6 May 2006 TITLE OF THE | NVENTI ON REPRODUCI NG METHOD, REPRODUCI NG
APPARATUS, RECORDI NG METHCD, AND RECORDI NG APPARATUS = BACK&RWD0EF THE

| N\VENTION Fi el d of the Invention The present invention relates generally to
a reproducing nethod, reproducing apparatus, recording nethod, and a
recordi ng apparatus for functionally expanding a nagneto-optical disc
usabl e by a conventional mni-disc (MD) system: the expansi on being nade
in such a manner as to nmaintain conpatibility with the conventional M
system Discussion of the Background The so-called Mni-disc (MD), a 64

mm across nmagneto-optical disc housed in a cartridge, has gained

wi despread acceptance today as a storage nmediumto and from which digital

audi o data are recorded and r ced. mh v m adopts ATRAC
E‘gﬁg@gﬁ, ezﬁ%ﬁql V2o

(Adaptive TRansform Acoustic —o—dat a conpressi on net hod.

~ ATRAC i nvol ves r i.on- I aydi o

" (Modi fied Di scr%@ﬁ%ﬁ%&%ﬂ#ﬂ#ﬁg%@@ ﬁ‘é‘?’%&i}srﬁ@%ﬂ&ﬁ has
been acquired through a predeterm_ped_tine__w ndow. T%R§cally, nmusi ¢ data

are conpressed by ATRAC t SETHOD, AND RECORDING APPARATUS L :

BACKGROUND QOF THE INVENTION

Field of the Invention

The present invention relates generally to a
reproducing method, reproducing appafatus,‘reco;ding
method, and a recdrding apparatus for functionally
expanding a maéneto—opticél disc usable by a conventiocnal
mini-disc (MD) system, the expansioﬁ being ﬁade in such a
manner as to maintain compatibility with the conventional

MD system.

Discussion of the Background

The so-called Mini-disc (MD), a 64 mm-across
'magheto—optical disc housed in a cartridge, has gained
widespread acceptance today as a storage medium to and
from which.digital audio data are recorxrded and reproduced.

The MD system adopts ATRAC (Adaptive TRansform
~Acoustic Coding) as its audio data compression method.
ATRAC involves compressgion-coding audio data by what is

called MDCT (Medified Discrete Cosine Transform). The
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one-fifth to one-tenth the ori gi nal size. The MD systerh' utilizes a
~convolution code called ACIRC (Advanced Cross Interleave Rged-gpkonon

- Code) as its error correction systemand EFM (Ei ght-to-Fourtéen

Modul ation) as its nmodul ation technique. ACIRC is a convol ution code that
~provides dual error correction on C and C2 sequences (in vertical and.
oblique directions).  The nmethod is used to carry out a powerful -error
correction process on sequential data such as audio data. one disadvantage
of ACCRCis that it requires a linking sector arrangenent for data update

pur poses. ARG and ¢ FM 2. ] SaL Yod NS08, 35 DOSE SPRL VS0 1ged
(}%ﬁi} or nus c?% ‘? Jfrﬁe MO

conventi onal conpact disc system a nmanagenen

system uses U} T. (tser. T Tabl e of ntents]). Specifi.cal]l U TCC
area is fur ﬁ"l'lsrhée:c’g"'ontIlsé’?\j1icr‘;’l(rglee(‘:£ 'side of dgg%eg&edadoqméjrae?sesfé & HEAS £€ For
the current MD system,  U-TOC constitutes . the track (audio track/data
track) titl&Ee Eﬂu?n?ﬁﬁﬁéﬁhnﬁﬁei?ﬁ%ﬁ*ﬁﬁ o fhat is updated to keep
up with the recording or deletion of such tracks. Under the U-TOC schene,
each track (i.e., paft¥Pcsystemutitigiessha caavPlutsamamased Gat i ns of
start position, end position, and 2 6 May 2006 node settings. The disc for
“the WD systé@3R§:s qgnqqﬂn&ﬁgﬁﬁ\ﬁgterleave Reed-Solomon Code) as

its error correction system and EFM (Eight-to-Fourteen
Modulation).as its modulation technique. ACIRC is a
convolution code that provides dual eerr correction on

. C1 and C2 sequences (in vertical and obliqﬂe.directions).
The method is used to carry out a powerfuilerror
correction process on sequential data such as audio data.
One disadvantage of ACIRC is that it requirés a linking
sector arrangement for data update purposes. ACIRC and
EFM are basically the same as those employed in a
conventional compact disc (CD) system..

For music data management, the MD system uses U-TOC

(User TOC -[Table of Contents]). Specifically, a U-TOC
area is furnished on an inner side of a recordable area
of the disc. For the current MD systeﬁ, U-TOC constitutes
the track (audio track/data tfack) title sequence and
management informaticon that is updated to keep up with

l~the recording or deletion of such tracks. Under the U-TOC
scheme, each track (i.e., parts constituting each track)

is managed in terms of start position, end position, and
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and offers good characteristics when used by the system to record or
reproduce audi o data. These advantages have enabled the NpyaY Sl to gain
‘Wi despread mar ket acceptance. As recognized by the present inventors, M
systens have not fully achieved their potential in the market as they are-
not conpatible with general purpose conmputers, such as personal conputers.
Mor eover, convention MD systens use different file managenent schenes_than-
the File Alocation Table (FAT)-based file systenms used in personal -
conputers. Wth nore general use .of personal conputers and PC- based -

net wor ki ng, é’égﬁk £ audio data are distributed over PC-based ;
‘networks. Today, It is Tomon practice for the user of a personal conputer
touse it as an auflo ey qhf Lo Wi e L daunlgad f avorl e usje  files
to a portabl e data reproducing apparatus for misic Treproduction. As o
recogni zed b he. present inventors, .hecause the conventjonal NMD systemis.
ot Tul 'y CHIbATTBTEE T perLoHe RN Br 1o WES MY syAT ey Fsen - o
desirabl e that woul d. adopt a neral - pur pose managenent. system .such as a
CFAT (Fil e ANERTHT Rl RSP RS 4 FRihy  SO06C AFvaTEges have

PC-conpatibility. As explained in Wite, R, _ "How Conputers Wrk,
' enabled the MD system to gain widespread market

acceptance.

As recognized by the present inventors, MD systems
have not fully achieved their ?otentiél in the market as
they are not compatible with generél purpose compqters,
such as personal computers. Moreover, convention MD

systems use different file management schemes than the

File Allocation Taﬁle (FAT)—baSéd file systems used in
personal computers. |

‘With more general use of personal computers and PC-
based networking, more and more audio data are
distributed ovér PC-based networks. Today, it is common
practice fo? the user of a personal computer to use it as
an audio server from which to download favorite music
files to a portable data reproducing apparatus for music
reproduction. As recognized by the present inventors,
because the conventional MD system is not fully
compatible with personal computers, a new MD gystem is
desirable that would adopt a general -purpose management

system, such as a FAT (File Allocation Table) system, to




M | | enni um Edi ti on" Que Corporation, pages 146 and 158 for exanple, 1999,
the entire contents of which being incorporated herein byghgfeipggce, the
FAT is created by the disk drive on a particular disk sector, such as
sector 0. The term "FAV, (or "FAT Systent) - is used generi caIIy herein to-
. describe various PC-based file systens, and is intended to cover the .
specific FAT-based file systens used in DOS, VFAT (virtual FAT) used in ‘
W ndows 95/98,- FAT 32 used in w ndows 98/ ME/ 2000, as well as NTFS (NT file
systen sonetines New Technology File System) which is the file system

used by W ndgys, Ne ﬂp%cﬁ.ﬁc}l)&ﬂglm or optionally in Wndows 2000

operating system for storing and retrieving files on read/wite disks.
(FAT) and the G5/ 28 ¢ %‘E’q%'e @?E‘.&@él&?ﬁ%“??&?%&%ﬂ@”t N TN
R b Lo il T RGeS A el A o é?ZZﬁ?res
Cne ¢ echnol gt AR ot Tt o bt %Qr‘?‘.e‘;t“‘”'ze“ oy i ypting

the audi o works when 4 6 May 2006 recorded It is al so desired_that nusic
titles and afGEPOLRHRSS hegedmidy detarenfiee the Miagel GEPat efdriey

ef ficient ) , )
the disk drive on a particular disk sector, such as

sector 0. The term “FAT” {or “FAT System”) is used
generically herein to describe various PC-based file
systems, and is intended to cover the specifié¢ FAT-based
file systems used in DOS, VFAT (viftual FAT) used in
Windows 95/98, FAT 32 used in Windows 98/ME/2000, as well
as NTFS (NT file system; sometimes New Techhology 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
d;sks. NTFS is the Windows NT equivalent éf the Windows
95 file allocation table (FAT) and the 0S/2 High
Performance File System (HPFS).

Meanwhile, a higher degree of compatibility with
personal computers means increased risk of unauthorized-
copying of copyrighted works, which in-turn requires
-betterﬁtechniques to protect against unauthorized copying
of audio works. One technological way of reinforcing

copyright laws involves encryﬁting the audio works when




manner than at present. The current MD systemuses a disc with a storage
capacity of about 160 MB, which, as recogni zed by the preémgym@gentors

i's not always sufficient for the user's requirenent for data storage. It
is thus desired that the storage capacity of a new di sc be boosted while.
remai ni ng backwards -conpatible with the current MD system SUWARY OF THE
I NVENTION It is therefore an object of the present invention to overcone
.the above and other deficiencies of the related art and to provide a
reproduci ng net hod, reproducing apparatus, a recording nethod, and

recording appapatibg.f oft efd i £l antdae TRRRAGING audi @ data dOTaugh fihese
integration of the PAT systemon MD nedia. Alternatively, other nedia

formats be Uﬁﬁge§5r$@5£d58 bhgéﬁeoﬁlégebetﬁﬁﬁ Qﬁsoﬁf tﬂgrgrgffgélent

discl osure. Wil "'sunmary”  of sel ected aspetcts rnventiron are

~ provi ded be'ﬂ%né?'%héﬂng@r%réénrg -intended to be an exhaust| ve listing
of all noveI attributes an |nat|on of attributes of the present :

i nvention. is tﬂ{ %dtﬁed to be ¢ sstru 2005
i ndependent of t he o%er aspects osf e pi&dert disclt d&lj’r Q{ﬁ ng to an
aspect of the resent nventio there provided a re odu0| ng met hod
ConprISIng tﬁ%g # about {%0 . hléh as recogniz é

present inventors, is not always sufficient for the

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

that the storage cepacity.of a new disc be boosted while

remaiﬁing,backwards-compatible with the current MD system.

