fil es nanaged
by the FAWPEGyskdwandhé Audio dadang) | eoirsoahbirl sut.bablacconmpdates a

compression method. Not only audio data but also s;ill
image daté and-moving image data may be handled. Since
the FAT system is in use, gengral;purpose.data may.also
be recorded and reproduced by the next-generation MD1 -and
MD2 Syétems. Furthermore, computér—readable and
executable instrqcﬁions may be enéoded on. the disc so the
MD1 or MD2 may also cﬁntain executable files.

‘Described beloﬁ is a system‘for managing audio data .
as ;hey are recorded and reproduced to and from the next—r
genefation MD1 and MD2 discs.

Because the nextrgéneration Mﬁlrand 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 adopged for data management purposes,
better compatibility with COmputers is ensured. This
fea;ure, however, as reéognized by the présent inventors, .
has its advantages and disadvantages. ﬁhereas the ease of
operation is enhanced én the part of users, audio data -

could be copied illegally to the detriment of copyright
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plurality of audio data itens as illustrated in Fig. 29. Wen viewed from

the FAT system the audio data file appears to be a verﬁ4la[ e file. The
‘inside of this file is divided into parts, so that audi b 0B84 #£0%7e .handl ed

as a set of such parts. The track index file is a file that describes
various types of information for managi ng 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 progranmed play order table, a group information
table, a track information table, a part information table, and a nane
~table. The play order table indicates the order of audio  data reproduction

defined by default. - sho in Fig, 31, 81 14 April 2005 the play order '
tabl e contéTiigéqﬁwarﬁgﬁﬁﬁnggﬁéﬁﬁt?FNﬁi}CSTWNFE,eéP@?}a@éﬁréébﬁﬂihgtbinks to
track descriptors (Fig. 34A) corresponding to track nunbers -(i.e., nusic
title numf@Sideration daeiEhenrsriedomaientasife thrr dokemtityer sugrie |
~illustratively serial nunbers starting from"1.0 The progranmed pl ay .order
“table cont && Ma@agement styskedi-o data reproduction defined by the.
“individual user. As shown in Fig. 32, the programred play order table
~describes progranied.t 2acksi ahoexpl anatorensi®WNEE, a PENFRL ekemple
representing links to the track descriptors
of the audio data management system. As shown in Fig. 28,
the audio data management system in its first-example
setup generates a track index file and an audio déta file
on the disc. These are the files ﬁanaged by the FAT
system.
The audio data file is a file that accommodates a
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. 3o,
the track index file is made up of a play order table, a
programmed play order table, a group infofmation table, a
"~ track information table, a part information table, and a
name table.

The play order table indicates the order of audio

data-reprdduction defined by default. As shown in Fig. 31,

8l




corresponding to the track nunbers. The group information table, as

- depicted in Figs. 33A and 33B, describes information about rou s. A group
is defined as ,a set of one or nore tracks having seriall QAumbers, or
a set of one or nore tracks with programmed. seri al track nunbers.
Specifically, the group information table is nmade of group descriptors
representing track groups as shown in Fig. 33A 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. 33B. The track
information table describes information about tracks, i.e., nmusic titles

as shown a f.ical.l he track i pation table is
82 14 ApFPE ggg% O%é @gbﬁétrgggggésc%PgP%W? }gﬁréggﬁﬁiﬁéﬁﬁFacks (nusic
titles) di c; ted in_Fi ach track descri ptor as depicted in :
Fi g. 34B%i§gﬁtal §-a égﬁF'% %ﬁ&%i S5 Y HE T %%Eaﬁ%ﬂ%ﬁtpt?ﬁ%r t9on,

content decryption ke i nformatjon ointer information pointing to the
‘part nuﬁﬁéF E@Fy?ﬁgoéglFﬁetenFFﬁctonFﬁgeﬁﬁs|é £i-¢ | BUSict hétlerack in.
question, an artist name, a title name, original title order information,

~and recoPdMAGTE) ménj kher kEprbninfponetioe trhER- i iTepdsthwrherthe arti st

nane and title nanme do not' contain actual nanmes but describe pointer
are illustratively serial numbers starting from "1.”

The programmed play order table contains the order
of audio data reproducﬁion defined by the individual user.
As shown in Fig. 32, the programmed play order table
descrlbes programmed track information items PINF1, PINF2,
etc., representing links to the track descriptors

 corresponding to the track numberé.
| The éroﬁp information table, as depiéted 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 |
pfogrammed.serialftrack nuﬁbers, Spe01f1cally, the group
1nformatlon table is made of group descrlptors

' representlng track groups as shown in Fig. 33A. .Eacﬂ
group desériptor describes a start track number, an end

: tfack number, a'ngup name, and a flag regarding[the
group in queétionras indicated in_Fig. 33B.

The track information table deséribes informatiénr
about tracks, i.e., music titlgs as shown iﬁ Figs. 34A

apd 34B. sSpecifically, the track information table is
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I nformation pointing to relevant entries in the name r table. The coding

system represents a codec operating scheme serving as decryption
i nformation. The part information table describes point e¥APTBRPHNI ng part

nunbers to point to actual nusic title locations as shown in Figs. 35A and

35B.. Specifically, the part information table is nmade 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. nultiple. 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 conposed of a start address and an end address of the part
in questi oM3ds® ik ofudirehatESEiOtoTs TAPASEENtIngs tandks |(mmisito t he next
part. The addresses used as part nunber pointer information, nanme table
poi nter i nfidid@sions dndigadied in Fadgl-084Ai. onEachnteack ndesani poor ey each

be given in the formof a file byte offset, a part descriptor nunber, a

~FAT cl ust eesndigipdictedr in Phgsi 4B, addnessnef aacdddag BYEkemed as a storage

medium The file byte offset is a specific inplenentation of an offset
schene t havopeyibgbt mapkgeeenediacommdtngnt ocbheeptedeatypayent ke,  where
the - _ '

' 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 artist name and title
name do not contain actual names but describe pointér

" 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 numbersvto point to actual music title
locatioﬁs_as'showh 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
_informationftable. As shown in Fig. 35B, each part

descriptor is composed of a gtart address and an end

address of the part in question in the audio data file,
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part pointer information is an offset value in predeternined units (e.g.,
bytes, bits, and n-bit blocks) from.a beginning of th dl%36 | e. The
nane table is a table of text making up actual nanes. 6 n-Fig.

36A, the nane table is nade of a plurality of name slots. Each nane slot

is linked with and called by a pointer pointing to the name in question.

A pointer for calling up a nane may be an artist name or a title nane in
the track information table, or a group nane in the group information
table. One nane slot nmay be <called froma plurality of pointers. As
depicted in Fig. 365, each nane slot is conposed of name data constituting-

text infanpmtiq nkatgagﬁet$g§ts dytng as an attrlbute of the text
i nformation, an l'ink to anot nane slot nane too |long to be

acconmodat ed i S na Lvided into a plurality of
name sl ots. Thgrg%léﬁ Ss%%%iué s a? Qgegng é &F anot her using

i nks de crlbln the whol e flrst exanple of the audi o data
nanagene%? °§?§?eﬁPac88P8|ﬁa%g§ PﬁénFﬁ§éﬁﬁqa¥“ﬂ5ﬂ8§"a§nﬁb JUC as
|IIustrage9 D track nunber of a target track to be :
repr oducgdFs ?Fng° EP@HEFEdlp OrRetprRy maYr #&CTt A5 giverging1). Wth the
track nunger deS| pated, . access i.s gained through a link to the track .
descripth F??@s £3aafhha QXB? PRLERE- tFaéﬁrtnﬁéﬁﬁﬁﬂpﬁﬁrtabmberand

a FAT cluster number, or a physical address of a disc
utilized as a storage medium. The.file byte offset is a
spécific implementation'of‘an offset scheme that may be
implemented according to the present invention, where the
part pointer information is an offset value in
p;edetermin%d units {(e.g., bytes, bits, and n-bit blocks)
from a begiﬁning of .the audio file.
The name table is a table of text making up actual
names. As shown'in-Fig. 367, the name table is made of a
plurality of name slots. Each name slot is iinkéd with
épd called by a pointer pointing to the name in quesﬁion.
. A pointer for calling ﬁp a name may be aﬁ artist name or
a title name iﬁ the track-information‘tablé, or a group
name in the group information table. One name slot may be
-called from a plurality of pointers. As depicted in Fig.
368, éach néme slot is composed of name data constituting
text information, a name type serving as an attribute of
the text information, and a link to aﬁother name.slot. A

name too long to be accommodated in a single name slot
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the linked track descriptor is retrieved fromthe table. Read fromthe
~track descriptor are: a coding system copyright manage thgﬁégrnation,'
content decryption key information, pointer information E% e to.the
part nunber serving as the entry to the nusic title of the track in
guestion, an artist nane pointer, a title name pointer, original title
order information, and recording - tine information about the track in
question. Based on the part nunber information read fromthe track
information table, access is gained through a link to the applicable part
descriptor in the part information table (Figs. 35A and 35B). Fromthe '

part inforgati e didhled tibﬁoalad?qu@%tﬁtg ![O?aig%n%fi%ﬁl%%%q{gg&?%he part

corresponding to the start addreSs of th April 2005 in
guesti on. C i i.n t d at..t he __part whose location in
ﬁgﬁgdgglﬁﬁﬁe 133l %@e %r%%%?h%h% %ﬁﬁ%ﬁ(? Sn Y6, ,

the audio e 1's designated € par -

r epr oduct i f. audi.o.data ,is started fromthat location. At this tineg,
ggnﬁ e tbﬁ g
g ec p?

"the reproduce ata are Slﬁnn§F€Ordance with the coding system

read fromthe appl,caple track scriptor in_the_ track information table.
1 f- the audio datéi%?eglﬁﬂErﬁﬁ? Le 1@ RRS FREDPRRFRNMABAGETEBN t he track

‘descriptor is used to gecrygt the data. If there is any part follow ng the
part in quggﬁFgﬁ,accor in o the invention works as follow: as

illustrated in Fig. 37, the track number of a target
frack to be feproduced is first designated in the play
order table (Fig. 31). With the-track-number designated,
access is gained through a link to the track déscriptor
(Figs. 34A and 34B) in the track information table,-and.
the iinked traék descriptor isrretrieved from'the_table.
Reéd ﬁroﬁ the track descriptor are: a coding system,

. copyright ménagement information, content decr?pfioﬁ key
infqrmation, pointer information pointiﬁg to the part
number serving as the entry to the music title of thé

track in queStion, an artiét name pbinter, é title name -
pointer, original title order information, and recording'
time information about the track in question. |

Based on the part number information read from Ehe
track information table, access is gained through a link
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-pa:t

corresponding to the start address of the track (title)
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alink to the destination part is described in the part descriptor. The

rel evant part descriptors are read one after another I ce with
the links, so that the audio data in the audio data flphﬁgﬁgzﬂggroduced

fromthe parts whose |ocations are designated by the accessed part
descriptors.. These steps allow the audio data.to be reproduced fromthe
desired track (nusic title). A.nanme slot (Fig. 36A) in the nane table is
called fromthe location (or nane pointer information) designated by an
artist name pointer or atitle name pointer read fromthe track

i nformation table. Nanme data are read fromthe name slot thus call ed. The

naie. poi Bhe ek QHA iRPn BYcDES 21 aUR; SLAT AUDRET 4@, CLUSLEL number in a

file allocation table system or a physica dress Aprll 2005 of a
Cef oroncEd Uf FoRCS BPGASERry 17 Ehel AME:E Sheal 1% A5 BR50EnSEE oxampl e,
Tt he nakettEpPatFeinfs t?éﬁce&%ﬁ?ﬁf S BPEPAIERF OBt OfoPHOLPLSRR he L1 ack
doser pt bk e8q rSnothab b Sk ae Ak i utbe i Ehes all bel onging to
.the SanﬁrgééégucegEgatEAggg"dggréggédtES ggggrggggengthEh;eferenced from
each _ ‘
coding system read from the applicable track descriptor
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'qﬁestion,
a link to the destination part is described in the part
__descriptor.- The relevant paft des&riptors afe,read one
after another in accordance with the links, so that the
audié data in the audio data file are reprodﬁced from the
parts whose locations are designated by the acceséed part
descriptdrs.. 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)
designatéd 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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of these track descriptors. Also in Fig. 38, track descriptors "3," "5,"
and "6" represent the nusic titles all belonging to the sane artist "GHQ
G RLS," so that the same nanme slot is also referenced f?%ﬁp@éﬁgﬁsof t hese

track descriptors. Wen each nane slot in the nane table is allowed to be
referenced froma plurality of pointers, the size of the nane table can be
“reduced appreciably. Furthernore, information about a given artist name
may be displayed by use of links to the nane table. If it 1is desired to .
display a list of nmusic titles belonging to, say, the artist named "DEF
BAND, " the track descriptors referencing the same nane slot "DEF BAND' are
traced and Eheir informatci,on is displayed. In this exanple, the track
descri pt or ¥ £ »8torage, peddjum, Hon Sx3UR}IS-he 87 14 April 2005 address in
the nane sl ot "DEF BAND' are_traced and-the descriptor information is
acquired. The inf ERfFlt P8RSt R4St &Bt AhReBaper knbseamdysheayebéreheedusi ¢
titles which belong to the artist named "DEF BAND' and which are held on
this disc. THes @ alamed Ytivhief goimgemsomst mentammedt alblowebackoto the track
information table, because each nanme slot in the nane table is allowed to
be ref er ene@dmplieomwiigyeymallitiplef tpdiletseos. thdheameudiroidat arare to be
recorded anew, an unused area made up of at |east a predeterm ned nunber of
- recorded, the same name slot in the name table is '
réferenced_from a plurality of pointers in the track
- information table as shown in Fig. 38. In the example of
~Fig. 38, track descriptors "1," "2," and "4" represent
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 mugic titles
all belonging to the same artist "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,
- 8Bay, the artist named "DEF BAND, " the track descriptors
refgrencing the same name slot "DEF BAND" are traced aﬁd

their information is displayed. 1In this example, the

track descriptors "1," "2,%" and "4" referencing the
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conseeutive recording bl ocks (e.g., four recording blocks) is allocated

according to the FAT table. Recording blocks are alloca cutively
so as to mnimze wastage in accessing the recorded audﬁggﬁﬁggagv%en phe

audi o 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 wusing the key before getting recorded to the unused area

all ocated. The area in which the audi o data have been - recorded is chai ned
to the tail end of the audio data file in the FAT file system Wth the

new audi gl ha e Handhe udiprdabaii Lee iakormLon ghout the

chai ned |l ocation 1s generated, 88 14 Apri e newy generated

aUdt 0 dak Jeasakian SLBLALIRLINN 1 SHLLEN (fng 1 gﬁg@ bgneg, part

descriptor.. ormati on t nunber new

k d If tist d l.e. name are
Witten POER Qﬁﬂeva ndBEe Aiken 20 ?Fﬁe'tﬁﬁ BR S gober Lpeor g n ers are
d b th Link tist ne_and title nane. The nunber of the
{rack aBSEPRGt 5P EReqagbtPontrea BEENERDt hend api6hasre: BoLE, | and the

able c ri.ght na enent information is updated.
appIIC 89¥ 9 qhg re are no links going fégm‘the_name

table back to the track information table, because each
name elot in the name table is allowe& to be raeferenced
from a plurality of pointers.
When audio data are to be recorded anew, an unused
. area made up of at least a predetermined number dfi'
cdnsecutive recording blocks (e.g., fou; 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 efea is allocated, a
new track descriptor is assigned te the_tiack information
table, and a content key for encrypting the audioc data in
question is generatedf Tﬁe input audio deta.are eﬁcrypted
_ ﬁsing 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 chained to the audio data

‘file, information about the chained location is generated,
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When audio data are to be reproduced froma particular track, information

about the designated track nunber is retrieved fromt hel4d'+’1°ai(8865r'der t abl e.
"The track descriptor corresponding to the track from whi epr oduce

the audio data is then acquired. Key information is obtained fromthe
applicable track descriptor in the track information table, and the part
descriptor indicating the area containing entry data is acquired. Fromthe
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 fromthe accessed | ocation. The reproduced data fromthe

location arg, %Q{H J [Tat i for audio data -
-reproduction. Cg??{étlﬂ{e&“gf%%%f{%&g ]fggié%gagscérc%gpl? ABH rT"T‘tth o anot her
part, the Ijn Kﬁg C and t oV steps are [ epeat ed.
Suppose t hat t%d-gem r edq}eﬁi’fﬁn Selgé“t‘f tl:htffﬁjge IDEPT o Kg gi ven track
in the play, quer t.abl e Pto a track nunber "n+tm" I n that case, a track

descri pt-or i O HEEHTHIA ith FSF Tt O SEhaTe M thee 9 Fhfud@  on is first

obt ai ned from ack .information item TINFn in the play order table. AII :
“val ues rept 5?5% %W&?r i nfbr ABEFBRAFY enB@ B TRREASE PﬁWéu@ﬁdTiiNme (i.e.,

track descrl tor nunbers) are advanced by one place. The nunber
title name are written to relevant name slots. In the

track descriptor, pointers are described with links to

the artist name and title name. The number of the track
descriptor in'qﬁestion is written to the play oxder table,
‘and the applicable copyright.management information is
updated.

When audio data are to be reproduced from a
particular track, information -about the_designatedrtraek
number is retrieved from the play order table. Thertrack

- descriptor corresponding to the”track from which to 7
reproduce the audio data is then acquired.

Key information is obtained from the applicable
track descriptof in the track information table, and the
part descriptor indicating thé area containing:entry data
is acquired. From the part deseriptor, access isrgained
to ehe.location, in the audio data file, of the first
part eontaining the desired audio-data,-and data are
retrieved from the accessed location. The reproduced data
from the 1oeation are decrypted using the acquired key

information for audio data reproduction. If the part
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. of the track descriptor Dn is then witten to the track 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 describin P8 2089 or-mat i on
about the track is acquired fromthe track information item TINFn in the
play order table. Al valid track descriptor nunbers followng the track
information entry TINFn+1 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 followtrack "n" are advanced in the play order
by one place. Based on the track descriptor Dn thus obtained for the

k | halgh g R X :
trac tod@%&eltpectoerdh e q&@ﬂeﬂw%toeeﬂe%ngmtg%ﬁl C;l?/ﬁ%%%glae%tq&% ed from

corresponding to the track In question ar a

the track Jjnformation table. qui.red __is.the nunber of a part
descriptlc%'rclc ﬁ%Fﬁg%Ea F%% t 8”§:%§eﬁgon€§.ﬁ%%fﬁﬁ? 'start audio data. An

audio block with its r e designated by the part descriptor Pn is
detached from H%p%ﬁ%igﬂggt%gffge ?ﬁlfﬁé FﬁTCBPPSQS?sFéﬁFkTHEWbFHe track

descriptqr ,Dn_of the track in,question is erased fromthe track
i nfor mat B PAbPeIANE™ REFlT LRAEBE: PIRY oS Torabde At hé ek

information table so as to free the part description on the file system
Suppose THEPSER"BrE- “30M0 HiRE Ca8e B 2 shpackhdeecriptor Dn

-describing information about the track in question is

. first obtained from a track information item TINFn in the
play order table. All values representing track
information items TINFA+1 through TINFn+m (i.e., track
descriptor numbers) are advanced by one place. The number
.of the track descriptor Dn is then written to the track
information item TINFn+m. |

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
ltrack'informatiqn entry TINFn+l in the play Qrder‘table
aie advanced by one place. ;Mofeover, because the track
“n" isito be erased, all ﬁrack infdrmation entries that
follow track “n” are advanced in thé 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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been chained and that part Bis desired to be erased. It is assuned here

that the parts A and B share the sane audio block (and é@g ggﬁﬁ%FAT :
‘cluster) and that the FAT chain is continuous. it is al R d-t hat

while the part Cis located imediately after the part Bin the audio
data file, the parts Cand B are in fact found positioned apart when the
FAT table is checked. In that case, as shown in Fig. 39B, erasing the part
B allows two FAT clusters not sharing any cluster wth that part to be
detached fromthe FAT chain (i.e., reverted to free areas). In other words,

the audio data. file is shortened by four audio blocks. As a result, a
e audi o, bl ocks

nb "4" t ted. .f - h_qf the .nunb ft
rurber 4 B4 Sl Speact ol s AUl OF \heaudi0;lgcks

recorded in

track may he erased inste of the track as a whole. If a track is
partially‘éFaggﬁ,nWﬁk@?hﬁ&?@nPaﬁEoGFSFﬁéngﬁmﬂﬁ AGdLcachnga e ageer ypt ed
codi ng ,system and t he decryption key which correspond to the

usi ng .t he _ | .
track in qGOBEAIHIRH] TR SfaXte 28646 F8darr obit Aedie chboaltwhehntitescri pt or
Pnin the track information table. If it is desired to conbine a track "n"
with a triéRgendesipratRe Brayher Bertt deseriptorabk desdetptbed nunber Dn

i's acquired froma track information item TI NFn ,
. from the audio data file in the FAT file system. Then the
. track descriptor Dn of the track in question is erased
from the track information table énd the part descriptor
is erased froﬁ the part information table so as to free

the part description on the file system.

Suppose that in Fig. 39A, parts A, B, and C have
bee; chained and that part B is desired to be érased. It
is assumea here that the parts A énd‘B share-the-same
audio block (and the same FAT cluster) and that the FAT
chain is continuous. It is aiso assuméd that while the
part C is located immediately after the part B ih-éhe

:'gudio'data file, the parts C and B are in fact found
positioned apart when the FAT table is checked.

In phat case, as shown in Fig. 39ﬁ,_erasing_the
-part‘B allows two FAT clusters not sharing any cluster
with that part to be detached from the FAT chain (i.e.,
reverted to free areas). In othér wérds, the audio data
file is shortened by four audio blocks. As a result, a-

number "4" is subtracted,from-each of the numbers of the

qudio blocks recorded in the part C and subsequent parts.
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"to the FAT table,

inthe play order table, the track descriptor describing information about
the track "n"; and a track descriptor nunber Dmis obtaLngﬂfr@g1a track
information item TINFn+1l in the play order table, the trac £ riptor
describing informati on about the track "n+l." Al valid TINF values (track
descriptor nunbers) ,following the item TINFn+l in the play order table
are advanced by one place. A search is made through the progranmed pl ay
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 A
descriptor |isparangehgr tpack R8$ChePEehskhstngxbhachedcfhropthg track
descriptor Dmis attached. 92 14 ril 2005 Where two tracks are to be
conbi nedggt Reidhokack degcEd r$an : ed, ) scertain
that the cop??féﬁts %ﬁv%l%ggégrgsngggg%ﬁ%?gnggggéapa%ﬁgo egég?gtors need
to be obtalned 0 s bt e sure, .with reference
R TR TP 1o, £ Ses1 PSRl BatB £ ¢ et upon
conbi nat | : [;a . 4Lt .al. sQ _be necessar t 0-ypdate pointers .
to the ngﬁélgéb%ggtgﬁg?édtﬁgztngﬁg%%;%ﬁsﬁﬁ sﬁ%&&%tgoﬁéEEPQ' edinto a “

n " " + . 1] .
track nthgngrgckrggkqugskiontQ%dt%ggghdg%%rgggggrgﬁn%%%m the

i

relevant pért descriptor Pn in the traék information
table. | |

| If it is desired to combine'a'track "n" with a -
track‘"n+1" in the play order table, a track descriptor
number Dn is acquired from a'track information item TINFn
in the play order table, the track descriptof deScribiné
informationrabout the track "n"; and a tréck descriptor |
numbef Dm is obtaiﬁed from a track infofmation item
TINFn+l in the play order ﬁable, the‘track descriptor
degcribing information about the track "m+1.” All valid
TINF values (track descriptor numbers) ‘following the;item
TINanl in the play order table are advanced by one place.
A search is made through the progfammed play ordef table
in order to erase all tracks referencing the track
-descriptor Dm. A new encryption key ié genefated, and a
part descriptor list is obtained from the track
descriptor Dn. To the tail end of that paft descriptor
list, another part descriptor list extracted from the

track descriptor Pm is attached.
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Dn describing informati on about the track "n" is first acquired fromthe

track information item TINFn in the play order table. Frﬁgétqggb ack
information item TINFn+l in the play order table, the tF&acR" ri-pt or

nunber Dm describing information about the track "n+l" is obtained. Al
~valid TINF values (track descriptor nunbers) followng the track
information itemTINFn+l in the play order table are advanced by one pl ace.
A new key is generated for the track descriptor Dn. The part descriptor
list is extracted fromthe track descriptor Dn. A new part descriptor is

al l ocated, and the part descriptor content in effect before the track
The

division is copiﬁg to Ehe gemﬁ -aIIocgteg part desgrig%ot. art
descri ptor contai Affi§<a HPV|HFﬁéSp8Fﬁt PsPENGPFRABEDUp 81§3tI§C£pril 2005
t hat point,. and .an art descriptor |inks subsequent to the dividing point
are di scar §&FCT OH%MDFE‘Q 56 Bee FOMPAREd £ Aspiter dsseFdpinmmbatately
after the dividing point. 7. Second exanple of the audio data nmanagenent
system A $coferevighte dnviRyeduars asta comprgevised .syBarm accor ding to.
~the invention will now be described. Fig. 40 is an explanatory view of a
- second- exaRgEerdpters oleched hbeepbtwdngddifocotathesanagernt system As
shown "in Fig. 40, the audi o data nanagenent systemof this
descriptors to make sure, with reference to the FAT table, -
that fragmentation-related requirements are met upon
combination of the.two tracks. It may also be necessary
to update pointers to the name table.
Where the track "n" is desired to be divided into a
track "n" and a track "n+l," the track descriptor number
Dn describing information about the track "n* is first
acquired from the track information item TINFn in the
play order table. From the track information item TINFn+l
- 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 descriptor 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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exanpl e invol ves generating a track index file and a plurality of audio
data files on the disc. These files are managed by the,ﬁ@g iﬁgbgﬁ\ Each
audio data file, as shown in Fig. 41, ,accomodates aud Y. :
constituting a single nusic title (piece of nmusic) in principle. The audio
data file has a header that includes a title, decryption key information,
copyri ght managenent information, and index information. |ndexes are used
to divide one piece of nusic on a single track into a plurality of tracks.
The header. records the |ocations of index-divided tracks in conjunction

Wi th index nunbers. Illustratively, up to 255 indexes may be set to a
track. O94Hdt Apidt 2000 ey tdaek damax ddde 1ismés fddssdhpindeseribes
various itens of information for managi ng the audio data retained in audio
data fil ete AL whowy Iﬁbiatg-alﬂez,digaearéerdackmedﬁéw&g slpacgﬁga up of a play:
order table, a programmed play order table, a group rnfornation table, a
track i nfymaty ; 3 -ahl order. {.abl e i ndi cates

t he or'derﬁ%li‘?tgu 0 * aot%a l%%r%d&?&%g%% g%yn-ég%be% 3:e alﬂd V:J'dtﬂ%é'lgshovvn in Fig.
43, theggh_ order table contains information itens TINF1l, TINF2, etc.,
representing 1inks to track descriptors (Fig. -46A) corresponding to track -

nunbers (i.e., nmusic title’

7. Sécond example of fhe 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 viéw of é secoﬁd~example setup
of the invéntive audio data ménagement system. As shown
in Fig. 40, the audio data management system of thisg
example inﬁolves 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 conétiﬁﬁting-a.single music title
(piece of music) in prinéiple. The audio data file has a.
‘header that includes a title, decryption key information,
-VcopyrightAmandgement information, and indek informafion.
'.Indexes are used to divide one piece of music on a singlé
‘track into a plurality of tracks. The header récords the‘
locations of index—dividgd tracks in conjunction with
index numbers. _Illustrativelyh up to 255 indexes may be

set to a track.
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.nunbers) in the track information table. Track nunmbers .are
illustratively serial nunbers starting from"1." The Pr oG AU flay or der
tabl e contains the order of audio data reproduction defin y the

i ndi vidual user. .As shown in-Fig. 44, the programed play order table
descri bes programmed track information itenms PINF1, PINF2, etc.,
representing links to the track descriptors corresponding to the track
nunbers. The group information table, as depicted in Figs. 45A and 45B,
descri bes information about groups. 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 programred S%hgakrae&ckﬁaegbfgie PRegl Eigal Ly, tBE0loun 95 14 April

2005 information table 1's made of group descriptors represenFing track
groups as i E .t r.oup. descript.or scri bes start track
nurber , an%teanﬁ L{tsPané’Jk ﬁuéo%ﬁ?%%aga‘ﬁnn%% mgﬁgg&nﬂg er@é’%re]rﬂ %ﬁ‘tﬁhe group
in question as.ind cated :%.5?%' %35. The traﬁk information_tabl e describes
_informatiof S aH6G tHadks S 8- 8 -t i £F 8RQESHBWATEN £Rgstha6A and

46B. Specifically, the track infarmation table is made up of track
descriptor§rﬁgkré?3ﬁﬁ g LEr 28k PAERUSPC Okt Bt P8y 9¥deRditéRled @n. Fig. 46A.