SUMMARY OF THE INVENTION

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

While a “summary” of seiected aspects of the
‘invention are provided below, this summary is not
~.intended to be an exhaustive listing of all novel
attributes and combination of attributes of the present

invention. Nor is this summafy intended to be construed




obtaining a track information entry corresponding to a predeterm ned track
froma play order table having a plurality of track information entries,
said track information entry pointing to a track descriptor in a track
information table; obtaining the track descriptor fromtrack information
tabl e, said track descriptor including a decryption key for &M@y 2005
predeterm ned track and a pointer information entry that points to a part
descriptor fromanong a plurality of part descriptors in a part
information table; reading the part descriptor; reading a part of a file
according to part pointer information in said part descriptor that points,
to the part of the file; and decrypting said part of said file with said
decryption key. According to another aspect of the present invention,
there is provided a reproduci ng apparatus conprising: 6 6 May 2005 first

oredet er B NeT 1950k Proprd e hris L EeRE e R U0  ac
informati on eni¢desingaid o agkpeotoomtilnd peesintg inventiask deserd ptor
inatrack information table; second obtaining nmeans for obtaining the
track 1s provided a reproducing method comprising the steps of:
obtaining a track information entry corresponding to a
predetermined +track from a play order table having a
plurality of track information entries, said track
information entry pointing to a track descriptor in a track
information table;
obtaining the track descriptor from track information
table, said track descriptor including a decryption key for
the predetermined track and a peinter information entry that
points to a part descriptor from among a plurality of part
descriptors in a part information table;
reading the part descriptor;
reading & part of a file according to part pointer
information in said part descriptor that points, to the part
of the file; and
| decrypting said part of said file with said decryption
key.
According to another aspect of the present invention,

there is provided a reproducing apparatus comprising:




descriptor, said track descriptor including a decryption key correspondi ng
to the predetermned track and a pointer infornmation entry that points to
a part descriptor from anong a plurality of part descriptors in a pafrt
“information table; first reading nmeans for reading the part descriptor;
second reading neans for reading a part of a file according@ dMayart005
pointer information in said part descriptor, said part pointer information
pointing to the part of the file; and decrypting nmeans for decrypting with
sai d decryption key said part of said file. According to a further aspect
of the present invention, there is provided a recording nethod conprising
the steps of: 7 6 May 2005 searching for at |east one of a plurality of
free areas on a storage nedium said storage nediumincluding a file that
is stored according to a file system generating a track descriptor having

- a track at”hﬂ‘#&t %%Ciai’}ldi r¥RLHAN %8}! to%t%[‘ﬁ{j}’x{r’q,’; ngr%%t]@ {LRSBEmEFt%%d as

an encrypte ata in sai orage nedi un genera a par escriptor
havi ng acgperdspohdiag taf or mpikedestkiali el ntsalck saikdnf id eplracopdideg sai d
data encrypted with said encryption key _ . . .
: table having a plurality of track information entries, said
track information pointing to a track descriptor in a track
information table;

second obtaining means for obtaining the track

descriptor, said track descriptor including a decryption key

corresponding to the predetermined track and a pointer
information entry that points to a part descriptor from
among a plurality of part descriptors in a part information
table;

first reading means for reading the part descriptor;

second reading means for reading a part of a file
according to part pointer information in said part
descriptor, said part pointer information pointing to the
part of the file; and

decrypting means for decrypting with said decryption
key said part of said file.

According to a further aspect of the present invention,
there 1is provided a recording method comprising the steps

of:




in said at | east one of said plurality of free areas; connecting said at

| east one of - said plurality of free areas where said encrypted data is
-recorded to an end of said file nmanaged by said file system recording in
said part descriptor the part pointer information that points to said at

| east one of said plurality of free areas where said encryptediaatZ (s

- recorded; recording in said track descriptor a decryption key so as to
enabl e | ater decryption of said encrypted data, and pointer information
that points to said part descriptor; and recording a track nunber that
points to said track descriptor in a play order table having a play order
~of a plurality of tracks. 8 6 May 2005 According to an even further
aspect of the present invention, there is provided a recordi ng apparat us,
conprising: neans for searching for at |least one of a plurality of free
areas on a S'oiagenTRd! ¥l Al 4 S aghe MBYI Y ﬂdl%l“iddfgof Frbe Lhald s
stored according to a’file systenm neans for generating a track descriptor
havi ng aotir ackstasaga atddiivmt esand antensgyptricali keyihalendnygptaa fddtea to
be stored as an encrypted data in said storage nedium means for generating
a part deddtipEoftRaFPNGCEPERg to a file System;

generating a track descriptor having a track attribute
and an encryption key to encrypt a data to be stored as an
encrypted data in said storage medium;
| generating a part descriptor having a part pointer
information that points to said file;

recording said data encrypted with said encryption key
in said at least one of said plurality of free areas;

connecting said at least one of said plurality of free

areas where said encrypted data is recorded to an end of

sald file managed by said file system;
recording 1in said part descriptor the part pointer

information that points to sald at least one of said

plurality of £free areas where said encrypted data is
recorded;
recording in said track descriptor a decryption key so
as to enable later decrypticon of said encrypted data, and
pointer information that points to said part descriptor; and
recording a track number that points to said track
descriptor in a play order table having a play order of a

_plurality'Of tracks.




pointer information that points to said file; means for recording said data
encrypted with said encryption key in said at |east one of said plurality
-of free areas; nmeans for connecting at |east one of said plurality of
free areas where said encrypted data is recorded to an end of said file
managed by said file system neans for recording in said part® d&serdQtor
the part pointer information that points to said at | east one of said
plurality of free areas where said encrypted data being recorded; 9 6 My
2005 neans for recording in said track descriptor a decryption key so as
to enable | ater decryption of said encrypted data, and pointer information
~that points to said part descriptor; and nmeans for recording a track
nunber that points to said track descriptor in a play order table having a
play order of a plurality of tracks. In an exanple enbodi nent of the

present invenii@frd@ngt ragk Amf @i on, fider angsan-@udio qala %irje%eﬁ"lrte
generated on a disc Serving as the storage nedium These are the files
managed byvéeheisn; cal tleer&AT syst gmawniddd exanpirecocenbtiodi neappathevaydi o
dat a fi'é%&ﬁrfsihg? t hat accommopdates a :
means for searching for at least one of a plurality of
free areas on a storage medium, said storage medium
including a file that is stored according to a file system;
means for generating a track descripter having a track
as an attribute and an encryption key to encrypt a data to
be stored as an encrypted data in said storage medium;
means for generating a part descriptor having a part
pointer information that points to said file:;
means for recording said data encrypted with said
encryption key in said at least one of said plurality of
free areas;
means for connecting 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;
means for recording in said part descriptor the part
peointer information that points to said at least one of said

plurality of free areas where said encrypted data being

recorded;




plurality of audio data itens. Wien viewed fromthe FAT system the audio
data file appears to be a very large file. The conposition of this file is
divided into parts, so that audio data are handled as a set of such parts,
in the exanple enbodinment. 10 6 May 2005 In the exanple enbodi nent, the
track information file is a file that describes various types ¢fay 2005
information for nmanaging the audio data contained in the audio data file.
The track index file is nade 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. In the exanpl e enbodi nent, the play
order table indicates the order of audio data reproduction defined by
default. As such, the play order table contains information representing
links to track descriptors corresponding to track nunbers (i.e., nusic

title nunberspehfAst NgdF ackecbRrHQLERt T PR t ahligy Iﬂréég :E%%%&gg?g??di%?nt,

the programmed play order table contains the order o
r epr oducdéonypéfionedkepy ddie asndiwi dembbiliserlfise suctsctyet powgrahmed ipl ay

order table describes programmed track infornation representin links to
“the trac?nﬂE¥EF?§t&ﬁ¥%ﬂn?§§pBﬁ&Pﬁ&qx}%$R¥W¢%%Qn hbabeRoints %o sald

part descriptor; and

means for recording a track number that points to said
track descriptor in a play order table having a play order
of a plurality of tracks.

In an example embodiment of the present invention, a
track information file and an audio data file are generated
on a disc serving as the storage medium. These are the
files managed by the so-called FAT system in the example
embodiment.

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

example embodiment.
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In the exanpl e enbodi ment, the group information table describes

i nformati on about groups. A group is defined as a set of one or nore
tracks having serial track nunmbers, or a set of one or nore tracks with
programmed serial track nunbers. 11 6 May 2005 1In the exanpl e enbodi nent,
the track information table describes information about tracksMegpiédénting
music titles. Specifically, the track information table is nade up of
track descriptors representing tracks (nusic titles). Each track.
descriptor describes a coding system copyright mnanagenent infornmation

- content decryption key information, pointer information pointing to the
part nunber serving as the entry to the nusic title of the track in
guestion, an artist nane, atitle nanme, original title order information,
and recording tinme information about the track in question. In the exanple

enbodi nment, t t ti ] desger. i oW ng.part
nunber s 1o point Chs. abria e miane AT oohel once PRpas i e 15 {RLEEr
Sinformationa tfble ithatadee sPpr Obepartafioses i pi/Pes COFr TG d10 for
individual parts. Entries of part descriptors are designated fromthe
track i MrFBRITEDN Hsbl @udEachap:aﬁt cgaseringor ins theonpedén clata sfate-

address (il 80,090 AddLesT Gl the RAIde LB WieSL ¢hdy bREQudig fatafile,
and a link to the nex part.
programmed play order table, a group information table, a
track information table, a part information table, and a
name table.

In the example embodiment, the play order table
indicates the order of audio data reproduction defined by
default. As such, the play order table contains information
representing links to track descriptors corresponding to
track numbers (i.e., music title numbers) in the track
information table.

In the example embodiment, the programmed play order
table contains the order of audic data reproduction defined
by the individual user As such, the programmed play order
table describes programmed track information representing
links to the track descriptors corresponding to the track
numbers.

In the example embodiment, the group information table
describes information about groups. A group is defined as a
set of one or more tracks having serial track numbers, or a
set of one or more tracks with programmed serial -track

numbers.
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In the exanpl e enbodi ment, when audi o data are desired to be reproduced
froma particular track, information about the designated track nunber is
retrieved fromthe play order table. The track descriptor corresponding to
the track from which to reproduce the audio data is then acquired. 12 6
May 2005 In the exanple enbodi ment, key information is then bty @ddS rom
the applicable track descriptor in the track information 13 6 May 2006
tabl e, 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 are decrypted using the acquired key information for
audio data reproduction. If the part descriptor has a link to another

DRl e ) APIBBT A SO Lle MOV B2 A End DR BT EF

be seerddycrehesencienidrhdrei descrappiion, tirakeds | N re@iretdritmg W stile

acco”pa%ﬁ{'egfawéggciéﬁggifgi the track information table is made
up of track descriptors representing tracks {music titles).
Each track descriptor describes a coding system, copyright
management information, content decryption key information,
pointer information pointing to the part number serving as
the entry to the music title of the track in question, an
artist name, a title name, original title order information,
and recording time information about the track in guestion.