“Each track descriptor, . as depicted_ in Fig. 46B, includes a file pointer
poi nting Program ed play order table, a group information table, a

track information table, and a name table.
- The play order table indicétes the order of-audio
data reproduction defined by dgfault., As shown in Fig. 43,
;the play order table contains information items TINF1,
TINF2,.etc.,'representing links to track descriptofs (Fig.
46A) corresponding to track numbers (iﬂe., music titie
.numbers)‘in the track information table. Track numbers
tarerillustratively serial numbers startiﬁg from *1.*
The programmed play qrder table contains the order
of audio data reproduction defined by the individual user.
 As shown in ﬁig. 44, the programmed plaf order table
_ describes programmed track information items PiNFl, PINF2,
etc., representing links to the track descriptors
correspondiné to the track numbers.
The group informatibn table, as depicted in Figs.
453 and 45B, deséribes.information_about groups. lA 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
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to the audio data file of the track in question, an index nunber of the
track, an artist nane, a title name, woriginal title order information, and
recording tinme information about the track. The arti st Hoferil 2885t i t1 e

name do not contain actual names but describe pointer information pointing
to relevant entries in the nane table. The nane table is a table of texts
maki ng up actual names. As shown in Fig. 47A, the nane table is nade of a
plurality of name slots. Each name slot is linked with and called by a

poi nter pointing to the name in question. A pointer for calling up a nane
may be an artist name or a title nane in the track information table, or a

group 96, ril. 2005.nane in_the oup information table. One name sl ot
may be é‘%ﬁ Ioégnaftrl&?i 315%1 ralS t"i?c%f O%(r)i %.£%C%%%d in Fig. 47B, each
nane slot is conpased, of nane data, a nane type,, and a link to another :
name sl of SPRSTARE 1080 tFETE FBPS a5 SOt dedich £ ngFachane slot may
be divided intg a plurality of nane slots. The divided nane slots are
traced oHEOHP EesgRdPher (SSFFikeske &¢aat Finagk mamiiest.e amams. The second

exanpl e of the audi o data managenent system according to the invention
wor ks astFaFkomumksT. | Bl g¥ouat 8atien Rig a4glacheegeackimurdber of a target.

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:
ﬁade 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 ﬁointing
tb the'audiﬁ data file of the track in queétion, an index
number of the tréck, an artist-name, a.title-name,
original title order information, and recording time
information about the track. The artist name and title
“ﬁame do ﬁot conitain actual names but describe pointer
informétion pointing to relevagt entries in the name
table. |
The name table is a table of texts making up actual
names. As shown in Fig. 47A, the name table‘is madé of a
plurality of name slots. Each name slot is linked with
and called by a pointer.pdinting to the name in question.
A pointer for calling up a némg may be an artist name or

‘a title name in the track information table, or a group
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track to be reproduced is first designated in the play order table (Fig.
43). Wth the track nunber designated, access is galneq‘4krﬁggﬁ alink to
the track descriptor (Figs. 46A and 46B) in the track |ﬁ of |8nvtable,
and the |inked track descriptor is retrieved fromthe table. Read from-
the 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 nane pointer, original title order information, and
recording tinme information about the track. Based on the audio data file
pointer, the audio .data file in question is accessed and information is

ad from fide, If.th io data are 97 encrypted, the
rk:y' i nfor né%%ﬁ%nqﬁﬁgﬁ{% %rn%ﬁell#eogﬁ%argji%n to a@cf’)‘?&: tSI e e, 8][ ?lﬁdi 0
data repro tion..1f _an.ndex nu r_is designated, the |ocation o e
desi gnalto ed%l%l(r;iL éa‘xcqp AR iR «-:-WLcttYeg;qgfe FSHHE headsr gePﬁFGreﬁlatlFloﬁ',lgand 2ud| 0
data repro fion i.s start from the |ocation of that index nunber
nane'slgt %gﬁkaﬁﬁﬁPfq?Wﬁt t othit FORPRLT gRAt BaUBy dpka  aft MEMen&YBepoi nt er
or the title name pointer retrieved fromthe track information table. Nane
data are -Fﬁﬁharﬁ&é%JEQ RARE-PSToRaMRu 1041 -| e8. nABentaadilondata hee to be

recorded anew, an unused area made up of at [east a predeterm ned nunber
of accommodated in a single name slot may be divided into a

‘plurality of name slots. The divided name slots are
traced one aftér another-using links describing the whole
name.

The second example of Ehe audio data management
system according to the inveﬁtion Qorks_as follow: as
illustrated in Fig. 48, the track number of a:tafget
track to be reproduced is first designated in the play
order tabie (Fig. 43). With the track number designated,"
access is gained through a link to the track descriptorr
(Figs. 46A and 46B) in the track information table, and
the linked track descriptor is retrievéd-from'thertable.
Read from the track déscriptor 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 ié read

from the header of the file. If the audio data are
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consecutive recording blocks (e.g., four recording blocks) is allocated
according to the FAT table. Wen the audio data recordable area is
allocated, a new track descriptor is assigned to the t r YR RPBP mat i on
tabl e, 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 witten to the
newly assigned track descriptor. If necessary, an artist nane and a title
nane are witten to relevant nane slots. In 98 14 April 2005 the track

descri pt er r e i h rti.st name and title
nane. Thghﬁﬁﬁﬁkgh % Ee?r%%% %@ggﬁ%%tgF 55@% %ﬁn ©295Fi tfen to the

pl ay order and tgg a g bl e c ht nana% ment, |nfornat|on is
updat ed. uﬁﬁ geSrHBFa ?eag OFeBP SELPBUl af £t rack,
information.a out t he designated track nunber s retrleved fromthe play
order taBPeln$R¥ PHERRT aés PRPEBREEY r E8S0AFRG1PH PBethRack from which to

reproduce the audio data is then ac3U|red Based on the track descriptor in
the tracResigngiradt iBferaBrBberhést fekepbrat Eropothei hgadsert he audi o ‘

.1nformatlon, and aud;o data reproduction is started from
the location of that index numbér.

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 ffgﬁ thername slot thus called.

| -When audio data are to be recorded anew, an unused
- area made ub of at least a predeterminedrnumber of
éonsecutive recérding blocks (e.g., foar recording-
blocks) is allocated according to the FAT table.

When the audio data recbrdable area is allocated, a
ﬁew track descriptor is‘assigned_to the track information
Eable, and a content-key fgr encrypting the audio data in.
question is generated. The input audio data are encrypted
usiné the key, and an audio data file is generated with
the encrypted aﬁdié data. |

A file pointer of the ﬁewly-generated,audiordatq
file and key information are written to the newly
assigned track desériptor. If necessary, an artist name

and a title name are written to relevant name slots. In
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data file containing the desired audio data and the index number of the

track in question are obtained. The audio data file is %Qﬁn.gﬁ gssed and
key information is acquired fromthe header of the file. 4fgl é oduced
data fromthe audio data file are decrypted using the acquired key
i'nformation for audio data reproduction. Where the index nunber is

desi gnated, audi o data reproduction is started fromthe |ocation of the

- desi gnated i ndex nunber. Wiere a track "n" is desired to be divided into a
track "n" and a track "n+1," a track descriptor nunmber Dn descri bing
information about the track "n" is first acquired froma track information
item TINFn ji,n the play 99 14 April 2005 order table. Froma track '

i nf or mat i ot 1% e'?ﬁ'al‘ﬁf\l ?c,rjrﬁ?‘? adCPEEEHY A6 InRFfFER et dilgikeg
information abqut the track "n+1" is obtained. Al valid TINF val ues
(track desd®iptorafivite™ams Abdiitd & Fene-ackhpnpsrkari of them TI NFn+l
in the play -order table are advanced by one place. As shown in Fig. 49,
usi ng an i MdSCardefFeRIRT 14 IS tdera disn warid ten ot dhise pliayi dedemmnt o a
plurality of indexed areas. The index nunbers being used and the

| ocati ons d¢fakles iandbide: anmds cabd awciopyeright mamageagat of the audio

track file in question. An audio data file pointer and an index nunber are
wxitten t 0 iovfermeddion desepidetted.Dn, and another audio data file pointer
and When audio data are to be reproduced from a
particular track,Ainférmation about the aesignated track
number is retrieved from the play order table. The track
‘descriptor corresponding to the track from which to
reproduce the audio data is theﬁ acquired.
Based on the track descriptor in the track
infdrmation table, the file pointer pointing to the audio
data file containing the desired audio data aﬁd\the index
numbef of the track in qﬁestion.are obtained. The aﬁdio
data file is then accessed and key information is
acquired from the header of the file. The reproduced data
ﬂfrom'the audio data file are decrypted using the.acquired
key informaﬁion’for audio data reproduction. Whgre the
index number is designated,.audio data reproduction is
started from the location of the designated index number.
Where a track "n" is dgsired to be divided into a
track "n" and a track'"n+l,“ a track descriptor number Dn
describing information about_theltrack npt ig first |

acquired from a track information item TINFn in the play
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anot her index nunber are witten to another track descriptor Dm In this
case, one piece of nusic M on a single track in the aw%h&gﬁgb fileis
apparently divided into two pieces of nusic M1 and ML2 tracks.

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 informtion about the
track "n" is acquired froma track information item TINFn in the play

order table, and a track descriptor number Dm describing, information
about the track "n+i" is obtained froma track information item TINFn+l in
the play order table.”™ Al valid TINF values (track descriptor nunbers) .

100 14 Apxder2@@dleol | Bwomgat heackeimfbNrationnitbe piRynerdes table are
advanced by one place. If the track "n" and track "n+1" are found in the

sane auditoradit dekchdépand sepbeat Ba Heemreédthgotingorlktabn bpdax, then
erasing the index information fromthe header of the file allows the

tracks tehdeteacki nadiasisl bushiatad A1 Fieal f9 TTMP PLECES PfrLusic M1
“and M22 on the two tracks are thus conbined into a single piece of nusic

I
N o Cgasteaptor umeses)aiiAoe ek phh, SHpotRdRYCH YLERY, Lot
beginnin@:ﬁbnaQORheEhéughgyd%&@er table are advanced by one place.
As shown in Fig. 49, using én 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 trackrfile'in question. An audio data file
- pointer and an index number are written ﬁo one track
“descriptor Dn, and another audio daté file-pointer and
another index number are written to another track
descriptor Dm. In this case, one piece of music M1l on a
single track in the audio data file is aﬁparently 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+1" in the piay order ﬁable,'a track descriptor
'nuﬁbeern'describing_informétion aboﬁt the track “n* is
acquired.f;om a track information item TINFn in the play ‘
order table, and a track descriptor number Dm describing .
.inforﬁati?p abqut the track “n+l” is obtained from a |

- track information item TINFn+l in the play ordef table.”

All valid TINF values (track descriptor numbers)
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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 cknﬁ?é$¥ 20
accomodating a piece of nusic MZ2. The header is then er L4993 om t he
audio data file of the track "n+l" carrying another piece of nusic M1,
and the audio data of the track "n+l" with the nusic .title M4l is
connected to the audio data file of the nusic title NBZ. The two pieces of
music M32 and M4l are thus conbined into a single piece of nmusic Mbl on
one track. The processes above are inplenented by two functions. One
function involves adding a header to each 101 714 April 2005 of
i ndex-di vi ded _tracks, encryptl -track data using a different encryption
key for eactPlthxting dhe g dithddiedkaniordkn tdlnte arsingl e
audio data file. The other functlon i nvol ves erasing header infornmation
froma gi Revamgdid byaoae idlecgnd connecting the data in that file to
anot her audio data file. 8. -Qperation during connection with the personal
conputer The nexffgbherarack MDL and bdPAckydhens® adeptouhd EATtBgStem as
t heir data managenent systemin order to secure conpatibility with
personal cempet ewsliol Hatal fdle ahldaisepexiztgen@min advDbrRd: M2 -¢i SCs are -
used to record and reproduce not only audi o data but al so general data

- index, then erasing the index information from the header

| of the file allows the tracks to be combined as
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 "h"-is-the index~dividéd
latter hglf of an audio data file and that the track
"n+l" is found at the beginning of another audio data
file. 1In that'case, as shown in Fig. 51, a‘headér is.
‘attached to the data over the index-divided track.“n“ to
Create an audio data filé a&commodaéing a piece of music
M32. The heéder ;é then erased frém the audio data file
6f the track "n+l" carrying another piece of music M41,
and the audio data of the tréck "n+l" with the music.
title M4l is connected to the audio data file of the
music title M32._ The two pieces of music M32 and M41 aré
thus combined into a single pieée 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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handl ed by personal computers. On the disc drive unit 1, audio data are

reproduced as they are being read fromthe disc 90. VMeﬁkéhqzﬁB%Iity of
the portable-type disc drive unit 1 to access data is t i account,
audi o data shoul d preferably be recorded sequentially on the disc. By
contrast, the personal conputer has no consideration for such data
~continuity when witing data to the disc; the PC records data to any free
areas found available on the disc. The recordi ng/reproduci ng apparatus of
the invention has the personal conputer 100 connected to the 102 14 Apri
2005 disc drive unit 1 through the USB hub 7 so that the personal conputer
100 may i data.to.the disc 90 |loaded in the. disc drive unit 1. In that
set up, g§%e&§ﬁexa§%§1g?§ &FPFﬁén ﬁﬁ&gypg&ﬁﬁrgFaSk 3 Y453 NGy &t em of the

per sonal .c uteh 100, whi.le ﬁudi data are witten under control of the -
file sysgéﬁggFeP ePHFE¥PEMPTe ﬁﬁi?Of.eFFESFr9§K'aﬁ&dSEEaEﬁéoéﬁﬁpahatory
views sketching. how nanagenent authority i s noved between the persona
“conput er* é@xﬁ d2RAROfeEadinte anfFinglecandiredatiefddieth Theough the USB
hub 7, not shown, depending_on the type of data to be witten to.the disc

| oaded | AtEAE LUREHECNERVRLlVes gergsinghbesdrowigénemakidat framea -
transferred fromthe personal conputer 100 to the disc

: given audio data file and connecting the data in that

file to another audio data file.

-8. Oberation during connection with the personal computer
The next-generation MD1 and MD2 systems adbpt the
FAT system as their data management system in order'to
secure compatibility with personal computers. It follows
that nektlgéneration MD1 and Mﬁ2”discs are used to record'
and reprbduce not only audio data but also generai_data
‘handled by personal computers.
on thg_disc drive unit 1, audio data are reproduced -
as ﬁﬁey are being read from the disc 90. When the ability
of the portable—type disc drive uniﬁ 1 to access data is
takep into aécount, audio data shouldlpreferably—be
.recorded sequentially on the disc. By contrast, the
peréonal computer has no consideration for such data
‘continuity when writing data to the disc; the PC records
data to any free areas found available oﬁ the disc.
The recording/repréducing-apparatus of - the

invention has the personal computer 100 connected to the
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~fromthe hard

drive unit 1 for recording onto the disc 90 in the drive unit 1. In this
case, the file systemon the part of the personal conpqgﬁé ﬁ%% rovi des
FAT managerent over :the disc 900. it is assumed that thE" Pt 89 has been
formatted by either the next-generation MD1L systemor the next- generati.on
MD2 system Viewed fromthe personal conputer 100, the connected disc
drive unit 1 functions apparently as a renovable disc under PC control.
The personal conputer 100 can then wite and read data to and fromthe
disc 90 103 14 April 2005 in the disc drive unit 1 in the same nanner that
the PC wites and reads data to and froma flexible disc. The file system
of the persgnal conputer, 100 be furnished as part of the capabilities -
of an 08 (ééc”‘rcat‘jrc’:ﬂ?‘)E eite %@d% s pub1 o soadhad Wi known, the
OS may be recorded as suitable programfiles on a hard disc drive

i ncor por at &EHSPHe GEIIERR 10 PEYe WridE dgFen tosttdret Adgc e program

files are read and executed by the personal conputer 100 to inplenent the
 OS capabi | itaaged Hing thepgisicowsivewuaddi 8 -.daln ahett sehspergedefabm the

personal conputer 100 to the disc drive unit 1 for recording onto the disc
90 | oaded idatiEherdr wrd trint uhderThensudilo ofathearfd leeisyiseead oifl kst rati vel y

personal computer 100, Whi}e audio data are written under
éontrol of the file system of the disc drive unit 1.
| Figs. 52A and 52B are explanatory views sketching
how management autho:ity is moved between the personal
computer 100 and the disc dri#é unit 1 connected
therewith thrbugh the USB hub 7, not shown, dependiﬁg 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 tﬁe disc
Qrive‘unit.l for recording onto thé disc 95 in the drive
unit 1. In this case, the file system on the pértwof the
personal computer"loo érovides FAT management over the
disc 900, | |
It is assumed that the disc 90 has been formatted
by either the next—generatibn MD1 system or the next-
genéiation‘MDzﬁsystem. |
Viewed from the personal computer 100, the
connected disc drive unit 1 functions apbaréntly as a
removable disc under PC control. The pérsonal computer

100 can then write and read data to and from the disc 90
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disc drive (HDD) held by the personal conputerlloo. It is assuned that the

personal conputer 100 carries utility software for-subn%}é g% % dio
data-to ATRAC conpression encoding and for requiring th Pd2009r i ve unit
1 towite or erase audio data to or fromthe disc 90 |oaded in the unit
.1. The utility software i$ also assumed to be capabl e of referencing a
track index ,file on the disc 90 in the disc drive unit 1 in order to
| ook up track information recorded on the disc 90. This wutility software
is held illustratively as programfiles on the HDD of the personal
conput er 100. 104 Described below is how audi o data recorded on a storage

edi um of; f R ESANA: SRR 1190 3K LURC ke £BAY ghiedcand recor ded
to the disc 90 loaded in the disc drive unit 1. is assuned that the

utility ,sqftwar ﬁaﬁ%@gagn%%t%be%ea a]%Qgth £1e30%300G  gLhe. user i rst

performs an operation on t er sona causi ng it towite
the disc 90 Foa%%afif?L%Y%‘f%%‘e ?F@‘%"ﬁ%g‘anaﬁﬁéoeﬁﬁ%f o 10T s ¢ he
oper at | ohSeriEhBLRal 525, B RbbreabeR T3k 4R00R "Shetl TobePdedndt Commana
_ operatio atidi aP n o8 e 8§48€t command
'S sent gfrom ihe_persqngl tagpgaeao%oo fothe diss drive unig 1 |
may be recorded as suitablé program'files on a hafd disc
‘drive!incorpdfated in the personal computer 100. Upon
' start-up, the program files are read and executed by the
pgrsonal computer 100 to implement the 08 capabiiities.

Fig. 52B shows how.audio data afe transferred from
the personal computef 100 to the disc drive unit 1 for
recording‘dnto the disc 90 loaded in the drivé unit 1.
The audio'data_are retrieved iilustratively from the hard
disc drive (HDD) held by the personal computer 100.

It is assqmed that the peréonal computer 100
carries utility softﬁaré Eor~submitting audio data to
ATRAC éompression encﬁdingrand for requiring the disc

" drive unit 1 to write or erase audio data to or froﬁ the
disc 90 loaded in the unit 1. The utility software is

.-also assumed to be capable of referencing a track index
1file on the disc 90 in the disc drive unit 1 in order to
lock up track ihformatioﬁ 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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The audio data A are then read fromthe RDD of the personal conputer 100.
The retrieved audio data -A are subjected to an ATRAC conpressi on encodi ng
~process by the wutility software carried by the personall4 gP®® 100. The
process turns the audio data A into ATRAC-conpressed data that are
transferred fromthe personal conputer 100 to the disc drive unit 1. Upon
receipt of the wite request command fromthe personal conputer 100, the
disc drive unit 1 starts receiving the ATRAC conpressed audi o- data A being
105 14 April 2005 transferred fromthe personal conputer 100. The disc
drive unit 1 recognizes the command .as a directive for witing the
transferred-data to the disc 90 as audio data. Mre specifically, the disc
drive unit 1 receP9esribpd Badry Hmithon e tfr-pereerried Ppder 100
through the USB hub 7. The received data are forwarded to the nedia drive
unit 2 vi astrEagsBrediary gée theaRarAERBLy COMPHRSEel080ArROFYBEC811W th t he
audio data A fed to the nedia drive unit 2, the systemcontroller 9 .
-, causes t héramsdezred wadumierozded Wi thet BdsgulPoldatdaedAinothae disc 90
under control of the FAT=based nmanagenent schenme of the disc drive unit
1.. That idisthdrdwdi ondat a.A Breis vassymed ttthdthetlth sct Blitgonsecutively in-
increnents of four recording blocks (64 kilobytes X 4) based on the FAT
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

o request command requesting a write operation of the audio
data A oﬁto the disc 90. The write request command is

_seht from the personal coﬁbuter 100 to the disc-drive
unit 1.

The audio data A.are then read from the-HDD of the
~ personal computer-loo.. The retrieved audio data A are
subjected td‘ah ATRAC compression encoding process by ther

utility software carried by the personal computer 100.

Thé prbcess turns the audio data A into ATﬁAcucompressed
idata that are trénsferred from the personal computer 100
- to the disc drive unit 1. |

Upon receipt of the write request command from the
pefsonal computer 100, the disc drive unit 1 starts

receiving the ATRAC-compressed audio data A being
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system of the disc drive unit 1. Until the data wite operation on the disc

90 is conplete, there occur exchanges of data, status Lﬂgorg%h'on, and
commands between the personal conputer 100 and the disc PPY) it11in
keeping with a suitable protocol. The exchanges are performed to control
the data transfer rate in such a manner that neither overfl ow nor
underflow will occur in the cluster buffer 4. In addition to the wite,
request command nentioned above, an erase request command nay be utilized
by the 106 14 April 2005 personal conputer 100. The erase request conmand
is used to request the disc drive unit 1 to erase audio data from the

disc 90 heagREdritrdd e tehk p%gso%qmoﬁrg%@r%ndl;{ds}% 8 hlzq—:-oﬁﬁl cLconmput er 100. .

is connected to the disc drive unit 1 a s - I'daded in the
unit 1, thegMtitity S reads .t ' jndex file fromthe disc 90. |
ity 159 AEAChe! BomRlted W WAl 8 e (he

The retrieve ata are t rre

per sonal 1 e receiyved. data t he rrsonal  conputer
100 may ﬁﬁ&(&g?‘ at?t;}l\?e%%a&%%%%f%‘; CH{[E\ &9 1 58S of15¢ na0 i 8E§&f’a ®d on the
di sc 90. Suppos

i _ & %hat the user, at the personal -conputer 100  views the ]
di splayed title ?l%ts%%ﬁlgﬁ??£&¥$ %ﬁeogﬁ?ﬁtaﬁﬁv?oggFEsé E&FeaVRSaudi o data
- (Calfed Eﬁ% %H Eg 2%2 E erm 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 contrbller 3.l 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 FATQbased management scheme ofi

the disc drive unit 1. That is, the audio daté A are

written ‘to the.disc 20 consecutively in incremeﬁts of’

four recordiné blpcks (64 kiiébytes X 4} based on the FAT

system 6f the disc drive unit 1. | |

Until the data write operation on the disc Sp.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

prqtocol. The exchangés are performed to contr§1 the data
transfer rate in such a manner that neither overflow nor
undérflow_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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hereunder) In that case, information designating the audi o data B to be
erased is transmtted to the disc drive unit 1 togetherdé%ﬂﬂzﬁ erase
‘request command. G ven the erase request conmmand, the dﬁ p unit 1
under its own control erases the audio data B fromthe disc 90 as o
requested. Because audi o 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 ~conbining a plurality of audio data files as
expl ai ned 107 14 April 2005 above with reference to Figs. 39A and 39B. 9.
Restrictions on copying of audio data . fromthe disc Protecting the

copyri ght s Qdr MHHI0 UHAIECAAL] P! BFalles G- RIS, 2530l |2l N9

appropriate restrictions on their copying to er storage medi

Consi der a t@%@é@':ﬁ{é apdi o fatq, held on %Oge Salf%'r? a?%&‘?{ffa% Scfme;“réled

fromthe disc ve unit 1to the 'personal X neeeore o 90
has been | FEEESd ) 16ARG “thd Rertieder at on. MDL System or the
Checkin and checkoBub T8 Be vhRaChBScOSaPaAl SPBPHERFoLABA%andor cont ol
of the connected to the disc drive unit 1 and the disc 90 is
loaded in the unit 1, the utility software reads the
track indéx file from the disc 90. The retrieved data are
transferred from the.disc‘drive unit 1 to the personal
.camputer 100. Based on the recéived datah‘the personal
‘computer 100 may illustratively display a title list of
the audio data held on the disc 90. .
Suﬁpose that the user at the personal computer iOO
views the displayed title list and performs an operation

to erase.certain audio data (éalled the audio data B
hereunder)g In that case, information deéignating the
audio data B to be erased is tranémitted to the disc
drive unit 1 together witﬁ an erase request command.

- Given the erase request command, the disc drive unit 1
under its 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 audic data;ffom, say, a huge file

combining a plurélity of audio data files as explained
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above-nentioned utility software carried by the personal conputer 100.

Audi o data 200 retained on the disc 90 are first noved Lf tqgggﬁrsonal
conputer 100 as shown in Fig. 53A. The "nove" operation %BW ts a
series of actions including the copying of the target audio data 200 to
the personal, conputer 100 and erasure of the audio data in question from
the original storage nmedium (i.e., disc 90). That is, the nove operation

i nvol ves deleting the target 108 14 April 2005 data fromtheir source

| ocation and noving the data to their new destination. A check-out is
defined here as the operation of copying data fromone storage nmediumto .

anot her, _w . rightful copy caunt (i.e., t unber of times source

data area?k%%w@&t@o%€53586fﬁd¥Pe§F Fnaééﬁyfuﬁg§ﬁ nted by one for the
-data in question. A check-in is defined as the operation of erasing
checked-out data fromthe check- out destination, with the rightful copy
count for the checked-out original data incremented by one, Wen the audio
data 200°ar RFOVEICEHORAOPTAIAERY @bnpder daba fremgbhe @kecsent (as

audio data 200') to the storage nedium such as the HDD of the personal -
conputer 100 foPTPeReFHIAG-RRcERRYTighias the audio data reoorded emased from

the disc 90. The personal conputer
the disc 90 requires establishing appropriate

restrictions-on their copying to other storagé media.
Consider a case in which audio data held on ﬁhe disé 920
are transferred from the disc drive unit 1 to the
personal.computer 100 fof recording illustratively onto
the HDD in thé PC.

It is assumed ﬁere that the disc 90 hés been
formatted bf either the_next-géneration MD1 system or the
next—generation MD2 system. It is aiso assumed,that-the
operations such as check—in and check-out, to be
discussed below, are performedrunder control of the
ébove-mentioned qtiiity software carried by the.personal
_computer 100. |

Audio data 200 retained on the disc 90 are first
moved to the persoﬁal computer 100 as shown in Fig. 53A.
The.“move" opefation represents a series of actions
including the copying of the target éudio data'2007to thé;

' personal computer 100 aﬁd erasure of the audio daﬁa in
question from the original sﬁorage medium (i.e., disc 90}.

That is, the move operation involves deleting the target
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100 then sets an all owable (or sone predeternined) check- out (CO count

201 for the noved audi o data 200" as shown in Fig. 53B. %n tgfﬁ exanpl e,
t he al |l owabl e check-out count, is set for "3" as i ndi cal ®8PHZPRr ee
filled-in circles in the figure. The audio data 200' are allowed to be -
checked out fromthe personal conputer 100 to an external storage nedi um
as many tines as the allowable check-out count thus established. If the
checked- out audi o data 200 renai ned erased 109 14 April 2005 fromthe
original disc 90, it would be inconvenient for the user. The possible
inconvenience IS redressed when the audi o data 200" checked out to the
per sonal &$$te£ t witten back.to the dis¢c 90. Wien the audio data
200' are witten If)célntl,k %Df h%oulf)(fei? g]l%%"i‘tjo‘?%ca POBHAY hehp el ato conput er

100, the || omabl e check-out, count is decrenented by one (3 - 1 = 2) as
shown in Fia}b“e%%@e"ﬁ\t H; Yt the audio data 200'° held in the personal
conputer 100 can still be checked out rightfully twce and thus will not
‘be erased from t Re beckogutad sadedined hewe asditbedpper20donard copi ed
fromthe personal conputer 100 to the disc 90 and held there as audi o data
200". The &R datifedeamytons Eiorae inedinadey dnoulser, ofittthes copyri ght”

managenment information contained in the
‘ 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 eraéing checked-out data from the cﬁéek—
. out destiﬁation; with the rightful copy count for the.
'cheeked—out original data incremented by one.
When the aﬁdio data 200 are moved to the-personal
: computervloo, the data are sent (as audio data 200') to
the‘storage medium such as the HDD of the personal
computer 100 for recording tnereto, and Ehe audio data
200 are erased from the disc 90. The éersonal computef
100 then sets an allowable {or seme.predEtermined)_checkf
out (CO) count 201 for the moved audio data 200' as shown
in Fig. 53B. In this example, the allowaEle check-out
éount_is set for "3" es'indicated by three filled-in
circles in the figure. The audio data 200' are ellowed to
~be checked out from the personel computer 100 to an
external storage medium as many times as the allowable
cheek~out count thus established.