In the example embodiment, the part information table
describes pointers allowing part numbers to point to actual
music title locations. Specifically, the part information
table 1s made up of part descriptors corresponding to
individual parts. Entries of part descriptors are designated
from the track information table. Each part descriptor is
composed of a start address and an end address of the part
in question in the audio data file, and a link to the next
part.
In the example embodiment, when audio data are desired

to be reproduced from a particular track, information about
the designated track number is retrieved from the play order

table. The track descriptor corresponding to the track from

which to reproduce the audio data is then acquired.
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Fig. 1 is an explanatory view of a disc for use wth a next-generation M1
system. Fig. 2 is an explanatory view of a recordable area on the disc for
use with the next-generation MDL system Figs. 3A and 3B are expl anatory
views of a disc for use with a next-generation MD2 system Fig. 4 is an
expl anatory view of ‘a recordable area on the disc for use wg mMdhe005

next - generation MD2 system Fig. 5 is an explanatory view of an error 14 6
‘May 2006 correcting code schene for use with the next-generation M1 and
MD2 systens; Fig. 6 is another explanatory view of the error- correcting
code schenme for use with the next-generation M1 and MD2 systens; Fig. 7

i s anot her explanatory view of the error- correcting code scheme for use
with the next-generation M1 and MD2 systens; Fig. 8 is a perspective view
of a disc portion showi ng how an address signal is generated using

wobbl es; Fig., 9 .is an expl anator rew of an ADI P signal for uyse with the
current MD s&_@i erﬁhaﬁd q@m@%t -if%}%%%{%?ﬁﬁ! W sYBEOMPAEIPT 1G5 s TS her
expl analgiya vhew Frdf'echll Bppt @1d OLrHeR WMddeiNiSesHr et AP prakgm and

t he nex
information
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~generation MD system Fig. 11 is an explanatory view of an ADI P signal

for use with the next-generation MD2 system Fig. 12 is angmrzo%pllanatory
view of the ADIP signal for use with the next-generation M2 'system Fig.
13 i.s a schematic view showi ng rel ati ons between the ADI P signal and franes
for the current MD 'system and the next-generation MD1 system Fig. 14 is a
schematic view indicating relations: 15 6 ‘May 2006 between the. ADI P si gnal
and franmes for the next generation MDI system Fig. 15 is an explanatory .
~view of a control signal for use with the next-generation MD2 system  Fig.

16 is a bl.pcgégiégr%o{hglgéfg gé%ﬁ\‘/%i 'f;in{@atﬂgiéh@.ﬂ%’&k di agr am of

a media drive unit; Fig. 18 1is a't art of steps for initializing a
next - gener gl WO St B edd L3 ASLANRSY gy shapR L 1011l aing
Loord 00 DSRS0, Zoleg 1Ml oL BLEP LT ead g gt e rome
' ' audio data file, of the first part conﬁaining the desired

audio data, and data are retrieved from ﬁhe accessed

locatioﬁ. The réproduced data from the location are

decrypted using fhe acquired key informationrfor audio

data reproduction. If the part'descriptor hés 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
geen by feference to the description, taken in connection
with the accompanying drawing, in which:
Fig. 1 is an explanatory view of a disc for use
with a next-generation MD1 system;
Fig. 2 is an explaﬁatory view of a recordable area
on the disc for use with the next-generation MD1l system;
Figs. 3A and 3B are explanatory views of a disc for
~use with a next~gene£ation MD2 system;
Fig. 4 is an explanatory view of a recordable area
on the disc for use with the next-generation MD2 system;

Fig. 5 is an explanatory view of an error-
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a FAT sector; Fig. 23 is a flowchart of steps in which the disc drive unit
alone reads data froma FAT sector; Fig. 24 is a flowchartg pfaySbeges in
which the disc drive unit alone wites data to a FAT sector; Flg 25 is a
flomchart of steps for generating a signal recording bltnap, Fig. 26 is
another flowchart of steps for generating the signal recording bitmap; 16
6 May 2006 Fig. 27 is another flowchart of steps for generating the signal.
recording bitmap; Fig. 28 is an explanatory view of a first exanple of an
~audi o data managenent system Fig. 29 an explanatory view of an audi o data

file for usemiddtide dddsts@xadndl fPfuddaraudi thdatd: Ienageein system
Fig. 30 is an explanatory view of a track index file for use with the.

first exanpihofadderidiadais nmanagenent system Fig. 31 is an
expl anatory view of a play order table for use with the first exanple of

t he audi o data na@ggen%ng ?b@ F%%P % Egr?nvqéglg&aEﬁ_ %&% of a

programred pl ay use rst exanpl e e audio
'~ correcting code scheme for use with the next-generation

MDl and MD2 systemsg;

Fig. 7 is another explanatory view of the error-
corregting code scheme for ﬁse with the next-generation
MD1 and MD2 systems;

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

Fig. 9 is an explanatory view.of an ADIP signél for'_
ugse with the current MD system and the next-generation .
MD1 system;

Fig. iO is another explanatory view of the ADIP
signal for use with the current MD system and the next-
ggneration MD1 system;

Fig. 11 is an explanatory view of an ADIP signal
for use with the next-generation MD2 éystem}

Fig. 12 is another explanatory view of the ADIP

-signal for use with the next-generation MD2 system;

Fig. 13 is a schematic view showing relations

. between the ADIP signal and frames for the current MD
system and the next-generation MD1 system;

Fig. 14 is a schematic view indicating relations
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dat a management system Figs. 33A and 33B are expl anatory views of a group
information table for use with the first exanple of the qyg% ek a
managenent system Figs. 34A and 34B are explanatory views of "a track
information table for use with the first exanple of the .audio data
~ managenent system Figs. 35A and 35B are explanatory views of a part.
information table for use with the first exanple of the 17 6 My 2006 _
~audi o data nanagenent system Figs. 36A and 36B are explanatory views of a
name table for use with the first exanple of the audio data managenent’
~system Fig. X Q i 0 C C ng performed by
the first exa{::?t7 %é%g}%%e;&glﬁ%?% é%%it/aﬁn%nfarg%%éntééﬁs&g 1?%%% 38 is an -
expl anat ory ach name slot in the nane table is accessed
froma plur aﬁléx%e\%asto p(r)li%n er ete‘Ifngs 39A and 39B are explanatory -views of -
a process perfor he first e of the aydi o data .managenent
systemto delete g‘; oﬁ'ltﬁ‘él 56??)18‘“(5’51053’ e OF & A5 ]a@J@g'ﬁ natory -

VI ew of a sefcond exarrpl
or use with the next-generation MD2 system;

Fig. 16 is a block-diagram of a disc drive unit;
Fig. 17 is a block diagram of a media drive unit;

Fig. 18‘is a fFlowchart of steps for initializing a

‘next-generation MD1l disc;

Fig. 19 is a flowchart of steps for initializing a

next-generation MD2 disc;

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

Fig. 21 is a flowchart of steps for reading data -
from a FAT sector;

Fig. 22 is a flowchart of steps for writing data to
arFAT.sector;

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 seétor;

Fig. 25 is a flowchart of steps for generating a

 signal'recofding bitmap;
Fig. 26 is another flowchart of steps for

generating the signal recording bitmap;
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of the audi o data managenent system Fig. 41 an explanatory view of an
audio data file for use with the second exanpl e of the ang%.§§b§
managenent system Fig. 42 is an explanatory view of a trac Yidex file
for use with the second exanple of the audio data .nmanagenent system Fig.
43 is an explanatory view of a play order table for use with the second .
exanpl e of the audio data 18 6 May 2006 nmanagenent system Fig. 44 is an
expl anatory view of a programed play order table for 'use with the second
exanpl e of the audio data management system Figs. 45A and 45B are

expl anatory views @¢figa @rioup dndfudrertfilewdhaiite fforstieges idih t he second
exanpl e of the audio data managenent system Figs. 46A and 46B are

. expl anat ory yémasatoingt i@ ckighall OFe@s1@Ing ablmd®f use with the second
exanpl e-of the audio data nmanagenent system Figs. 47A and 47B are

explanatory views gfigd PAM s ADl&flAmhMsa-Whiil RE sEqand X3 of the
audi o. data managenent system Fig. 48 is an explanatory view of "typical

processi ng pef for mdidy dhes %ﬁ‘&%m}ﬁs@ml he audi o
' Fig. 29 an explanatory view of an audio data file
for use with the first example of the audio data
management system;

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

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

' management system; | |

Fig. 32 is an explanatory view of a programmed play
order table for use with the first exahple of the audio
data management system;

Pigs. 33A and 33B are explanatory views of a group
information table for use with the first examplé of the
audio data management system;

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

Figs. 35A and 35B are explanatory views Qf a part

information table for use with the first example of the
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dat a managenent system Fig. 49 is an explanatory view show ng how the
second exanple of the audio data management system d|V|dg§N89§ hs! e data
iteminto a plurality of indexed areas using anh index scheng; Elg 50 is
an explanatory view depicting how the second exanple of -.the audi o data
managenent system connects tracks using the index schene; Fig. 51 is an
‘expl anatory view indicating howthe 19 6 May 2006 second exanple of the -.
audi o data managenent system -connects tracks using another schene; Flgs '
52A and 52B are expl anatory views sketching how managenent authority i's

nmoved betweeaudipetispaahansgeRUher spseem; di sc drive unit connect-ed
therewith depending on the type of data to be witten to a disc | oaded in-

the drive unit; FigSigd3A6D3Ra A¥h We A:eH 10N A3} GFdewd &Y aifdmestrating

an audio data check- out procedure; Fig. 54 is a schematic view portraying
concept ual | yp 50w £8e A8t wgenefRt Pfré@leﬁalﬁ £ é@dtﬁéeaﬁ&%elsggva%%/D system

may coexist in the disc drive unit; Fig. an extern
portable d'sﬁangééMSané§st£$9 56 is a flomchart of steps carried out by
the .

FPig. 37 is an explanatory view of typical
processing-performéd by the first.éxample of the audib
data management system;

Fig. 38 is an explanatory view showing how each
name slot in the name table is accessed from a plurality
of pointers;

Figs. 39A and 39B are éxplahatory views of a
process performed by the first example of the audio data
management system to delete‘pérts from the audio data
file;

Fig. 40 is an explanatory view of a second example
of the audio data management system;

Fig.l41 an explanatory view of an audio data‘file
for use with the second exémple of the audio daﬁa
‘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 explanatory view of a play order

- table for use with the second example of the audio data
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disc drive unit in formatting a disc |oaded therein; Fig. 57 is a flowhart
- of steps carried out by the disc drive unit in-fornattinqsﬁagbbﬁén di sc

| oaded therein; Fig. 58 is a flowhart of steps carried ou y e disc
drive unit in recording audio data to a disc |oaded therein; and Fig. 59
is a flowhart of steps for switching from the disc format of the
‘next -generation MD1 systemto the 20 6 May 2006 disc format of the -
current MD system DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The f ol | owi-ng
description is divided into the following 10 sections: 1. outline of the
recording system 2. Discs 3. Signal formats 4. Structure of ‘the
recor di ng/ r ePPOUETTRGE aPpPRFStUs S, Initialization of next-generation MDL
and MD2 discs 6. First exanple of the audi o data managenent system 7.