If the checked—but audio data 200 remained erased
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track descriptors in the track information table (see Fig. 34B). Because

each track is assigned its own track descriptor, the al]owabl heck- out
count can be set for each track (each piece of audio daf%%gmﬁﬁpgack
descriptor copied fromthe disc 90 to the personal conputer 100 is used
as control information for managi ng the correspondi ng audi o data noved into
the PC 100. |Illustratively, when any audio data are noved from the disc
90 to the personal conputer 100, the track 110 14 April 2005 descri ptor
corresponding to the noved audio data is copied to the PC 100. The
personal conputer 100 utilizes the copied track descriptor in managing the

audlo da ed fromt e_ 0. nov.ed audi g datag are recorded
say,E?ﬁb 8F1§H@ gﬁaP% ﬁgﬂF?PH%gﬁe ﬁQQ¥$9ﬁSPﬁ|%QJ al | owabl e
check ou% count 201 % i E exa is set tqQ the copyright :
managemehtS HE6Fmat Fof P?ﬁsfh t?%ﬁ?n t?Pﬁ?oFs FRdraaredoie® t he
al | owabl e_ check-out. count, the copyright managenent information includes
an eqU|pﬁﬁﬁtaPéloféﬁthgﬁplfﬁpﬁﬁkﬁﬁeoége§P-G@@ PercOiade FPBPUARY a cont ent
I D for identifying the checked-out content.(i.e., audio data). In the
setup of 1RPgars3erithencgarknent the @isch80.copy destination device is

verified based on the equipnment 1D in the copyright managenment i nfornmation
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 BC 100. As a result, the audio data éOO' are
copied from.the personal computer 100 to the disc 90 and
_héld there as audio data 2007.
| The allowable check-out count 201 is managed by use
of the copyright management information contained iﬁ the
ﬁrack deéCriptors in the track infofmation tablé (see ﬁig.
34B} . Because each tfack is assigned its own. track
descriptor, the allowable check-out count can be set for
'eadh 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 manégihg the
correqunding 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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corresponding to the audio data to be copied. If the equipnment IDin the

copyri ght managenent information does not match the equiﬁggnt IB of the
copy destination device, copying is not permtted.. In PIROCR - out
processes of Figs. 53A through 53C, the audio data held on the disc 90 are
noved to the personal conputer 100 and then witten back to the disc 90.
The procedure appears conplicated fromthe user's viewpoint and could be
perceived as a waste of tinme 111 14 April 2005 because of the tines
-involved in reading the audio data fromthe disc 90 and witing the sane
data back to the disc 90. Furthernore, the user would find it aberrant for

the audio : ' ven t raril from.the  disc 90. Such
_awkmardneé?‘%sgclle% Oél% e?%}%%"%‘&ﬁ%g ?g’p B “ﬁ{(&d & g@éﬁslﬁpon a
check-out of audjq data f the disc 90, so that the outcone_in Fig. 53C
i s reached '“j|°r?lneodr Yo ?ﬁ%lé‘??&& f aﬂiﬂf‘-oﬂ?rﬁ%?gi FEEPBEEEWLPE BRélizen
sinplified ] rocedugﬁrexecgt d in.response to .a single command fromthe
user, such ERIEE SEFRCFUGES CgAPEORaBd "RREPEGE the andéoodata(1) The

target -audi 0 dg;% are copied fromthe disc 90 to the HDD of the personal
conput er 188VesndTCRe tAGdAdSCudPa reen delte dreYeR idito odata eaxeased by

di sabling part -

- recorded to, say, the HDD of the personal computer 100, a
predetermined allowable check-out count 201 ("3% in this
exemple)_is set to the copyright management information
in the track descripter. |

In addition to the dallowable check-out count, the
- copyright management informatien 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 equipmentrID 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. 1If the
equipment ID in the copyright managemene informatioﬁ does
| not metch the equipmeqt ID of the copy destination device,
copying is not permitted..
In the checkjout processes of Figs. 53A through 53C,
the audio‘data held on the disc 90 are moved to the
-personal computer 100 and then written back to tﬁe disc
90. The procedure appeers_complicated from the user's.

viewpoint and could be perceived as a waste of time
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of the managenent data about the audio data in question. For exanple,

a
link information item TINFn linked to the track descrip rrespondi ng
to the audio data is erased fromthe play order table, dﬁgA%%%Pﬁi -
information itemPINFn Iinked to the track descriptor corresponding to
the audio data is deleted fromthe programmed file order table. )
Alternatively, the track descriptors thenselves corresponding to the audio
data in question mnmay be erased. This step renders the audi o data unusable
112 14 April 2005 of the disc 90, after noving the data fromthe disc 90 to
“the personal conputer 100. (2) Wen the audio data are copied to the

per sonal ut er. Q in_step (1) ahove, the .track descr,iptors '
correspo%ﬁ%%%%Fooﬁhi%§u5ﬁge§aﬁgggh¥e RY) E@ﬁ%&@9t5hFh€QQ39 §R%he PC 100.

(3) The rsonal conputer 1Q0 recqrds predet ermi ned al | owabl e check- out
count (e&%p@ FﬁﬁengFiﬁgs?ngowFHE188p§%?gﬁﬁmﬁaﬁé§én§ﬁFh ot i on i t he

track descriptors corresponding to the audio data, copied (i.e., ‘noved)
from t he 9diS6c °80. {uythaumeren the vk kwelehdr fbudr it caberrant ofierhe  di sc

90, 't he personal conEuter 100 acquires a content ID corresponding to the
noved audite gadio #AEs Eenbenerppefls evepotdmpoasridgi cdtrowetht the audio

data that nay be
: 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
éimplifiea fashion. Explaiﬁed below is one such

- simplified procedure executed in response to a single
command from the user, such ag "Check oﬁt audio data
_named XX frﬁm the disc 90.”

(1) The target audiO'datarare 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 éudio data in question.
‘For'example, a link information item TINFn linked to the
tr;ckrdesgriptor cdrréspbnding to the audio data is
efased from the play oxder table, and a link information
item PINFn linked to the track desériptor corresponding
to the aﬁdio data is deleted from the programméd file
or&er table. Alternatively, the track descriptors
themselves corresponding to the .audio data in queétion

may be erased. This step renders the audio data unusable
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. checked in subsequently. (5) The personal conputer 100 then decrenents by

one the all owabl e check-out count recorded in step (3) ﬁﬁg ﬁ bg t he
copyright managenent information in the track descripto 54 %ponding to
the noved audio data. -In this exanple, the all owabl e 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 |oaded, the track descriptors 113 14 April 2005
corresponding to the noved audi o data are enabled. This is acconplished
illustratively by restoring or reconstituting the link information itens
TINFn and PINFn erased in step (1) above. Were the track descriptors

t hensel ves corresponding to the audio data were erased earlier, these

track desciptd¥s e rFhorfiiarmeyingythe st dxom tihe cbiegsond ng

track descriptors may be transferred fromthe personal conputer 100 to the
di sc drivé&hshireysargl cssmutiary 1o the disc 90. Carrying out steps (1)

"~ through (6) above conpletes the entire check-out. procedure. The steps
permt copying of2deWheadthaedruddet dataomrtheogied 86 thet perpenabnal
conputer 100 while sparing.the user redundant chores and ensuring
copyri ght mootedieron oot Me@udilo dﬁoﬁjrei,n thglestacd descriptors
corresponding to the audio data are also copied to the
HDD of the PC 100.

(3) The personal computer 100 records a
predétermined allowable check-ouﬁ countt (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 96,

(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 conient iD,is
recorded as indicative of the éudio data that may be
.checked in éﬁbsequently.

(5) The personal compuﬁer 100 then decrements by

~one the allowable check-out count recorded in step (3)
'above to the copyright management infofmation inlthe
track descriptofs corresponding to the moved audio data.
- In this exémple, the allowable check-out count is now
 reduced to "2 (=3 —Vi).
'(6) Oﬁ the disc drivé unit 1, not shown, in thch

the disc 90 is loaded, the track descriptors
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The audi o data copying steps (1) through (6)-above are applied preferably
to the audio data that were recorded onto the disc 90 by t he user
operating the disc drive unit 1. Checked-out audio dat a' 4P 2HBR ked in as
follows: -the personal conputer 100. first searches for the desired data:
fromanong the audio data recorded therein, as well as for control

i nformati on such as copyri ght managenent information in the correspondi ng
track descriptors. Wth 114 14 April 2005 the audio data and the control
information found and ascertained, the target data are checked in '
accordingly. 10. Coexistence of the next-generation MD systemwth the

current stem.The next-sgeneratd on VD1 stem can e fhe_sane disc
adopt ed B EREESUAES: oD tEFe Peve o S En SRR e SRARIES { o AR of t ho
next - generati on . system.differs significantly fromthe disc format of
The corr S spgenbgdebht Hiidshactivetin BY as g e Sgeronts that w Tl
keep the user from getting confused mhen,usigg either of the two disc.
formats SRCORECLEHE188sENG fskyAREormagign siams TLERepad & TNFaW
“portraying conceptual |y how t he next-generation MDL system and. the current

MD syst BERAR] éBegtsP i(A)t RBO¥Rsc Wreye BRettIackhdedrsiptarsve unit 1

conplies with both digital and anal og
themselves corresponding to the audio data were erased

earlier, these track descriptors are reconstituted.
Alternatively, the corresponding track descriptors may be
transferred from the pérsonal computer 100 to the disc
drive unit.i for recording onto the disc 90.
Carrying out steps (1) through (6) above completes

the entire check-out procedure; The steps permit copying
.rof desired éudio data from the disc'§0 to the personal
ieomputer 100 whiie spariné_the user redundaﬁt chores and
ensuring gopyright protection for the audio data in
question.

The audio data copying steps (1) through (6). above
Aare applied preferably ;o the audio data that were
recorded onto the disc 90uby the user operating the disc
drive uhiﬁ 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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formats for the audio signal to be input and output. Gven a digital audio
signal, a next-generation MDL system 70.in Fig. 54 dete er mar k
4.Rpd 2085

fromthe signal by a predeterm ned nethod, gets an encr it 72 to
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 MDL system 70 -gets an A/ D converter, not shown, to covert
the signal 115 14 April 2005 into a digital audio data signal, detects a
wat ermark- from t he audi o data signal, encrypts the signal, and sends the
encrypted signal to the recording/reproduction wunit 73. The
recording/ reproduction unit 73 subjects_the encrypted audio data to ATRAC
conpr essi ofrEn @8Ry athe 2080 e SOREE Lo dBd oxmaitd cBata Rde 286nvert ed to
1-7pp nodul ation format together with the key information 74 before
getting re@scgsgainedhe titieséaggetngdetahans. chieckird vat eceariideilyct ed from
the input audio signal contains illustratively copy guard information,
"then the recording/reproduction unit 73 may be inhibited fromcarrying out
any wite operation accordingly. For audio data reproduction, both the
audi o dat altandCedrel soenes pohdilng keyt +gqéoenst ion Ndl aseste@adeftiom the
disc 90 by the recording/ reproduction unit 73. The data are decrypted by
a decrypti eheubihkréhtuMbDngythemkey _ o
The next-generation MD1l system can usé_the same
disc‘adopted by the current MD system, even thought the
disc format of the next-genération 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'neit~generation MD1 syétem and the current MD
system may coexist in the disc drive unit 1. The disc:
drive unit 1-compliés‘with both digitél and analog
formats for the audio signal to be input and output.
Given a digital audio signél, a next-generation MD1
system 70 in Fig. 54 detects a watermark from the signal
by a'predetermined method, gets an encryption unit 72 to
eﬁcrypt 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 MD1 system 70

gets an A/D converter, not shown, to covert the signal
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information 74, whereby a digital audio signal is acquired. The digital
audi o signal thus obtained is converted to an anal og aug‘}g siéﬁgl by a DA
converter, .not shown, for output. Alternatively, the di§t {8/ io signal
may be out put unconverted wi thout the intervention of the D/A converter. A
wat ermark may al so be. detected fromthe audi o signal being reproduced
fromthe disc 90. If the detected watermark is judged to include copy 116
14 April 2005 guard information, the recording/reproduction unit 73 nay be
i nhibited fromcarryi'ng out audi o data reproduction accordingly. In a
current MD system 71 of Fig. 54, a digital audio signal is furnished with

generatiq&tgﬁ%agﬁgﬁggﬁ F@hg@n@%k%nSgéféggfgggggkglaC%%¥e¥%%-genent System

bef ore being for _ ‘recordin _ ction unit’ An anal og |
oudl 0 o1 9ty ke B Bk BEANCT Rl Beal ol Bhopudioodara by an MO
i or mat FoRCy CeBNEr R E SR 85 B g FrePEaRe T o BRY EPEORUBREeE the
o daPR T &3 conber UERE TR ER TR SR DGk oR dubh 15 WAFITEE (29  he di sc
9., nOtgiggggted audio_data to ATRAC ccméression encoding. The
compression-coded audio data are converted to 1-7pp
moduiation'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_bé inhibited
from carryihg oﬁt any write'operation accordingly.
‘For audio data %eproduction, both thé audio data
and the corresponding key infprmation 74 are read_froh
the disc 90 by the recording/reprodﬁction unit- 73. The
data are decrypted by a decryption unit 75 using_the key
: informaﬁion 74, whereby a digital audio signal is
acquired. The diéital audio signal thus obtained is
conﬁerted to an analog audio signal by a D/A converter,
not shown, for output.r Alternatively, the digital audio
signal may be output unconverted withcut the ihterventionl
of the D/A cénverter; 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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For audi o data reproduction, the desired audio data are read as a digital

audi o signal fromthe disc 90 by  the recording/reproduc‘L§n1 b% 76. The
‘digital audio signal is converted to an anal og audi o sig ?"%@ he DA

converter, not shown, for output. Alternatively, the digital audio signal
may be output unconverted without the intervention of the DA converter.
In.the above-described disc drive unit 1 in which. 117 14 April 2005 the
next-generation MJ systemand the current MD system coexist, a switch 50
is provided to switch explicitly between the operation nodes of the two MD
‘systenms. In particular, the switch 50 is used effectively when audio data
are to be rec%%?ed o t he disc 90. Fig. S an external view of a '

ortabl e-t Frakd Wi (Ehe fﬂﬁ??ﬂ%ﬂg RR?QHﬁqlqplQﬁkﬁnﬁ%nﬂ§Y\M th a
p
hinge, which is |ocated in the rear and hidden in Fig. 55. Sliding on a
“slider 52 419 dmhidited S5% Garting IMufgeud swaig spmradvgtiarom a body
55. A disc guide appears in the opening through which to insert the disc
'90. Wien tHfeatidady-is inserted along the guide and the lid 54 is swng
‘shut, the disc 90 is |oaded into the disc drive wunit 1. Wth the disc 90
t hus | oaded, t-he @hse durvenunMbd syshemnofitofaFliy.rBadsai digioali on from
the lead-in area and U-TCC area of the disc 90.
‘audio signal is furnished with generation management
information by SCMS (Serial Copy Management System)
before being forwarded to a recording/reproduction unit
76. An analog audio signal, if supplied, is converted to
digital audio data by an A/D converter, not shown, before
béing 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 received:audio
data to ATRAC compression encoding. The compression-coded
audio data are converted to EFM format before being
written to.the disc QQ, not shown. A : o
For audio data reproduction, the desired audio data
are read as a digital‘éudio 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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A phone jack 53 serves as an anal og audio signal output termnal. The user
may plug audi o reproduction neans such as headphones i o t he phone jack
53 to enjoy the sound of audio data reproduced fron1the‘HA@32§€5 Al t hough
not shown in Fig. 55, the disc drive unit 1 is also provided with various
keys for control purposes: keys for designating disc operations such as
play, record, stop, pause, fast forward, and rew nd; keys 118 14 April 2005
for editing the audi o data and ot her i nformation held on  the disc 90; and
keys for inputting commands and data into the disc drive unit 1. These
keys are located illustratively on the body 55. The above-nentioned switch

50 is at tipehedxt ddiiraatioreMpit @visher P4y dheHes A éZ <t dl t 1. As

.shown in Fig. 55, the switch 50 iS made fairly large I.n | ocat ed

conspl cURUEI<ee & HiASL B9 usep:sabienl %@mgat e%ﬁ]gca;&d“ ve unit 1in,

Fig 55, the switch 50 is Shown tgha ei t her ¥ the operation
mode of PREvESH %S%n%‘P SHEEAORDEbgR, b hreTiicg 4SV§t§F*§'o ki pped i th &
chopay Bk ihyerTend sekoxab! S LAl ake xarl gus, pper align siaes of
Uhit 1 gggadgggl%grgglgeg%rgeaotglgﬁe disc 90.
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. 55.
Sliding on a:slider 52 allows a lid 54 around the hinge
- to swiﬁg open away frém a body 55. A disc'guide appéars
in the opening through which to_insert,the disc éo., When
the disc 90 is inserted along the guide and the 1id 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 ffoﬁ the lead-in afeé N
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 reprodﬁctién
means such as headphones into the'phoﬁe jack 53 to enjoy-
Vthe sound of audio data repréduced from the disc 90.
Although not shown in_Fig. 55, the disc drive unit
1 is also provided with variqus keys for control
purboses: keys for designating_disc operations such as

play, record, stop, pause, fast forward, and rewind; keys
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onscreen indications in conjunction with the operation node set by use of
the switch 50. Described below wth reference to the flowhart of Fig. 56
is how the disc drive unit 1 typically works when fornﬁkiﬁﬂazpﬂé di sc 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. Wth the 119 14 April 2005
“disc 90 | oaded, step S201 is reached in which information is read first
fromthe |lead-in area and then fromthe U- TOC area on the disc 90. In step
S202, a check is nmade to see whether the operation node of the disc drive

unit 1 is set_by,.the itch 50 for_the current MD. system or for the next-
gener ati on e}s/c%}stiléjrﬁ Sq\%e iar]rl‘j?]toeéf%fofrfcﬁ@% ah niheld Rjed set

for the current, MD system. step 5203 is reached. In step 5203, the | oaded
disc 90 is JugHFe soafblaélda}eépsc MRS Syt rdandshiasl fitfeed for

further formatting, which is characteristic of .the current NMD system The
di spl ay uni*t®1 Hfefigia 8iye WitcleenThagrckevsnasayilegathdt the disc 90
is a blank  _disc. If in step 5202 the operation node of the disc drive
unit | is jddyesresivedy oRe thexbogendbati on MDL
| 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 50 is made fairly large in
" size and located conspicuously to attract the user's
_attehtion. on the disc drive unit 1 in Fig 55, the switch
- 50 is Shown switchable either to hMD“‘for the operation
mode of the current MD sysﬁem ér tO'"NEXT;GENERAfION MD*
for the oéeration mode of the next-generation MD1 system.
The 1lid 54 is also equipped with a display unit 51.
The display unit 51 displays varibus operation states of
the disc drive unit 1 and track information from the disc
90 lqaded in the unit 1. The displéy unit 51 also gives
onscreen indicaﬁions in coﬁjunction with the operation
modé'set by use of the switch 50.
Described below with reference to the flowchart of
Eig. 56 is how the disc drive unit 1 typically works when
formatting the disc 90. The steps in Fig. 56 apply when a
'sp-called virgin disc (unused disé) is to be formaﬁted.
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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system then step S204 is reached. In step 5204, the display unit 51
indicates that the disc 90 is a blank disc for a period . severa
.seconds before step 5205. is reached automatically. kﬁé@“%@ég,-the
display unit 51 is nmade to display a nessage 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 120 14 April 2005 '
formatted, step 5206 is reached. Illustratively, the instructionis
entered into the disc drive unit 1 by the wuser operating a suitable key on
the body 55 of the unit In step S206, the disc drive unit 1 submts the

disc 90 o r LAY e fith —generation. min the
manner desg?i%gdﬂgégkgér9%§§h§?g e%%ngggsp%dtgg Pﬁ%ﬁghépgg%Pagiég 18. Wil e
the disc;90_isbei [ dy, _the.display_unit,51 shoul referably
indicatelgt %g?o?%ggFi%gO%?%%gs%e%Q ih %ggarggg.EQ?Ph%FﬁQ gP%rﬁﬁtting
process ﬁﬁﬁpleted in gte&.szog step S207 is reached. In step S207, the
di spl ay tagféignnﬁ g ¢55¢ gPve a nmessage saying that the | oaded disc 90
is a blank next-generation MDL disc. If ip step S205 the user gives an

i nstruction tha® 3P G oR i 1% PR drPrettRdWht gy 5905 i s-fol | owed |

by step S208. |n step 5208, the display unit 51 gives. an
operation mode of the disc drive unit 1 Is set by the

switch 50 for the current MD system or for the next-
genefation Mﬁllsystem. If in step $202 the operation mode
is judged set for the current MD system, step SZOBris-
rgached; In step 5203, the loéded disc 90 is judged
“ﬁsable as a current MD system disc:with_no need for
'further‘formatting, which is characteristic.of the
current MDréystem. The disblay unit 51 then gives an
onscreen indication saying that the disc 90 is anblank
disc,

If in step S202 the operation mode of the aisc
drive unit 1 isg judged set for the next-generation MD1
‘systeﬁ, then step 5204 is reached. In step S204, the

'  display unit 51 indicates that the disc 90 is a blank
disc for a period of,'say,_seﬁeral seconds before step -
5205 is reached‘automatically.

In step 8205, the display unit-51 is made tQ'

. displéy a message asking the user whether or not to

. proceed with formatting of the disc 90. If the user-giﬁes

an instruction specifying that the disc 90 is to be
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i ndication pronpting the user to set the switch 50 for the operation node

of the current MD systemin the disc drive unit 1. In s%e jégg' a check
“is made, upon el apse of a predeterm ned period of tine, 40P Whet her t he

setting of the switch 50 stays unchanged despite the 'indication on the
display unit 51. If the setting of the swtch 50 is judged unchanged in
step 5209, a tinme-out is 121 14 April 2005 recogni zed and control is °
returned to step S205. Fig. 57 is another flowhart of steps carried out .
by the disc drive unit 1 in formatting a virgin disc 90 |oaded therein. In

step 5300 of Fig. 57, a blank (unused) disc 90 is |oaded into the disc
5301 is read first fromthe lead-in

drive unit $“ |n.step i nformation ] '
area and . 95&#%5?#%tﬁﬁ?ﬁ}%%%gdﬁbéﬁﬂc St dilddugbracavelyp SBe2, based on
the U-TOC information thus acquired, the display unit 51 is nade to give
an i ndi cat QIR Re D 4deETrad dartop the digask ives aniltn isthep t3@03, t he
record. key (not shown) on the disc drive unit 1 is operated to instruct
“that data &Y (PHELIEDRdERittalige kgiys @G hen bady diSs ofdrtihee umiditt 1. The
recording instruction may be given to the disc drive wunit 1.not only by
operation &f- the record key of the unit 1 but also from say, the personal-
conputer 100 connected to the disc drive unit 1.
: In step 5206, 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 being
- formatted, the display unit 51 should preferably indicate
the formatting process is in progress. With the
formatting process completed in step 5206, step $207 is
reaghed. In step 8207, the-display unit 51 is made to.
give a message saying that the loaded disc 90 is a blank
next-generation MD1 disc.
If in step $205 the user gives an instruction that
the disc 90 is not to be formatted, step‘S205 is:lelerd
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, upoﬁ elapse
of a predetermined periocd 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 the

switch 50 is judged unchanged in step S209, a time-out is
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Wth the recording instruction given to the disc drive unit 1 in step
S303, step 5304 is reached. In step S304, a check is made to see whet her
‘the operation node of the disc drive unit 1 is set by t HeABHi300R 50 for
the next-generation MDL systemor for the current MD system If in step
5304 the operation node of the disc drive unit 1 is judged set for the
current MD system then step 5306 122 14 April 2005 is reached. In step
5306, -a recording process of the current MD systemis started on the disc
90. If in step 5304 the operation node of the disc drive unit 1 is judged
set for the next-generation MD1 systemby the switch 50, step S305 is

reached. ' i-S¢ 9Q. is formatted b next - generati on MDL.
system i rﬁje{&ﬁ %L%ﬁr?g%%éeségpl%g)& gasr %eé:}l%etﬁoefscetreé%cé@r}{%d Fig. 18. Step
5305 is follomeg.by ggeg 5306t§n m?ich ﬁ rec rding process of the ;
next - gener ation W1 2ystBnfPST8thr t tUYGHAFhefoFhEPEed2drs8900Ut Descri bed
below with reference tq the flowhart of Fig. 58 is how the disc drive
unit 1 ti%’i che PIR6r R We i ifedoftli A TRAN Eata HEFIiRe ddissc 990. The
processi varies dependi ng on whet her the operation node of the disc
drive un'gaﬁeﬁaFEﬁ§§lﬂhe Iypetep $HEO dPEcFDY; F7e.a hhenkefunheed] sc 90 has

been formatted by the next generation MDL system
disc 90 1s loaded into the disc drive unit 1. In step

3301, informatioﬁ is read first from the lead-in area-and
-then from the U-TOC area of the disc 90. In step 3302,—
based on the U-TOC information thus acquired,lthe 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 ﬁnit 1 is operated to instruct that data are
to be recorded to the aisc 90 in the disc drive unit 1.
The recording instruction may be given to the disc drive

_ ugit 1 not only by operation of the record key of the
unit 1 but also. from, say, the personal compuﬁer,lQO
connected to-the disc drive unit 1.

Wiﬁh the recording instruction given té the disc
drive unit 1 in step S$303, step S304 is reached. In step
S304, a chedk is made to see whether the operation mode -
of the disc drive ﬁnit 1‘is set by the switch 50 for the
next—generatioﬁ‘MDl system or for the current MD system.
If in step S304 the operation mode of thé disc drgve unit

1 is judged set for the current MD system, then step S306
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:

‘a blank disc. If Lfhendskerod

In the first step 5210 of Fig. 58, the disc 90 is |oaded into the disc
drive unit 1. Wth the disc 90 l'oaded, step 5211 is reached in _which
information is read first fromthe |ead-in area and t heff ABsPPhe- U TOC

area of the disc 90. Based on the U-TOC information thus retrieved, a

" check is nmade in step 5212 to deternmine whether the 123 14 April 2005

| oaded di sc 90 has the fornmat of the next-generation MD1 systemor the
format of the current MD system The check is nmade illustratively on the
basi s of ‘whether FAT data have been retrieved fromthe U TCC ar ea.
Alternatively, the check may be carried out based on whether alert track

start | ocat, on inforymatiogn s f in the U.TOC area. In step 5213, the
di spl ay Lnﬂ%sEfﬁaqq§4¥:dgntSkePnggﬁgteatﬁgcargéngyBE9cﬁ§Fe? 'ﬁgﬂ in step
5212. In ste 5214, the status of the | oaded disc 90 is displayed on the
di spl ay uniGEFERG, M SYSEETL & SWStRTRE ©OFF 6f®adiiss 9Cead from the U-TOC

area. lllustratively, the disglay i ndi cates whet her the | oaded disc 90. i's
P4 RBe apsrahkodi gedetpt dhecdhae and track

name information are displayed. In step S215, the rotation of the disc 90.
i s stoppeddriyespggts21és duddeck ses Fadethe pestifenmratiov MPype ‘
determ ned in step 5212 matches the operation node
: system by the switch 50, step S305 is reached. In step
8305, the disc 90 is formatted by the next-generation MD1
sys#em in the manner described earlier with reference to
Fig. 18. Step S305 is followed by step S306 in which a
_recoiding process of the next-generation MDi 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 typicaily works when
Areéording audio data to the disc 90. The processing.
-Variesldepending on whether the operation mode of the
aisg drive unit 1 métches the type of the disc 90; i.e., -
whether'thé disc 90 has been formatted by the next-
generation MD1l system.
In the first step S210 of Fig. 58, the disc 90 is
loaded into the disc drive unit 1. With the disc 90
‘ loadéd, step s211-is reached in which information is read
fi?st froﬁ thé lead-in area and then from the U-TOC aréa.
of the disc 90.
- Based on the U-TOC information thus-retrieved, a

' check is made in step 5212 to determine whether the
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of the disc drive unit 1 set by the switch 50. In case of a match, step

5217 is reached. More specifically, step 5217 is reached, j ne of two
cases: where the switch 50 is judged set for the opeiatr%&mﬁﬁgg5of t he
current MD system and the | oaded disc 90 turns out to be a current MD
system di sc on the one hand; and where the switch 50 is judged set for

the. 124 14 April 2005 operation node of the next-generation MD1 system and
the |oaded disc 90 is found to have the fornmat of the next- generation MD1
systemon the other hand. In step 5217, data nay be recorded to or
reproduced fromthe disc 90. It is also possible to edit information in

the U TOZcaied @gcheodhse %Be AorihksoBothk, ndepeadnagaenshhemndi sc type
determned in step 5212, the systemcontroller 9 causes the nedia drive

unit 2t @ysRleRCbrUshag rbbaiasebectat 20r2Bneappr ePktake STHL h
conplyingyﬁ?th t he nndulat?on Systen1fornfhe diggtgﬁbe ?%ggé?gg%__ Thi s

makes |t jR0%akE! ¢100s80bEE0L0eHCER ubggkgnogok@§E§§§Ukﬂ%ahgsa"y bet veen

‘the next-generation M1 systefm and the curren ~system for "audi o data
BT oOehagh bR CLLRLSISLCTR R Byt sRon LR AL LR Tompr betveen
- the  sysLRm GROLLOLLE 12 D2589e9T0ledEE EXPERLINEL §0he track

start location information is found in the U-TOC area..