‘Second exanpl e of tH& -addi Ju&th SSRGS Vet &h & Dsramtsd dd@ivhg

connection with the personal conputer
order table for use with the second example of the audio

data management system;

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

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

Figs. 47A and 47B ére explanatory vieﬁs of a name
table for use with the second example of thé audio data
management system; |

Fig. 48 is an explanatory view of typical
processing performed by the second example.of the audio
data management system;

| 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 explanatory view depicting how the

'second example of the audio data management system
connects traéks using the index scheme;

Fig. 51 ig an explanatéry view indicating how the
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9. Restrictions on copyi ng of audio data fromthe disc 10. Coexistence of
the next-generation MDL system wth the current MD systen%ﬂﬂ.a ?dbél ne of
t he recordi ng system The recordi ng/ reproduci ng appar at us accor I'ng to the
present invention uses a nmagneto-optical disc as its 21 6 May 2006
storage nedium The physical attributes, such as form factor, of the disc
are substantially simlar to the disc utilized by so-called MD (M ni-disc)
systens. However, data recorded on the disc and how the data is arranged
~on the disc differs froma conventional MD. Mdxre particularly, the
inventive apparatus enploys a FAT (File _Allocation Table) systemas its
file managenePFORYsEERTPIDroF celtf M OrddeprirrRRRISIERbILFESHat a such as
audio data, so that conpatibility with existing personal conputers is )
ensured. OncePRERFERS tIrCkerysiFARNGgher FThegystent) is used generically
herein to describe various PC-based file systens, and it intended to be
descriptive of thé&igsecisRiic aBaT S2E @oteu reexplsaech tioryDOS ewdF Akebwdlriingal  FAT)
used in Wndows 95/98, FAT 32 used in Wndows 98/ ME/ 2000, as well as NTFS
(NT file systmmmataptnenss alNavordechnios agyvdd |e=tSysdren) pditsdnak the file
system used by Wndows NT operating system or optionally in Wndows
computer and a disc drive unit connected therewith
depending on the type of data to be written to a disc
loaded in the drive unit;
Figs. 53A, 53B, and 53C are explanatory views
illustrating an audio data check-out procedure;
Fig. 54 is a schematic view portraying conceptuaily
how the next-generation MD1 system and the current MD
system may coexist in the disc drive unit;
Fig. 55 is an external view of a portable disc
drive unit;
Fig. 56 is a flowchart of steps carried 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 fdrmatting-a virgin disc loaded
therein;
Fig. 58 is a flowchart of steps carried out by the
disc drive unit in recording audio data to a disc loaded
therein; and

Fig. 59 is a flowchart of steps for switching from

the disc format of the next-generation MD1 system to the
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200 0 operating system for storing and retrieving files on a read/wite

di sks.” Conpared with the conventional MD system the reCQ§QEQQ6§§producing
apparatus of the invention has an inproved error correction stem and an-
advanced nodul ati on techni que designed to boost data storage capacity and
to increase data security. Furthernore, the inventive apparatus encrypts
content 22 6 May 2006 data and takes neasures to prevent illegal data
copying and ensure copyright protection for the content data. Cenerally,
there are two kinds of specifications, MD1 and MD2, devel oped by the
present ‘i nvept f t-gﬁq t stem The MD1
specificatigﬁ§&{§¥B 6%;Q$%é§§§ézo ?ﬁngg% f%% (i.e., physical nedium as
that which is currently used by the existing MD system The M2
specifications adopt a disc which has a sane form factor as, and is

i denti cal externallygﬁggiﬂﬁﬂéu but whi ch
utilizes a magnetic x

s e 2 nce recordi ng
density in _the linear, directiaqn, whereby storage capacity is boosted. The
current ND &AM Ee § S8S TIPS 190 g 811 Videkeicl i 6 4 hiem fdrlsssi ng .
magnet o-optical disc enclosed in a cartridge. The disc is 1.2 nmthick and
has a cent eAOh&EELIPTSHM i n di ameter. The cartridge nmeasures 68 mmby 72 mm

1.  Outline of the recording system

2. biscs |

3. Signal formats

4. Structure of the recording/reproducing apparatus

5. Initialization of next-generation MD1 and MD2

discs

6. First example of the audio data management.system

7. Second example of the audio data managemgnt
system

8. Operation during connection with the personal
cpmputer

9. Restrictions on copying of audio data from the
disc | | |

10. Coexistence of the next-generation MD1 system

with the current MD system

1. Outline of the recording system
The recording/reproducing apparatus according to

the present invention uses a magneto-optical disc as its
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by 5 mm The di nensions and shapes of the discs and - cartridges are the
sane as the next-generation MD1L and M2 systens. On both(§M§yag%%and MD2 -
discs, the start position of the lead-in area is the same as’w t he
current MD system i.e., starting at 29 nm It is proposed for the
next-generation MD2 system 23 6 May 2006 that the track pitch be in an
inclusive range of 1.2 pm through 1. 3 It m(e.g.., 1.-2 5 g m For the
next--generation M1 systemw th its disc structurally identical to that
of the current MD system the track pitch is set to 1.6 y m The bit

length is selrd O%A}ﬁem it har th%g-gg t - cgeRgration lg%.‘ %I G 1 proposed
~at 0.16 gmbit éé the 2 discr Redun aﬁcy i's set 't6 20, 6@6 or both the -
next - gener A g, Db And,d e JeXdr SNGIALLAN M, A 868ra. e, NG -giener atl on
~MD2 disc i-s arranged to 1ncreasée its storage céﬁa0| y ih T1Tneaf difection
by resorting .t the.magneti u -resol.utj.on .techni ue.‘ﬁgg VBR '
t echni que i r%&olllvlezsecf% %go_a mﬁcgg@ 0 lfls”ﬁfjelcsiq)i ng%heg?ﬁ)'rre ¥t the di sc:
that a-cut-through | ayer.  becaomes . nagnetjcally neutral when a aziicular
{enper at ur e J4L3 FEFATEES 491 Gl Ty Mitd BBITEE (9RER ik S TTHIRELITRd 1 o
a regenerative |layer to nove in such a manner that infinitesiml markings
~are vi ewed i @ conventional MD. More
particularly, the inventive apparatus employs a FAT (File
‘Allocation Table) system as its file management system
for recording or reproducing content data such as audio
data, so that compatibility with existing personal
computers is ensured. Once again, the term “FAT” (or “FAT
System”) is used generically herein to describe. various
PC-based file systems, and it intended to be descriptive
of the specific FAT structure used in DOS, VFAT (virtual
FAT) used in Windows 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
2060 operating system, for storing and retrieving files
on a read/write disks. .Compared with the conventional MD
system, the recording/reproducing apparatus of the
invention has an improved error correction system and an
advanced modulation technique degsigned to boost data
storage capacity and to increase data security.

Furthermore, the inventive apbaratus encrypts content.

22




a beam spot. That is, the next-generation MD2 disc i's constituted-by a
magnetic layer acting as a recording Iayer-for-recording(ghaggaﬁé data, by
a cut-through layer, ~and by a magnetic |ayer for data regeneration, al
deposited on a transparent substrate. The cut-through |ayer serves as a

| ayer that regul ates switched 24 6 May 2006 connective force. Wen a’
“specific tenperature is reached, the cut-through |Iayer becones
“magnetically neutral to let the magnetic walls transferred in the
recording |layer be shifted into the regenerative magnetic |layer. This

allows infinitesinal rkings.to becone visibl nd he beam_ . spot. For
Gata recordid® S 1RSI B RERe 10 TS rHITae] o R s
adopted to.generate mnuscul e . markings on the disc. On the next-generation.
VD2 di s, It SR ek T R QT W HEOF (O SRR GRRT W2 sc and
their gradient is steeper as well so as to_inprove de-track nmargins and
_to reduce |and-i ndf6&¢*&ldyst dheraneal &wosikgmals Gfosneaificatd omsous

| eaks. Illustratively, the grooves are in an inclusive range of 160 nm

t hrough 180 Mf?ﬂm%ﬂ%%héi@f Yriagidr presentaninIters efomangee of 60

t hrough 70 degrees, and the groove width is in an inclusive range of 600
nm t hr ough 7eXtmgssendicige D system. The MD1 specifications involve

the use of the same disc (i.e., physical medium} as that
which is currently used by the existing MD system. The

MD2 specifications adopt a disc which has a same form-

factor as, and is identical externally to the disc of the

current MD system, but which utilizes a magnetic super-

resolution (MSR) technique to enhance recording density

in the linear direction, whereby storage capacity is

boosted.

The current MD system utilizes as its storage
medium a 64 mm-across magneto-optical disc enclosed in a
cartridge. - The disc is 1.2 mm thick and has a center hole
11 mm iﬁ.diameter. The cartridge measures 68 mm by 72 mm
by 5 mm.

The dimensions and shapeg of the discs and
cartridges are the same as the next-generation MD1 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., startihg at 29 mm.

It is proposed for the next-generation MD2 system
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generation MD2 disc. As part of its optical specifications, the next-
generation MDL disc has its |laser wavel ength X set to 780 it ?BQ its
‘nunerical aperture NAto 0.45 for an objective .lens in a§1 8}5 I %I head.
Li kewi se, the next-generation MD2 disc has its |aser wavel ength X al so set .
to 780 nm and its nunerical aperture NA to 0.45 for the objective 25 6 My
2006 lens in the optical head. The next-generation MDL and MD2 systens
both adopt ‘the so-called groove recording systemas their recording
schene. That is, grooves are forned over the disc surface as tracks for
recordi ng and reproducti gn purposes., As its ror-correcting code system
the existi ng&"’f\}b %@%t%’?ﬁ‘ﬁﬁ&i ﬁ?c’cfh\ﬁ)‘"r ut TIPS & ot AC |
(Advanced Craoss Interl eave Reed- Sol onon Code). By contract, the -

next - gener at F¥PWRL lantl #/B2 (SySt end - 8RpIHIY - a Foro&kec SFpiteCeneadd iat

conbi nes RS-LDC (Reed So] qnon- Iﬁf'n Di st ance de), with BI.S (Burst

| ndi cator SURbdYStentditd: tif Homttete by crdefricrt ity terfe

elimnates the need for |inking sectors. Under the error correction
schenme conbief fghe Diwwant BILS, suden oddtd diragtk piiglstis evgtortd hat6 nay
occur is detected by BIS. The error location is utilized in getting the
LDC code to mff 8te betadengtbonsesetono 0.44 pm/bit for the next-
generation MD1l disc and proposed at 0.16 pm/bit for the

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

The next-generation MD2 disc is arranged to
increase its storage capacity in linear direction by
resorting to the magnetic super-resolution technique. The
MSR technique involves taking advantage of a specific
phenomenon on the disc: that a cut-through layer becomes
magnetically neutfal when a particular temperature is
reached, allowing magnetic walls that were transfgrred to
a regenerative layer to move in such a manner that
infinitesimal markings are viewed apparently larger under
a beam sgpot.

That is, the next-generation MD2 disc is
consfituted,by a magnetic layer acting as a recording
layer for recording at least data, by a ¢ut-through layer,“
-and by a magnetic layer for data regeneration, all

deposited on a trahsparent substrate. The cut-through

layer serves as a layer that regulates switched
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~ Adopted as the addressing systemis the so-called wobbled groove system
~whereby a single spiral groove is formed, and both S'deSEPMagQG groove is
fl anked by wobbl es furnished as address i nf or mation. This typ ?
.addressing systemis called ADIP (Address in Pregroove). The current M
systen1and t he next-generation MD1 and MD2 systens differ in |inear
density. Whereas the current MD 26 6 May 2006 system adopts as its.
error-correcting code a convolutional code called ACIRC, the
next-generation MD1L and MD2 systens are set to use.the bl ock conplete code

~combi ning LRGNk Bl R ASr&e I egitlely al *%?e%%&%”%eh@e%&%h%@ 1%”@eta*&?1ed

next -generation MJDL and MD2 systens differ in re undancy and have

et Cooner a8 B PR AATL AR SRLort) BB AL E%tkt'{%ﬁey TR el

to that of urrent ND t dles t.he ,ADI P_si nner
di fferent fr%ll’r%t curren st%? gPerlrne nextth gerﬁe%ogi orF Wsy Tmis

he noxt - odt Rt SR ered A e JEe <y SR 2035HE R

(8 to 14 nDdu atjo its nodul ati n system ereas t he next -
generati on N M q\%ﬂ“%s]ysr‘fae?@r{ﬁq I'ﬁck KA1 Vlﬂlge( Rnder flie | h Parity

Preserve/ Prohibit rmr [repeated
spot. For data recording, a laser pulse magnetic field

modulation technique is adopted to generate minuscule
markings on the disc.

On the next-generation MD2 disc, grooves are,made
deeper than with a conventional MD disc and their
gfadient is steeﬁer as well so as to improve de-track
marging and:to reduce land—induced crosstalk, wobble
signal crosstalk, and focus leaks. Illustratively, the
grooves are in an inclusive range of 160 nm through 180
nm deep, the groove gradient is in an inclusive range of
60 through 70 degrees, and the groove width is in an
inclusive range ;f 600 nm through 700 nm on the next-
‘'generation MD2 disc. |

As part of its optical specifications, the next-
generation MD1 disc has its laser wavelength A set to 750
nm and its numerical aperture NA to 0;45 for an objective
lens in an optiéal head. Likewise, the next-generation
MD2 disc has its laser wavelength i also set to 780 nm

and its numerical aperture NA to 0.45 for the objective
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mninmumtransition Limted; PP, runlength]), called the 1-7 pp nodul ation
system herei nafter. - The next-generation M1 and MD2 systeé@ u?§6a Vi terbi
decodi ng nethod as their data detection nethod, based on p 2 ? response
- PR(1, 2, 1)M. for the MD1 system and on partial response PR(1, -1)M for
the MD2 system The disc driving system adopts either CLV (Constant 27 6
May 2006 Linear Velocity) or ZCAV (Zone Constant Angul ar Vel ocity)
- Standard linear velocity is set to 2.4 msec for the next-generation M1
system and 1.98 nisec for the next- generation MD2 system Wth the current

“MD system félﬁgdﬂ?q:ﬂé ’]:?ﬁ{ié/ﬁ qﬁééd' is set to 1.2 nsec for 60-mn discs
or

and 1.4 nisec 4-m n discs. For the next generation MDL systemwth its
disc structurallyddentical t.hat of the current syste total data
st orage capacity pglrh%d?ls?('}:{% ?eg’bé—”&@?é‘oh;eﬁ yMé_)g Fg%%e %’6’% ﬁ‘danc).
Because the 1-7 dul ation systemis adopted instead of RFM as the

nodul ati on s%bet ﬁ'% %cfcb‘f%sr%‘?%fdﬁﬁ}%gcé%tf%rﬁso.@etlﬁ 5 10%her eby
recording density is 'bncreased by a factor. of 1.33. Since the ACIRC system
i s replaced 3/ LRt A8 GFOGVEEl 8TG £RTYIBE q¥erhEher Adpccsiréeeron

system data efficiency is boosted, whereby recording density is further
i ncreased by*$h ¥RIGT G EPTPRG @4nd reproduction purposes. .

As its error-correcting code system, the existing
MD system utilizes a convolutional code based on ACIRC
(Advanced Cross Interleave Reed-Solomon Code). By
contfact, the ﬁext-generation MD1 and MD2 systems employ
a block complete code that combines RS-LDC (Reed Solomon-
rLong Distance Code) with BIS (Burst Indicator Subcode). .
Using the biock compléte error-correcting éode eliminates
the need for linking sectors. Under the error corre¢tion
scheme combining LDC with BIS, the location of a burst

. error that may occur is detected by BIS. The error
;ocation is utilized in getting the LDC code to effect
erasure correction.

Adopted as the addressing system is the sé—called-
wobbled groove system whereby a single gpiral groove is
forméd, and both sides oflthe groove is flanked by
wobbles furnishHed as address information. This type of

..addressing system is called ADIP (Address in Pregroove).
The current MD system and the next-generation MD1 and MD2

systems differ in linear density. Whereas the current MD
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with the sane disc in use, data storage capacity is nade approximtely
doubl e that of the current MD system The next-generation % gb&§'
utilizing the magnetic super-resolution technique is furt erY foost ed 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 28 6 May 2006 to 4.4 negabits/sec for the
next-generation MDL system and 9.9 negabits/sec for the next-generation
MD2 system 2. Discs Fig. 1 shows a typical structure of 'the next-

generation MystlisGaditis 48 Strd Sestdmcddiddyinglessdeal to that of the
current MD system That is, the disc is nade up of a dielectric film a

magneti ¢ fildBnaeihithadi &&Ctddrdd |Hnrmnd vhd efdaciddeefdd 1Bn daposi t ed
on-a transparent polycarbonate substrate. The disc surface is covered

2 2 Pt ohid et el L. - aeesetomy WLl s oy |1 Pl
nas b Too (RS b SRR oRE & mekfedi ' SR BrskeR
Ut NS e SN DAf TR 5P Y hdds fOOSSed
redundancy and have different relative positions between
ADIP and data. For these reaéons, the next-generation MD1.

system with its physical disc structurally identical to

that of the current MD system handles the ADIP signal in

a-manner different from the current MD system. The next-
generation MD2 system is set to medify its ADIP signal
specifications for better compliance with the next-

generation MD2 specifications.

The current MD system adopts EFM (8 to 14
modulation) as its modulation system, whereas the next-
generation MD1l and MD2 systems utilize RLL{1l, 7)PP (RLL,
Run Length Parity Preserve/Prohibit rmtr [repeated
minimum transition Limited; EP, runiength]), cailed the
1-7 pp modulation system hereinafter. The next-generation
MD1 ahd MD2 systems use a Viterbi decoding method as
their data detection méthod, based on partial response
PR(1, 2, 1)ML for the MDl system and on partial response

VPR(l, -1)ML forlthe MD2 system.

The disc driving system adopts either CLV (Constant
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information and other related informati on such as P-TOC information. On
the outer side, in the radial direction, of the .l|ead-i n“qalolgazbé’bcl udi ng
the P-TOC area is a recordable area (where magneto-optica FEEordi ng i s
possible). This is a recordable as well as reproducible area including 29
6 May 2006 recording tracks furnished with grooves as their guides. on _
the inner side of the recordable area is a U- TOC (User TOC) area. The . - ..
U TOC area is the sane in structure as that of the current MD systemin

 which disc managenent information is recorded. Wiat is held in the U- TCC

‘area is the orer ¢lideack) (audhonlr askldatariach) Alhlies. ajshosmnpgenent

information witte neede eep up wt recording or
et udes st SHEP AT G B T SRE B 15 At (7 BT DTS HRi A Up ¢ he
the UTOC aPB e e e AL A - LOUMAS chth dek R Gon t hat
is activated (audibjilized) by the M) player if the disc is |oaded into the.
current MD %1%¥%%ﬁ¥éq%i cHiLE §¥ﬁa|‘3?ﬁrﬁ’&ntthgp fHE§%c is for use
wi th the next-generation MD1 system and cannot be '
: standard linear velocity is set to 1.2 m/sec for 60-min
‘discs and 1.4 m/sec for 74-min discs.
For the ne#t generation MDl1l system with its disc
structurallyidentical to that of the current MDrsystem,
"total data storage capacity per disc is about 300
megabyteg (on the 80-min disc). Because the 1-7 o] 8]
modulation systém is adopted instead of EFM as the
modulation system, window margins.are changed from 0.5 to
0.666, whereby recording density is increased by a factor
of 1.33. Since the ACIRC system is replaced by the
combination of BIS with LDC as the error correction
gystem, data efficiency is boosted, whereby recording
‘density is furﬁher increased by a factor of 1.48. Overall,
with the same disc in use, data storage capacity is made '
approximately double that of the current MD systeﬁ.
| 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
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used for reproduction with the current system The renaining portion of
the recordable area (shown in nore detail in Figure 2) is followed in the
radial direction .by a lead-out area. Fig. 2 shows a typi&MRY<PP&cture of
the recordable area-6n the next-generation -MDL disc indicated in Fig. 1.
30 6 May 2006 As illustrated in Fig. 2, the beginning of the recordabl e
area (inner side) has the U-TOC area and the alert track. Aregion -
containing the U-TOC area and alert track has its data recorded in EFM
format- so that the data may be reproduced by current MD system players. On
t he outer sidg%gi t he .area,of d talﬁ%gred in EFMformat is an area where
i

data are recd? TEFREL by SR 1 O FETREt T 2t A -6 Rt i on VD1
system There‘%s a.cl earance, of a redet erm ned di stance called a "guard
band" bet weetq - 8 AIPRNEYASE relortdih JRSFr ITMMFIIRR M2 tHES#R- hand,
and the area of data storage in 1-7 pp nodul ation format on the other -
hand. The guard band is intended to prevent nalfunction of the current M
pl ayer when the latter is |oaded with a next-generation MDl system disc.
At the begi rhi n§iefcst he area of data recordings in 1-7 pp nodul ation
format (i.e., inner side), there are a DDT (Disc Description Table) area
-and a reserve trackig.ThesbD¥saresiypdcdédsisgmedtuaer efl abe plysi-cal |y
defective '
generation MD1 disc. This disc is - -structurally identical
to that of the current MD system. That is,.the disc is
“made up of a dielectric film, a magnetic film, another
dielectric film, and a reflective film, deposited on a
transparent polycarbonate substrate. The disc surface -is
covered with a protective film.
On the next-generation MDl disc, as shown in Fig. 1,
a lead-in area on the innermost side (of the recordable
area, where “innermost” refers to a radial direction
relative to a center of the disc) has a P-TOC (Pre-
mastered TOC [Table Of Contents]) area. As a physical
structure, this area constitutes a pre-mastered area.
That is, embossed pits are formed here to record control
informétion and other related information such as P-TOC
information.
On the outer side, in the radial direction, of the
lead-in area including the P-TOC area is a recordable

area (where magneto-optical recording is possible). This

is a recordable as well as reproducible area including
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regions and includes a unique ID (U D). The UDis unique to each storage
medi um typically based on randomy generated nunbers. T reg&aye track

is provided to .accommodate information for content protec Hh:

Furthernore, the area of data storage in 1-7 pp nodulation format includes
a FAT (File Allocation Table) 31 6 May 2006 area. The FAT area is an area
that allows the FAT system to nmanage data pursuant t.o..FAT systemcriteria .
used by general-purpose conputers. Mre specifically, the FAT system
~carries out file managenent based on FAT chains involving both a directory

i ndi cat i th . ' f__root fil. d di tori d FAT table
doscr 1 bi ng TERPAITER 67 1 LPAPBPRGEI O PCREBOSGH A> EHE EebMEAT 1 s  used

e
in a general_ sense.to refer, to_a variety of, different file enent
SChemas. enpl%By Seny TPE" el ey CEEHESbIE BIPECIE: Bn 5T CLnd UReE

next - generation MD1 disc records two kinds of information: an alert track
start posiﬂKEH,aéﬁ&-the start position of the area for data storage in
1-7 pp nodul ation format. When a next-generation MDL disc is |oaded into a

current MD syst em BhaydrTOf nabeaei§ obhe sSamadip r obrepeure FoCtBRrEaCHf t he

| oaded disc. The retrieved U-TOC information reveals the alert track
position, aldhewicmgrent MD system in which disc management

information is recorded. What is held in the U-TOC area
is the order of track (audio track/data track) titles and
management information written over as needed to keep up

with the recording or erasure of such tracks. More

specifically, the management information includes start
and end positions of tracks (i.e., parts making up the

tracks) and mode settings.

An alert track is furnished on the outer side of
the U-TOC area. This track contains an alert sound
recorded thereon that is activated (audibilized) by the
MD player if therdisc is loaded into the current MD
system. The sound indicates a warning that the disc is
for use with the next-generation MD1l system and cannot be
used for reproduction wiﬁh 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 MD1 disc indicated in Fig. 1.
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the alert track to be accessed so that its data will start being
reproduced. The alert track contains data constituting tQﬁW? éﬁ sound
warning that the disc is for the next-generati-on MDL syste &annot be
used for reproduction with the current system The alert sound may '
illustratively artlculate a 32 6 May 2006 nessage like "This disc cannot
be used on this player.’ Alternatlvely the al-ert- sound -may al so-bhe. a -
sinpl e beep, tone or other warning signal. \Wien a next-generation M1 dISC
is |loaded into a next- generation NDl system pl ayer, information is read

fromthe U TCC a of th The retrjeve T t|on
reveal s the % aﬁlelb%ts]f??%% 'ea he(’/\ﬂ%ﬁ%lrﬂ'ﬁ‘t%? é?dfeL@?%r]%eEF?#aP |
nmodul ation format and datato be read fromthe DDI, reserve track

and FAT ar 2Fe®yvEige %’r diagidthe FAgensr ard ghe RRAat R or mat |
data nmanagenent is effected not with the U TOC-but with the FAT system
Figs. 3A and® IEEHIW PREHI NI ihe) - HRE dfraghendhaderjerierath dwavD2 di sc.
- This disc is also nade up of a dielectric film a nagnetic film another
diel ectric fitmdatmdrerordsdcin &Y fagmademesitttad dhea datansipar dint '
pol ycarbonate substrate. The disc surface is covered with a protective
film reproduced by current MD system players. On the outer

side of the area of data stored in EFM format is an area
where data are recorded in 1-7 pp modulation format™ for
the next-generation MD1 gsystem. There is a clearance éf a
predetermined distance called a “guard band” between the
area of'data recofdings in EFM format on the one hand,
and the area of data storége in 1-7 pp modulétion format
on the other hand. The guard band is intended to prevent
malfunction of the current MD player when the latter is
locaded with a next-generation MD1 system disc.

- At the beginning of the area of data recordingé in
1-7 pp modulation. format (i.e., inner side), there are a
DDT (Disc Description Table) area and a reserve track.‘
The DDT area is designed to réplace physically defective
regions and includes a unique ID (UID). The UID is unique
to each storage medium, typically based on randomly -
generated numbers. The resexve 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)
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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 information recorded
using an ADIP signal. On the MD2 disc, the currently- use(ﬁ'}ﬂaﬁ'@@%rea of
~enbossed pits is replaced by the lead-in area having control information
based on the ADIP signal. The 33 6 May 2006 recordable area starting from
outside the lead-in area is a recordable as well as reproduci bl e area that
has grooves forned therein as guides for recording tracks. The recordable
‘area has data recorded in 1-7 pp nodulation format. On the next-generation

MD2 disc, as_ jndicatedd Fig. .3B, the magnetic filmis c ituted by a
nmagneti c Ia?/%ér]a '10%&1§ctE:An%g aarse(%la e lor TG % r af]r}ro“fsectcsﬁedi FatxS" by a
cut-through | ayer 102, .and by a netic layer 103 for data regeneration,
al | deposi t &t JFHE ST Rtesua 3 G| STt Y o as

| ayer that regulates sw tched connective force. Wen a specific '
tenperature 9 ""r“@gc‘iﬁffp‘?sh% IR ROlgh MoxPe PPEGA &@dies thsgAédi cal |y
neutral to let the magnetic walls transferred in the recording |ayer 101
to be shift¥SHR® Cafeleeddterbits cnanagrient |kagged 198 FARichaindws
infinitesimal markings in the recording layer 101 to be viewed as.
appar ent | y dalrgaqnd b thedbeeghompotinhiadteing 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 the next-generation MD1l disc
fecords two kinds of inf&?matidn:'an alert track start
position, and the start position of the area for data
sﬁorage in 1~7.pp modulation format.

When a next-generation MD1 disc is loaded into a
-current MD system player, information is read from the U-
TOC area of the loaded disc. The retrieved U~TOC
information reﬁeals the alert track position, allowihg
the alert track to be accessed so that its data will
start being reproduced. The alert track contains data
constituting the alert sound warning that.the disc is for
the next—generaﬁion MD1 system and cannot be used for
reproduction with the current system.

The alert sound may illustratively articulate a
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regenerative magnetic |ayer 103. Wiether a | oaded disc is a next-generation
MD1 disc or a next-generation MD2 disc can be determ ned seggﬂg t he
information retrieved fromthe lead-in area. Specifical

information in enbossed pits is detected fromthe |ead-in area, it neans
the .| oaded disc 34 6 May 2006 is a current MD systemdisc or a

next -generation MD1 disc. |f control information based on the ADIP S|gnal
is detected fromthe lead-in area, with no P-TOC information in enbossed
pits detected, it neans the disc in question is a next- generation VD2

di sc. However his . nneJ lStI UIShI t he MDL- s on1th§ VD2
disc is riot" éﬁéarﬁ?a ?hjt%e sfﬁ/e% %?%%t?%e‘f % SL -

di fferences jn a trapkl er.ror nal be ween o track ff track
odes may b&l&%ﬁrfaz%ld"?ﬂvg@e%‘? ATy SHEC AT 155, PAc UERLE BecB,
alternative t he dISC ma be iven a detection hole for dISC |dent|f|cat|on
pur poses. FitPn% Fhd WA 9 sthIMRure of the recordable area on the
next - generatlon MD2  di sc. As illustrated in Fig. 4, the recordable area
has all its data r B86PdédTeKt -gepepptinguMBtl 6 sodmatloadedDingce® and a
reserve track are located at the beginning of (i.e., on the inner. side

of ) the areaemiergerdatat lore M gryiien playenp hwihdwatiorn forpead The DDT

area is provided to record alternate area
from the U-TOC area of the loaded disc. The retrieved U-

TOC information reveals the start position of the area
where data are stored in 1-7 pp modulation format and.
allows data to be read from the DDT, reservé track, and
FAT area. Over the area of data stbrage 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
next-generation MD2 disc. This disc is also made up of a
dielectric film, a magnetic film, another dielectric film, -
and a reflective film, deposited on a transparent
polycarbonate substrate. The disc surface is covered with
a protective f£ilm.

On the next-generation MD2 disc, és depicted in Fig.
3h, the lead-in area on the inner side (in a radial
direction) has control information recorded using an ADIP

 signal. Oon the_MDZ disc, the currently-used P-TOC area of
embossed pits is replaced by the lead-in area having

control information based on the ADIP signal. The
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. managenent data for managing alternate areas intended to replace .
physically defective areas. Mreover, the DDIT area incluq§&agzgﬁgagenent'
tabl e that manages a ,replacenment area, which includes a recordabl e area

that substitutes for the physically defective areas. The managenent table

keeps track of the logical cluster(s) 35 6 May 2006 determ ned to be '

defective and al so keeps tracks of the |ogical cluster(s) in the S

repl acenent area assigned to replace the defective logical clusters. The

DDT area al'so contains the U D nentioned above. The reserve track stores: .

AT_.ar al so _included in:

i nformation t t j es.. A i
the area w t%gé?égggﬁ%aa?%%o%%gﬁrﬁ igigijq%poun%sdlucr%ﬁ%% ("()"’lr(%aJtI.1 Fhe FAT area
is used by the FAT tem for nagi ng data..,--The FAT, . system in this .
enbodi nent , Qeflf%%?léé%)aﬁtea Hanyemstt T AP 3R I%agagﬁ%m criteria-
applicable to ener al - purpqse personal ¢ uters. No U TOC area is :
provi ded on Q%Oqfﬁe%(tfcﬁg’%é{ attcl?eo‘?éjlw (ﬂ‘?éfe% AR drmTeh M2 di sc
is loaded into a next-generatiqon M2 player, data are read fromthe DDT
area, reserve® reRIer FAFDRTIHS FaAiIRd H#bove’ R the disc. The

retrieved data are used for data nmanagement by the FAT system A
ti me- consuniMRfHftion ifarmadn process is not

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

. magnetically neutral to let the magnetic walls
transferred in the recording layer 101 to be shifted info
the regenerative magnetic layer 103. This allows
infinitesimal markings in the recording layer 101 to be
viewed as apparently.enlarged under ﬁhe beam spot on the
regenerative magnetic layer 103.