In step S213, the display unit 51. is made to
indicate'the disc type determined in step S212. In step
5214, the status of the loaded disc 90 is displayed on
the display unit 51 in accordance with thefinformation
. read from thé U-TOC area. Illustratively, the display
indicates whether the loaded disc 90_isra blank disc. If
the disc 90 is not a blank disé, the disc name and track
name information are displayed. In step S215h, the
rotatioﬁ 6f the disc 90. is stopped.

A_In step 8216, a check is made to see if the disc
fype determined in step $212 matches the opératioﬁ mode
of the disc drive unit 1 set by the switch 50. In case of
‘a match, step S217 is'regched.

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
diéc 90 turns out to be a current MD system disc on the

one hand; and where the switch 50 is jﬁdged set for the
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It m ght happen in step S216 that the disc type determned in step 5212
does not match the operation node of the disc drive unit 1 set by the
switch 50. In that case, step 5216 is followed by step B2 2RBY e
specifically, step S219 is reached in one of two cases: where the switch
SO is judged set for the operation node of the current MD system and the

| oaded 125 14 April 2005 disc 90 turns out to have the format of the next-
generation MD1 system on the one hand; and where the switch 50 is judged
set for the operation node of the next-generation MDL system and the

| oaded disc 90 is found to have the format of the current MD systemon the
other hand. In step $219, a check is nade to see what operation :is carried
out by the WEEFRGPR MOM £& Fie Pty sanaratgpr MHe sysden afdidded to have
perfornmed an operation to reproduce ("PB"') audio data fromthe disc 90, o
then step ﬁ@d dissaMeds foudegoShzye tthe findinatdatfa tdwee nextpr oduced
fromthe disc 90 as instructed by the user. That is, even if the disc type
~does not matestenEid oro B latsystemode ¢het loeheirsiadrd.ve unit 1 set by the
swtch 50, the audio data recorded on the disc 90 can be reproduced _
- regardl ess of theInestépgssi7i hdasai hap-56. rdboedsfechl beakbyrodepeadi ng on
“the disc type . ' _
: ' from the disc 80. It is also possible to edit information

in the U-TOC area on the disc 90.

| At this point, -depending on the disc type
determined in step 5212, the system controller 9 causes
the medié 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
bétween the ﬁext-genefation MDl'systém and the current MD
system for audio data reproductién. ‘The file systems are
also switched in like manner between the next-generation
MD1 system and the current MD system under coﬁ;rgl_pf the
-system controller 9 based on the disc type in effect.

It might happen‘in step.séls that the disc type
determined in step S212 does not match the operation mode
éf the disc drive unit 1 set by the switch 50. In that
case, step S216 is followed by step S219.

More specifically, step 8219 is reached in one of
two céses: where the switch 50 is judged set for the

operation mode of the current MD system and the loaded
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:

determned in step 5212, the systemcontroller 9 causes the nedia drive
unit 2 to select using the selector 26 an appropriate sjgnal path
conplying with the nodul ation systemfor. the disc typé“ﬁﬁpﬂﬁﬁgét;'This
makes it possible to switch the denodul ation formats automatically :

bet ween the next-generation MD1 system and the current MD system for audio
data reproduction. The file systens are 126 14 April 2005 also switched in
| i ke manner between the next-generation ?4D1 system and the current NMD
system under control of -the systemcontroller 9 based on the disc type in
effect. If in step 5219 the user is judged to have perfornmed an operation
to recorg.é"ﬁggfé audi o data ho tEg di_,sc 90 or t% erase or otherw se edit
("EDI T") 91783 dEUFREdPETd5Pa "B et FBSdFOL™8s, CfhéResP8Ft5218 is  reached.

In step 5218, a warning nessage ag ears on .the display unit 51 saying that :
the typed®reraklansilyosysEs™ Abt ﬁﬁt@ﬁetﬁénépeﬁéﬁiUﬁeﬁﬁdéhéf t he disc 1
drive unit 1. Also displayed is a nessage saying that recording is not

avai | abl @Wi1§clh20user JnagedesprnbeEdthecopairagionr mpAst ofettheing is

i npossible if the user has specified editing. |If.in step 5219 the user

at t enpt snext upeaerat hen MDYCeyarea &ndahhediipiadgdogésat POniduring audi o
data reproduction, the display unit 51 displays two nessages: that the

type of fdenditsc Boveoesenbformat chf t bieeoperaenonMD system on the

‘;other hand.

In step Sél9, a checkfis made to see what operation
is carriedlouﬁ by the user on the disc 90. If in step
AS219 the user‘is judged to have performed an operation to-
rgpfoducé ("PB") audio data from the disc 90, then step
$220 is reached. In step S220, the audio data are
feproduced from the disc 90 as instructed by the user.

That is, even if the disc type does not match the
operation mode‘of thg disc drive unit 1 set by the switch

~ 50, the audio data recorded on the disc 90_éan be
feprbduced regardless of the setting of the switch .50.
More specifically, depending 6n 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
1system for the disc type in effect. This makes it

-possible to switch the demodulation formats automatically
between the next-generationrMDl system and the cufrent MD

system for audio data reproduction. The file systems are
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node of the disc drive unit 1, and that editing is not available at this
stage. That is, where the disc type does not conply with the operation
node of the disc drive unit 1 set by the switch 50, no B%@P@ﬁﬁ A, -whi ch
woul d nodi fy information recorded on the disc 90, is permtted. How the-
disc 90 is changed in its format will now 127 14 April 2005 be descri bed.
On the disc 90, it is possible to change the format of the next-generation
MDL systeminto 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 systemto the disc format of the current MD system on
t he disc 9gls£t L% gsgﬁned here that the switch 50 is set in advance for
the oper at FoRCmBYE t6FPhathdtESgBREPSEE 6 THIBEDs e MEX ™ IERETREASE st ep
5230 of Fi 59, the disc 90 is |oaded into the disc drive unit 1. Wth
the disc Q%DIIEXBEST §F§pt S3FUrEeREaMRe §YShefhPERe nFoRfECLoR i §heead
first fromthe lead-in area and then fromthe U-TCC area of the disc 90.
In step 5257StPR FENEERSRFzEdPRAGE PRethroddeg &vbe 90 BREEeSEen for matt ed
by the next-generation M1 system In step 5233, the rotation of the disc
90 is stopped. IHtsiRpSEEB452L] |thmteserchy dbedged tankajed by the 2

performed an opération to record ("REC") audio data to
the disc 90 or to erase or otherﬁise edit’ ("EDIT")
recorded audio data on the disc 90, then step 5218 is
reached. In step $218, a warning meésage appears on the
display unit 51 saying that the type of thé disc 90 dbes
not match the operation moae of the disc drive unit 1. |
_Also displayed is a message saying that recording is not
availablerif the user has designated recording, or that

. editing is impossible if the user has specified editing.

- If in step 8219 the user attempts to update the U-A

TOC area in an editing operation during audio data

- reproductioﬁ; the display unit 51 displays-tﬁo messages:

_.that the type of the disc éO does not match the operation
mode of,the disc drive unit 1, and that_§diting 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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FAT system are erased fromthe disc 90. For exanple, the wuser perforns an

operation to edit data ("EDIT") recorded under the FAT Gggqaﬁgﬁnt schene
on the disc 90, and selects fromanong editing alternati P eration 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 confirmhis
or her intention to 128 14 April 2005 actually erase all data fromthe disc
~ 90. After all data recorded under the FAT managenment schene are erased
fromthe disc 90 according to the wuser's operation, step 5235 is reached.
In step 5235, a nessage saying that the l'oaded di sc has now becone a

bl ank di g appeaibeen tha dhaPhaycusbt 4. ist N d by step
5236 in which thé' user operates Fhe swn%cﬁ§5gefggggﬁ ?ﬁeggég ation node of

t he di'sc 44l it s C n information:

is read F?%%F?ﬁ@gt éckgfeggbt %Ln%@%gg%%dxgh_ yg&eql%i;: §%§238 the disc

90 is re e LSC fo tte e _next-generation ND1L systen1 I n
SRR Thelshiras %Fs%ag HPEE VEER bl ank

"step 523 a nessage saylng ha K
unit 51. An indication also

next - generati o % sten1d c on_the g
appears on the |%pl % thi ¢ RFhgtt netarer EqheteFchbingofre® cancel

the for t he next ne atlon MD1 system Canceling the format of
n%ke dlsc %ormat g% Le nexc- gene%atlon MD1 syst%m to the

disc format of the current MD system on the disc 90. It
is assumed here that the sﬁitch 50 is set in advance for
the operation mode of the next-generation MD1 system.
| "In the first step $230 of Fig. 59, the disc 90 is
loaded into the discrdrive uniﬁ 1. With the disc 90
loaded, step S231 is reached in whichrinformation is read
first from—#he lead-in area and then from the U-TOC area
of -the disc 90. In step 8232, it is recognized that the
loaded disc 90 has been formatted by the next-generation
MD1 sYstem. In step S233, the rotation of the disc 90 is
stopped.
in-step 8234, éll data recofded and managed-by the
FAT system are erased from the disc 90. For-examplé, the
user performs an operation to edit‘data k"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
8234 that an indication be ingn on the display unit 51

asking the user to confirm his or her intention to
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t he next-generation MD1 system neans switching fromthe disc format of the
next-generation MDL systemto the disc format of the current MD system on
the | oaded disc 90. If in step 5239 the user is judged t 08 -

operation to cancel the-disc format, step S240 is reached. In step 5240,
the format of the next-generation MD1 systemon the |oaded disc 90 is
canceled. Illustratively, 129 14 April 2005 the disc format is cancel ed

erasing the FAT information fromthe T-TOC area as well as the alert .
track. Alternatively, the next-generation MDL system format may be
cancel ed by erasing not the FAT information but the alert track alone. If
in step S239 the user is judged to have perforned an operation not to
cancel the 3fitdtaklof mHiase @ldp dp fron dhenddsq 90t ep 5241, an indication
appears on the display unit 51 pronpting the user to operate the swtch
50 to set the di sBf@ervaldnfpta rerorfiedopsdari bhe Fblemahagément
next -generation MDL system |In step 5242, a check is nmade to see whet her
the user c@&gtieme aue Erasssefacmofheo ddeic e adicorddngvéouthte 1 for the
- operation node of the next-generation MDL systemwi thin a predetermn ned
~period of tises's fopelrationgl evept SAREr dsi arachedudgbd peshosz®sl, vt hin the -
predeterm ned tine period, then step 5243 is reached in
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
§237, 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 MD1 system.
In step S239, a message saying that the loaded disc
is .a blank next-generation MD1l system disé on .the display
unit 51. An indication also appears on the display unit
'51 asking the user whether or not to cancel the format of
the néxtageneration MD1 system. Canceling the format of
the next-generation MDl system means switching from the
disc format of the next—generation MD1l system to the disc
format of the current MD system on the loaded disc 0. -
If in step 5239 the user is judged to have an
operation to cancel the disc format, step S$240 is reached.

In step'8240, the format of the next-generation MD1

system'on the loaded disc 90 is canceled. Illustratively,
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whi ch the processing is termnated and the | oaded disc 90 is rendered
usable as a blank disc formatted by the next- generation‘%$n_§ﬁ8ten1 If in
step 5242 the setting of the switch 50 is not conpl et ed4®RHERO? he
predetermned tine period, a tinme-out is recognized and control is

returned to step 5239. Switching fromthe disc format of the current M

130 systemto the disc format of the next-generation MD1I systemis
performed as follows: the switch 50 is first operated to set the disc

drive unit 1 for the operation node of the current MD system An operation
is carried out to erase fromthe disc 90 all audio data recorded in the -

format of.the.current MD.system .Then _the di 9Q,.is, formatted anew by the
next-gen%Pgtﬁﬁﬁc PrERSt dfF CROFRE SInSAREL S 3§ﬁkggﬁ'é§FFFEPtﬁFFh ref erence

to Fig. %8. mi%% th% %bove featurii in %g%fei the inventive nethod and :
appar at u$*8Fe *88pdbIF@“o P rEn4§i WG audfo alegts t&@&H1y under control of
the FAT s sten1usin& a storage nmedi um whose specifications are equival ent
to thos&l6FIPREIVELYenthiDEFEr ERNCYRLEE A MPlePYSten EoBatnBay of the
invention has been described using specific terns; such description is
for illuber&engelpdr Pysesasiry, nardthe FAT: dnfermatidensbubdthlat changes
and variations may be nade w thout departing fromthe spirit or scope of
t he ‘alert track alone.
If in step $239% the user is judged to have
performed an operation not to cancel the disc format,
step $241 is reached. In step 8241, 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 operatioﬁ
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 peried, then Step 5243 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 8242 the'setting of the
switch 50 is not completed within the predetermined time
period, a time-out is recognized and control is reﬁurned

to step 8§239.

Switching from the disc format of the current MD
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~following clains. The present docunent contains subject matter related to
t hat disclosed in Japanese Patent Application P2002- 099277, filed in the
Japanese Patent O fice (JPO on April 1, 2002; Japanese“%éP@ﬁpoﬁpplication
P2002- 190812, filed in the JPO on June 28, 2002; Japanese Patent 131 14 .
April 2005 Application P2002-099294 filed in the JPO on April 1, 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 |l icatiqon P2002-19080S filed June 28,

& theg03TE

2002; JapandsdSBhttéhi-easdac 9 gEH 199naratiameIPO on Apri |
: P . . , . .
1, 2002; Japanese Patent Applicatiaon P2002-190808 filed in the JPO on
June 28, 260BteRgdneseipamest agpfloldamson thEwWor-do e s ifisdti n the JPO
on April 1, 2002; Japanese Patent Application P2002-190809 filed in the
JPO on Jun€Pergtedole; sgapihesdipgt dmivappinicatl dorP20R2«@e32kAdn led in t
he JPO on April 1, 2002; Patent Application P2002- 190802 filed in the JPO
on June. 28moge02f thgacuszeR4t ¥t syApeii.cabihoop@r8020A9927¢atkiried in t he
JPO on -April ‘1, 2002; Japanese Patent Application P2002-190803 filed in

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 MD1 system in the

manner discussed 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 thé 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 subjéctlmatter related

to that disclosed in Japanese Patent Application‘PZOOZ—_

0292277, filed in the Japanese Patent Office (JPO) on

April 1, 2002; Japanése Patent Application P2002-190812,

filed in the JPO on June 28, 2002; Japanese Patent
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the JPO on June 28, 2002; Japanese Patent Application P2002-099270 filed

in the JPO on April 1, 2002; Japanese Patent Applicati f'gzqgﬁ 190578
filed in the JPO on June 28, 2002; Japanese Patent Appl‘% PGR0S>

P2002- 099273 filed in the JPO on Apr|I 1, 2002; Japanese Patent
Application P2002-190810 filed in the JPO on June 28, 2002; Japanese 132
14 April 2005 Patent Application P2002-099279 filed in the JPO on April 1,
2002; and Japanese Patent Application P2002-190801, filed in the JPO on
June 28, 2002, the entire contents of each of the above-identified
docunents being incorporated herein by reference. 133 14 April 2005

CLANS: hophiflatacacessingqasbiod Sampulsihg. Lo $heng.an qbtal i ng a

track in mat 1 on en about a térmmned tra a"pl ay order
R e 5%%5?& Vet P Rar LopedY erndad i or mation
table; o g tra riptor fromthe track _information table,.