Whether a loaded disc is a next-generation MD1 disc
or a next—generatidn MD2 disc can be determined based on
the information retrievea from the lead-in area.
Specifically, if P-TOC information in embossed pits is

detected from the lead-in aréé, it means the loaded disc
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needed on next-generation MD1 and MD2 discs. More specifically,
initialization is not required on these discs except for advance
preparation of a DDT area, a reserve track, and a mi ni murf MaY 2096 t abl es
including a FAT table. Data may be directly witten to the recordable
area of an unused disc and then read therefromw thout 36 6 May 2006
recourse to an initialization process. 3. Signal formats What follows is a
description of signal fornmats for the next-generation MD1 and MD2 systens.
The current MD systemutilizes the convolutional code called ACCRC as its
error correcfjo [ ' 2- e tor [r. ing to the
1400 SYSLEM i eh . s 3820RYLE SGEl0ln SO ESPIRA N d

data size of a su regarded as an 1 nAcrement Of access for
read and wi oper ations. Because the. convgl ut] | .code schenme involves
o er o - correciTG Tode RURHGE SR (0 S DRI (TP Settors, i1 18
necessary to. provid | i nki ng sector between adjacent sectors when data
are to be %‘be.deé‘?“f str}éﬁjglreégf‘llﬁb as‘ifsat'erﬂlttkhé{%tf’r"r@ﬁ OXAL I adopt s

"t he wobbl-ed groove schene called ADIP in which a single spiral groove is
formed, and bbterkasred gits KetGIRE dite MaaHk dd D\ ib it TYeAtiPhed as

~address information. The current MD systemoptimally arranges the ADP
signal for ¢ rit mpecasnenad idfe D235 g5+ eHowever, this manner of

distinguishing the MD1 disc from the MD2 disc is not

limitative of the invention. Alternatively, phasce

differences in a tracking error signal between on-track

and off-track modes may be utilized in determining the

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

a detection hole'for disc identification purposes.

Fig. 4 shows a typical structure of the recordable
area on the next-generation MD2 disc. As illustrated in
Fig. 4, the recordable area has-all its data recorded in
1-7 pp modulation format. A DDT area and a reserve track

| are located at the beginning of (i.e., on the inner side
of) the area where data are recorded in 1-7 pp modulation

'.format; The DDT area is provided to record altérnate area
manageﬁent data for managing alte:nate areas intended to_
replace physically defective areas. Moreover, the DDT
area includes a management table that manages a
. replacement area, which includes a recordable area that
substitutes for the physically defective areas. The

management table keeps track-of the logical clusterxr(s)
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- The next-generation MD1 and MD2 systens, by contrast, enpl.oy a bl ock

. conpl ete code schene that conbines LDC with BI'S, and reg%{@s 30@4-kilobyte
bl ock as an increnent of access for read and wite operat A i nki ng
sectors are not needed by the bl ock conplete code. 37 6 May 2006 This,
however, requires that the next-generation MD1 systemutilizing the disc

of the current MD system rearrange the ADIP signal in a nanner-conplying,~:r'?

with a new recording nethod. The next-generation MD2 systemis set to
alter the ADIP signal specifications to conply with the specifications of

th t { t -of

e error cOrPEERTaATSy Y brobkErei 1 S%ﬁ%%éf%?ﬁ”a S¥Ena o2
. Thi LDC- b

oY T or- cor ociPRE Rbde  SEREhbeT | T et oA SEP L FIgT = TR © scheme

shown in Figs. and 7. depjcts a t caI structure of a code bl ock
in the LDC- bﬁ%@ga%‘?r?)]?ec%‘?g%%ﬁ L%%C%Jc L9kS gh OO0 B slseach

error-correcting code sector is prOV|ded with a four-byte error detection
code EDC, an@cWedinariehe | GiR mentioredishess ondihey nesatine &mask correct i ng
code block that is 304 bytes long horizontally and 216 bytes |ong

vertically. Feebeerinfolnrteeli et codet st protect inrleowpotes wo- kilobyte

data. As illustrated in Fig. 5,
A FAT area is also included in the area with its

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

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

' MD2 disc. When a next-generation MD2 disc is loaded into
a next-generation MD2 player, data are read from the DDT
area, resgserve track, and FAT located as described above
gn_thé disc. The retrieved data are used for data
management by the FAT system.

A time-consuming initialization process is not
néeded on next-generation MD1 and MD2 discs. More
specifically, initialization is not requifed on these
discs except for advance prepafation of a DDT area, a
'regerve 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
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t-he 304- byte-by-216-byte error-correcting code block includes 32
~error-correcting code sectors of two-kilobyte data each. T ﬁé
error-correcting code sectors laid out two- dinen5|onally ay 06

304- byt e- by-216-byte error- correcting code block are furnished vertically
with a 3238 6 May 2006 bit error-correcti ng Reed- Sol onon parity code.
Figs. 6 and 7 depict a typical BIS structure. As shown in Fig. 6, a:
one-byte BIS is inserted at intervals of 38 bytes of data. One frame is
constituted by 152 bytes (38 X 4) of data, three byte BIS data, and .
-2.5-byte frarreugynctdata amynt '1” tQ 157. tes of data. As shown in
Fig. 7, a BF§H i$ 8 lPPa%%? 5%%% structured as described
above. A BIS data code (3 X 496 = 1,488 bytes) includes 576-byte user
control data; a 144-byte address unit nunber, and a 768- byte
error-correcting code. As described, the BI'S code has the 768-byte error-
correcting Gode 48Pathéarmatehe 1, 488-byte data. This code structure
provides a reinforced error correction feature. Wth this Bl S code
enbedded at intervihatofodgowpyiesacfiegaraptinge Pécﬁ%gﬁﬁlofoﬁﬁﬁtﬁrF%F t hat
may occur is readily detected. The error location is then used as the
basis for etdsumextogeseradicrsiig end MDE sydsemPhe FDEPCerpeal ¥

recorded as wobbles forned on
system utilizes the convolutional code called ACIRC as

its error correction system in which a 2,352-byte sector
corresponding to the data éize of a sub-code block is
regardéd as an increment of access for read and writé
operations. Because the convolutional code scheme
involves an error-correcting code sequence spanning a
plurality of sectors, it is necessary to provide a
1inking sector between adjacent sectors when data are to
be updated. As its addressing system, the current MD
system adopts the wobbled groove scheme called ADIP in
Wthh a single splral groove is formed, and both sides of
the groove are flanked by wobbles furnished as address
informatioﬁ. The current MD system optimally arfanges the
ADIP signal for gaining access to the 2,352-byte sector.

The next-generation MD1l and MD2 systems, by
contrast, employ'a block complete code scheme that
-ébmbines LDC with BIS, and regards a 64-kilobyte block aé
an increment of access for read and write operations,

Linking sectors are not needed by the block complete code.
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both sides of a single spiral groove, as shown in Fig. 8 That is, the
ADI P signal is recorded by having address data frequency-npdul d and
formed into groove wobbles in disc material. Fig. 9 depic aﬁzﬁggical
sector format of the ADIP 39 6 May 2006  signal for the next-generation
MD1 system As shown in Fig. 9, each sector of the ADIP signal (ADP
sector) is made up of four-bit sync data, eight high-order bits of an ADI P
cluster nunber, eight low order bits of the AD P cluster nunber, an
eight-bit ADIP sector nunber, and a 14-bit error detection code CRC. The

sync data copsiltui, ayskonalaol g, PLedeElMOed palleLp useghto det ect

the beginning o sec I ng sectors are needed by the current
MD system Y s_syst utilize onvol utional_coding. - The sector
nunbers for .%Sa%%}ﬁ%%giefﬁjf eg n@gg%ltélv;’eé n%frbtgt?% c‘f%lr.e%%gl\fl%r%y , FDh, FEh;
and FFh (h: hexadecinqg%.6§gf ADI P sector format is the, same, as that of
the current “SYStENC et Pt’l‘%lgﬁé?ﬁ o e N AR R WA E R iZes  the
sanme -di sc used by the_current Ng system The next-generation MDDl system as
shown in Fi e FEecqEding Selipdy u ?‘é’r nEptudehed g me dsy SYELAM PSsect or s
ranging fromFCh to FFh and from OFh to IFh. And as illustrated in Fig.
10, one ADI Eey L]:é?e?lq%rrﬁé% W%fs:Lgnal specifications to comply

with the spéCificatiQné of the next-generation MD2 system.

Fig. 5, 6, and 7 are explanatory.views_of.the erroxr
correction system for use with the néxt-éeneraﬁion MD1
and MD2 systems. This error correction éystem combines an
LDC-based error-correcting code scheme illustrated in Fig.
5, with the BIS scheme shown in PFigs. 6 and 7.

Fig. 5 depicts a typical structure of a code block
in the LDC-based error-correcting code scheme. As shown
in Fig. 5, each error-correcting code sector is provided
with a four-byte error detection code EDC, and data are
léid out two-dimensionally in the error-correcting code
block that is 304 bytes long hbrizontally and 216 bytes
long vertically. Eéch error-correcting codé seétor is
made up of two—kilobyte data. As illustrated in Fig. 5,
the 304-byte-by-216-byte errorfcorrecting code bleock
includes 32 error-correcting code sectors of two—kilobyte
data each. The 32 error-correcting code sectors laid out
two—dimensionally.in-the 304-byte-by-216-byte error;

correcting code block are furnished vertically with a 32-
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data constituting two recording blocks of 64 kilobytes each. Fig. 11
depicts an ADI P sector structure for use wth the next-getglgrarzh%?
system This structure contains 16 ADI P sectors, so that ah P sector
nunber 40 6 May 2006 can be expressed in four. bits. Linking sectors are .
‘not needed by the next-generation MD2 system because the system uses t he
bl ock conplete error-correcting code. As shown in Fig. 11, the AD P sector
structure for the next-generation MD2 systemincludes four-bit sync data,
four high-order bits of an AD P cluster nunber, eight md-order bits-of
the ADI P cl yster nunber, four, %v%%der bits of the AD P cluster nunber, .a
e

four-bit ADP SEHYr GHHRSSE TR BAFL G019 %¥ R i ng parity code. -
The sync data constitute a signal of a predeterm ned attern used to - -
detect the beginni Ag98F énanﬂDI?Pd%’&FBra ?H@lﬂBIJ-PBEF3U§F§PCﬁHﬁﬁer As:
constitutes 16 bites, i.e., high-order four bits, md-order eight bits,
and | ow or clIOWIH M RS 6Si e ©1Es DA Bt tigy st ash an 1n¢mqu:1|suster
~each ADIP sector nunber is given in four bits. \Wereas the current MD- ,
system uti | iofes & hytes sift dadig.or Odet dsainagisogensthéunedt byeddRati on MD2 -
system enpl oys the 18-bit error- correcting parity code. For the
' bytes (38 X 4) of data, three-byte BIS data, and 2.5-byte
frame sync data amounting to 157.5 bytes of data.
As shown in Fig. 7, a BIS block is formed by 496
frames each structured as described above. A BIS data
‘code (3 X 496 = 1,488 bytes) includes 576-byte user
control data, a 144-byte address unit number, and a 768-
byte error-correcting code.
As described, the BIS code has the 768-byte error-
correcting code attached to the 1,488-byte data. This
code structure provides a reinforced error correction
- feature. With this BIS code embedded at intervals of 38
bytes of data, the location of any error that may occur
is readily detected. The error location is then used as
the basis for erasure correction using the LDC code.
.The ADIP signal is recorded as wobbles formed on
both sides of a single spiral groove, as shown in Fig. 8.
“That is, the ADIP signal is recorded by having address
data frequency-modulated and formed into groove wobbles

"in disc material.