~ the traCE QEB BPoﬁuPﬁcﬁéd 2@85 é@???ﬁ??oﬁaFQFt05FPé§Eéﬁ&PHg to the
predeterghggg 599254 filed in the JPO on April 1, 2002; Japanese

Patent Application P2002-190804 filed in the JPO on June

28, 2002;7Jépanese 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 P2002-13%0808 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-fiied in the JPO on June

'28, 2002; Japanese Patent Appliéation 92002-999272 filed

in the JPO on April 1, 2002; Patent Applica;ion 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

22002—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 oﬁ April 1, 2002; Japanese Paﬁent Application

'32002—190810 filed in the JPO on June 28, 2002; Japanese
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pointer information that points to a.part descriptor of a plurality of
part descriptors in a part information table, and nanme pointer information
that points to a nane slot entry in a nane table havi ng'®Bil#08Pi ty of
nane slot entries; reading the nane slot entry that corresponds to the

‘nane pointer information in the track descriptor; reading the part

descriptor that corresponds to said pointer 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. 134 14 April 2005 2. A data accessing nethed
according to claiml1, ~wherein: said name slot entry has text information

‘and  attri b‘iﬁteel?%fp&?%qwqfhcﬁ%%%ﬁ@%%tﬂﬂ%t@ dfhesalRP qrepril

information. 3. A data accessing nethod according to claim2, wherein:
sai d attriBut @94F orangd ipanrie AatenthArpddiahttion PAGKOIRRE0AN i s at
| east one of a track name, an artist nane, and an albumnane relating to a
track assodiidtest imitthe sJéHQthITamnedé?@Grlm@, hdnd rgutsiaied crantente kifer
information pointing to said nane slot entry.

each of the above-identified documents being 1ncorporated

herein by reference.
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- 4. A data accessing nethod according to any one of the preceding clains,
wherein: said nane slot entry is linked by a plurality of said track
.descriptors. 5. A data accessing method according to any!bAeila006he
preceding clains, further conprising the step of: when said nanme slot entry
has name slot link ,information pointing to a consecutive nane slot entry,
135 14 April 2005 reading a nanme slot entry pointed to by said nane sl ot
~link. information. 6. A data accessing nethod according to any one of the
preceding clainms, wherein: said nane pointer information is at |east one of
a name slot nunber, a cluster nunber in a file allocation table system :
and a phlyairmat address of a storage nedium 7. A data accessi.ng nethod.
according to any one of the preceding clains, further conprising the step

of : accessing sai dataaek Heseskphg’mbessd Q9mArikis éﬁé"%@“o” table.
system 8. A data accessing nethod according to any-oné o ™ha precedi ng
clainms, ypherein: said part -pointer-informati-on is an offset value froma

‘begi nning of said file, said offset value in predeternined data units.
obtaining a track information entry about'a

predetermined track from a play order tabie ha#ing a
“plurality éf track information entriés, the.track
informatidﬁ-entfy pointing to a track descriptor in a
track informatioh table;. |
obtaining the track descriptor from the track -
infbrmation table, the trackAdescriﬁtor including a
decryption key éorresponding'to the predetermined track,
pointer information that points to a parfAdescriptor of a
plurality of part descriptors in a part inforﬁaﬁion table,
and name pointer information that points to a name slot
entry in a name table haQing a plurality of name slot.
entries;
| feading the name slot entry that-¢orresponds to the
name. pointer info;mation iﬁ th¢ track descriptor;
reading the part descriptor that corresponds to
said bointer infofmatiqn in said track descriptor; and
reading a part of,gn audio file according to part
pqinté? information in said part descripﬁor, said part

pointer information pointing to at least a part-of a file.
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9. A data accessing nethod according to any one of the preceding clains,
wherein: 136 14 April 2005 .said track descriptor has a decr¥ tion key
associated with said track; and said nmethod further (NNﬁﬁ&Eﬂ BPQhe step of
decrypting said part of said file based on said decryption key. 10. A data
accessing nethod according to any one of the preceding clains, wherein
said file is an audio file, said nethod 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
said decryption key.. 11. A reproduci ng apparatus conprising: first
obt ai ni ng neans for qbt.ainin a-ttack.ingornation entry about a
predet er i ned t r &ck BrgﬁFﬁ ﬁggfss&PgePeF BRe2RSPrEAGNE Frucdpimy lof track
information, entries, said track information entry pointing to a track
descri pt or “PRT§1Frack information table; second obtaini ng neans for
obtaining the track _  descriptor fromthe track information table, said
‘track descri pt oS3l Padien §lotdestypt hew Kkeyxtcdnfespetdiony and.  t he
predeterm ned track, pointer information that points

attribute information indicating an attribute of said

text information.

3. A'data accessing method according to claim 2,

. 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.

4. A data accessing method according to any one of ‘the
preceding claims, wherein:
said_name slot entry is limked by a plurality of

said track descriptors.

5. A data accessing method according to any one of the
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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137 14 April 2005 to a part descriptor fromanong a plurality of part
descriptors in a part information table, and nane pointer informtion that
points to a name slot entry in a name table having a’pl%ﬁ%mﬂ?90%f-nane
slot entries; first reading nmeans for reading the nanme slot entry that
corresponds to said name pointer information in said track descriptor;
second readi ng -neans for reading the part descriptor that corresponds to
.sai'd 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
ctoal  leasdiggpardad Slbt) Encdf pdifeedr th Gy NELIAG,CROPLISENY the
steps-of: searching for at |east” one of a plurality of “free “areas in a
~ storage 1Eg WA F Skt 84,01 age medi um i ncl udi ng 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 said storage nmedi um generating apart descriptor having a part pointer

i nformation that Ap(aa@gs gc%e%%kggf imlegl;loc}?’gccording ‘to any one of the
preceding claims, wherein:
said name éointgr information is at least one-of a
name siot_number, a—clusté; number in a filejalloéatioh

~ 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
Ppreceding claims, wherein:

said part pointer information is an offset value

from a beginningrof said file, said dffset value in

predetermined data units.

9. A data accessing method according to any one of the

breceding claims, wherein:
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14 April 2005 recording 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 encrypteH‘ﬁ@’gmpé recor ded
toan end of said file managed by said file system 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; recording a
decryption key in said track descriptor so as to enable |ater decryption of
sai d encrypted data, and pointer information that points to said part
descri.ptor; recording nane pointer information in said track descriptor
that points to a @@ St&HtkeddsyrPbrér ralj ot entries in a
name table; and recording a tracﬁénunbgégtﬁa?é%o %g %o %%id. track
descri pt or alsRoziBlkay Qider I . j order of a -
plurality of tracks. 13§%As%g?o?5%%‘n§%?%?c§%h% EEES m 12,

conpri si NgchRBrsk§RgCthe! §6Q dbgg text inforration and attribute _
“information indicating an attribute of said text information in said nane

slot entry.

further

139 decrypting said part of said file based on said

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 indicatpr'of'a
coding system; and | |
decrypting said part of said eudio file based on

said coding system and said decryption key..

i1. A reproducing apparatus comprising:
first obtaining means~for obtaiping a track :
information entry about a predetermined-treck fFrom a play-
order table having a plurality of track information
entries, seid track information entry peinting to a track
descriptor in a track information table;
second obtaining means for obtaining the track
'descriptor‘from the_track information table, said tfaek
dese:iptorrincluding a decryption key correspoeding to

the predetermined track, pointer information that points
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1 14 April 2005 14. A recording nethod according to claim 13, wherein:

said attribute infornmation indicates that said text infongtL%ﬁ s at | east
one of a track name, an artist nane, and an al bum nane B, 85to a track
associated wth said track descriptor having said name pointer ’

i nformati on painting to said nane slot entry. 15. A recording. nethod
according to any one of clains 12 to 14, further conprising the step of:

“recording in a plurality of said track descriptors name pointer

i nformati on respectively pointing to said nanme slot entry. 16. A recording
met hod according to any one of clains 12 to 15, further conprising the

t f: | | | I t ' t link inf ti
R e R I LT S A

pointing to a consecufive nane s

to any q .clains.12_to 6 ereLn: 140 14 April 2005 said nane
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nunber in file.allocation, table system and a ghys[cal address of a
bBYahl} 8nea@f clainms 12 to

17"fL”tgggléxﬂg¥i§gr] gfﬁ}gifqu;é name slot entries;

first reading means for reéding the name slot entry |
that'éorresponds to said name pointer information in said
track descriptor;

. second reading means for‘féading the part.
-descriptor thét corresponds to said pointer.information
in said track descriptor; and i |

third reading means for reading a part of an audig
file acéording to part pointer information in said part
descriptor, said part pointér infofmation pointing to at

least a part of a file.

12, A recording methqd comprising the steps -of:.

seérchingrfor at least one of a plurality of free
areas in a storage médium,-said storage mediuﬁ including
a file that is managed by a file system;

generating a track descriptor having an attributé
of a track and an encryption-key to encrypt a data to be
stored as an encrypted déta in said storage medium; |

generating é;part déscriptor having'a part pointer

information that points to said file;

138




accessing said track descriptor based on a file. allocation tabl e system

19. A recording nethod according to any one of clains 12‘%8 .#ﬁ wherein
said part pointer information is an offset val ue from a' BW pﬁg'of sai d

file, said offset value being in predeterm ned data units.. 20. A‘'recording
met hod according to any one of clains 12 to 19, wherein: said file is
audio file and said data is audio data. 21. A recordi ng appar atus '
conprising: searching nmeans for searching for at |east one of a plurality
of free areas in a storage nedium said storage nediumincluding a file
that is managed by a file system 141 14 April 2005 first generating nmeans

for generating a reaskddagCEaRBORabaVEAE-BPpaRt ik PHt 829k Qn%Egﬁgi d an-
e

encryption key to encrypt a data to be stored as an encryp atfa in said

storage medidymirSeGant LAeneAald NehdRANS £ ORIANG, @ RAlL S .descriptor

having a part pointer information that poin o sal _ _
L o SRS B S PR A B gy o
free areas where said encrypted data is recorded to an
end of said file managedfﬁy said file system;
recording the part-pointer.informationlin said at
least one of said-pluraiity of free areas, said encrypted
- data being recorded in said part descriptor;
| recordipg a detryption key in Said,track descriptor
so as to enable later decxyption of said encffpted_aata,
and pointer information that points to said bart
"descriptof; |
recording name pointer information in said track
descriptorrthat'points to a néme slot entry of a
p%urality of name slot entries in a name téble; and
recording a traék number that points to séiduﬁrack
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:

Vrecofding'§éxt information and attribﬁtg
informatiop indicating an at;ributé of éaid text

information in said name slot entry.

139




connecting neans 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 recordi ng neans for“%%@BFBPQQ t he part
pointer information in said at |east one of said plurality of free areas,
said encrypted data being recorded in said part descriptor; third
recordi ng nmeans for recording a decryption key in said track descriptor so
as to enable Ilater -decryption of said encrypted data, and pointer
information that points to said part descriptor; fourth recordi ng nmeans
recording name pointer information in said track descriptor that points to
‘a 142 14 April 2005 nanme slot entry of a plurality of nanme slot entries in
a nane table; and fifth recordi ng nmeans recording a track nunber that
points to sajd track descriptor in a play order table that contains a play

order of a plutality mfcondiacksmetdidd AJRINTIMHE U ARDAK at4is according to
claim1ll operable to access data/tracks according to the nethod of any

-one of edhairedint to 10. 23. A recording apparatus according to claim 2l
said attributé informatibn indicates that said text |

information is at least one of a track name, an artist

hame, and an album name relating to a track associated

with said track descriptor having said name pointer

information pointing to said name slot entry.

iS. & recording method according to any one of claims 12 to
14, further cqmprising the step of:
reéording in a-pluraiity of said track descriptors
name pointer information respectively'pointing to said.

name slot éntry,

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 iink

information pointing to a consecutive name slot entry.

17. A recording method according to any one of claims 12 to

16, wherein:
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operable to record data/tracks according to the method of any one of
clains 12 to 20. 24. An information processing apparatus %@@ hé% a
reproduci ng apparatus according to claim1l or.22; and a% P

apparatus according to claim21 or 23. 143 14 April 2005 REPRODUCING
METHOD; REPRODUCI NG APPARATUS, AND DATA ACCESSI NG METHCD ABSTRACT OF THE

. DI SCLOSURE A data accessing nethod includes the steps of obtaining a 'track
informati on entry about.a predetermined 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 t abl e;

‘obtaining the tragkigdesshtpPbOsintsp info i-on .table,_ the track
descriptor including a decfépt?on ”1ﬁ98€%é€g§%02%|% i%a§5 %ﬁéﬁ%t%rn1ned

track. poi pisie JIIORTRNAN WAL S B deser i ghor of a

plurallty of part descriptors in.a part ocafd®tane

poi nter inkgiyati t b9 l9.a llot entry in a nanme table
“having-a pluralit %ﬁﬁaﬁ%%g%b YEACR m%iiﬁiﬁ R§ PhétRargesimedivmry t hat

corresponds to- the nanme poi nter |nfornat|on in the track descriptor;
reading the part. descriptor that corresponds to the ’

18. A recording method according to any one of claims 12 to

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 12 tb

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:

said file is audio file and said data is audio data.

21. A recording apparatus comprising:
searching means for séarching for at least one of a
plurality of freefareas in a storége medium, Séid stbrége medium

including ‘a file that is managed by a file system;
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poi nt er

the part pointer information pointing to at |east a part

17 144

information in the track descriptor; and reading a part of an
audio file according to part pointer information in the {. riptor,
Pormation p PEhb %BpF

first generating means for 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 said storage medium;

second generating means for generating a part
descriptor having a part pointer information that points
to said file;

first recording means for recording said data
encrypted with said encryption key in said at least one
of-said plurality of free areas;

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 desériptor;

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;
fourth recording. means récording name pointer

information in said track descriptor that points to a
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namé slot entry.of a plurality of name slot entries in a
name table; and

fifth recording means 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.

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 apparatﬁs 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 reproaucing apparatﬁs according to claim 11 or 22;
and.

a recording apparatus according to claim 21 or 23.-
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