Fig. 9 depicts a typical sector format of the ADIP
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next -generation MD2 system as showin Fig. 12, each ADIP cluster is
-provided with one recording block of 64 .Kkilobytes. Fig.£%@ ds @ﬁts
rel ati ons between an ADI P cluster and BIS franes for 'the ?V-@ eration
"MDI system 41 6 May 2006 As shown in Fig. 10, one ADI P cluster is _
constituted by 36 ADIP sectors ranging fromFC to FF and fromO0O to. 1F. A
recordi ng bl ock of 64 kilobytes, which is an increnment for read and wite
operations, is laid out in two portions in each ADI P cluster. Each AD P
sector is divided into two parts, i.e., the first-half 18 sectors and the .

second-hal f 18 sector as shawn in Fig. 13, The data in one recording.
bl ock form nsglgalrhael ifrjl%rfetrrhéentn %{:r Fe8t %dor\l/\n:jﬂ]e & pse ki ons are placed in a

BI 5 bl ock made of 496 franes ranging fromframe 10 to . .frame 505.. The -
496-frame data con§fif iwﬁ‘glflhglgl S%bl 86‘%}1 SPETAFePx ERWPRH Fa StePAlane

preanble ranging fromframe O to frame-9. The data frames are further.
suffixed w t%’%ﬁ SF8E¥F A HIE R $adfiHy Hirtofivmar® 506 @9t ame 511,
A total of 512 franmes of data are thus placed in each of the first and the
second hal f ok terdey pigustferan AP fqlugt erafunkaiyi mighomaDl P sect or

FCh to ADIP sector ODh, the second half ranging fromADI P sector OEh to
ADI P order bits of the ADIP cluster number, an eight-bit ADIP

sector number, and a 1l4-bit error detection code CRC.

The sync data constitute a signal of a
predetermined pattern used to detect the beginning of an
.ADIP sector. Linking sectors are needed by the current MD

system, because this system utilizes convolutional.coding.:
The sector numbers for linking use are negative numbers

for sectors FCh, FDh, FEh, and FFh (h: hexadecimal). The
ADIP sector format is the same as that of the current MD
system, becéuse the next-generation MD1 system utilizés

the same disc used by the current MD system.

The next-generation MD1 system, as shown in Fig. 10,
has its ADP cluster structure formed by 36 ADIP sectors
ranging from FCh to FFh and from OFh to 1Fh. AAnd as
illustrated in Fig. 10, one ADIP cluster is made ub of
data constituting two recording blocks of 64 kilobytes
each.

Fig. 11 depicts an ADIP sector structure for use

.'with the next-generation MD2 system. This structure

contains 16 ADIP sectors, so that each ADIP sector number
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~sector 1Fh. The preanbl e and postanble are provided to protect the data
upon linkage with adjacent recording blocks. The preanble franes are al so -
used for data PLL settlenent, signal anplitude control, éHMa%?@W%I of f set
control. 42 6 May 2006 A physical address used to record or reproduce data
to or froma given recording block is designated in two portions: an ADI P
cluster, and distinction of either the first half or the second half of
~the cluster. Wien a physical address is designated for a wite or a read

operation, the ADIP sector is first read fromthe ADIP signal in question. - "’

From a reproduced signal_ of.the ADLP, sect O(Ei,i kh ADI_P %I uster ol ]Er:ber and
‘0o de

ADI P sect or funber © rreesrseetdriler%/edmsro bas o] P& RPN E TS Rer the first half

or the second half of the ADIP cluster.is jn effect. Eig. 14 illustrates
rel ations be’rf‘?ﬁecgei‘fI 4 A%?GP USRI B y]:&r aﬁ%@%%“br 1?%%3%%*3-- nerati on
MD2 system For the next-generation ND2 system as shown in Fig. 12, 16
ADI P sect or S itSq% %%ﬂlﬁlqk dRste EIAPTAI P TIUAECIE f ur ni shed
- with one recording block of 64 kilobytes of data. As shown in Fig. 14, the

data in one recordPfigShewsck( A9k LébytBS) ARERs EREHCFn§LENCINEFekORt fOr

read and wite operations are placed in a BI'S bl ock nade up of
: the next-generation MD2 system includes four-bit sync

data, four high-order bits of an ADIP cluster number,
éight mid-order bits of the ADIP cluster number, four
- low-order bits of the ADIP cluster number, a four-bit
ADIP sectoxr number{ and an 18;bit error-correcting parity
code.

The sync data constitute a signal of a
predetermined pattern used to detect the beginning of an
ADIP sector. The ADIP cluster number constitutes 16 bites, -
i;e.,‘high—order four bits, mid-order eight bits, and
low-order four bits. Since 16 ADIP sectors make up an
ADIP cluster, each ADIP sector number is given'in four

~bits. Whereas the current MD system utilizes the 14-bit
error-detecting code, the next-generation MD2 sfstem
employs the 18-bit error-correcting parity code. For the
next;generation MD2 system, as show in Fig. 12, each ADIP
- cluster is provided with one recording block qf 64
. kilobytes.
Fig. 13 depiéts relations between an ADIP cluster

and BIS frames for the next-generation MD1l system.

41




" 496 frames ranging fromframe 10 to frame 505. The 496- frane. data
constituting the BI'S block are prefixed with a .10-frane §reanb|e rangi ng
fromframe O to frame 9. The data franes are further suff@¥8¥2Wp%n a
six-frame postanble ranging fromfrane 506 to frane 511. A total of 43 6.
May 2006 512 frames of data are placed in the ADI'P cluster ranging from
ADI P sector On to ADIP sector Fh. The preanble and postanble frames before
and after, the data frames are provided to protect the data upon |inkage
"W th adj acent recording blocks. The preanble franes are also used for data

PLL settl enent, si%%agdeHanp§q§_cg@trghe iﬁgpSEQQ%EeQIE et control. A
r uce

physical address used to recor repro ata to or Troma given
[cor d 19 blSied 8 e LA Akl o d g Sl SR B stel Mg
sector s (iRl EPhAIA Ve ADRSLATA HD dhenl] Rl opblal 2 feptoduced
Feaui res. usi iy Far AT SR E] Wi RO adorlpgher

calibration and . ot her purposes. As shown in Fig. 1, the next-generation
MD1 di sc hasP4thelTP-EMOC R el Gt | it &R Gbh AHE |dathtiar ar ea.

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

The data in one recording block forming an
increment for read and write operations are placed in a
BIS block made of 496 frames ranging from frame 10 to
frame 505. The 496-frame data constituting the BIS block
are prefixed with a 10-frame preamble ranging from frame
0 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 frames of data are thus placed in each of
the first and the second half of the ADIP cluster, the
first half ranging from ADIP sector FCh-ﬁo ADIP.sector
0Dh, the second half ranging from ADIP sector OEh té ADIP
sector 1Fh. The preamble and postamble are_provided to
.protect the data upoﬁ linkage with adjacent recoxrding
blocks. The preamble frames are also used for data PLL
settlement, sigﬁal amplitude control, and signal offset

control.
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Di verse itens of control information are acquired from the P-TOC area. A
P-TOC area in enbossed pits is not provided on the next-generation M2

disc; control information is instead recorded using the PY@PBM in the
l'ead-in 44 6 May 2006 area. Because the next-generation MD2 disc utilizes
the nmagnetic super-resolution technique, |aser power control is an

i nportant. factor. For that reason,, calibration 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/lead-out area structure .

on - the next-generation M2 .disc. As il]| rated in Fig. 15 . the lead-in
and | ead- out areas%c'np YF?’elcé‘llsg ér\?g’seélgﬁ%zsitt?pg\%torrcaaﬁrgnglrggugle‘egaggr _

| aser beam power: control urposes. The lead-in, area jncludes a control g
area that reedtd ’m&&ﬁf‘? Iref“?ﬂ%z}lrﬁqi_kgﬁc%ﬁeg PEFRTOITE iTHDr mat i on
descri bes disc control data .using the low order bit area of the AD P
cluster numRSTEIAE FRdiiR F145tehe 3t Bl RIS M ereidthat $haat the
begi nning of _the recordabl e area and constitutes a negative value in the

| ead-i n ar edf 19t dvhin 91 ey serpnd thid IARHP e torusie % -heWhert agener ati on

- MD2 disc is made wup of four-bit sync data, eight high-order bits of the
- physical address is designated for a write or a read

operation, the ADIP sector is first read from the ADIP
signal in question. From a reproduced signal of the ADIP
séctor, the ADIP cluster number and ADIP sector number
are retrieved so as to determine whether the first half
_or-the second half of the ADIP cluster is in effect.

Fig. 14 illustrates felations betwéen an ADIP
cluster and BIS frames for the next*generation MD2 system.-
For the ne#t—generation MD2 system, as shown in Fig. 12,
16 ADIP sectors constitute one ADIP cluster. Each ADIP
cluster is furnished with one recording block of 64
kilobytes of data.

As shown in Fig. 14, the data in one recording
‘block (64 kilobytes) constituting an increment for read
and write operations ére placed in a BIS block made up of
496 frames ranging from frame 10 to frame 505. The 496-
frame data constituting the BIS block are prefixed with a

. 10—frame préamble ranging from frame 0 to fraﬁe_Q. The
data frames aré further suffixed with a six-frame

postamble ranging from frame 506 to frame 511.. A total of
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- . ADI P cluster nunber, eight-bit control data'(i.e.L | ow- order bits of the
ADI P cluster nunber), a four~bit ADIP ,sector nunber, and an 18-bit
error-correcting parity code. As depicted in Fig. 15, théSB?§RPO@OMForder'

bits of the ADI P cluster nunber describe control data such as a disc 45 6

May 2006 type, magnetic phase, intensity, and read power. The high-order
bits of the ADIP cluster nunber are |left intact, which permts detection
~of the current. cluster position with a fairly high degree of accuracy.
ADI P sector 110" and ADI P sector 11811 allow the l.ocati-ons of ADI P

clusters togﬂ_ own precisely at predetermned _intervals, because'thé'
ei ght lowo gr %af[?sop%fﬁ%%ﬁ%lalge a]ﬁ‘ﬁe@f Jﬁhrjﬁﬁ'@r A Icé‘futsqerﬁ FA"IHG
control dat% are recorded using the ADI P signal_ is described in detail in -
Appl i cant s, TFaPambdE B Ohuka ARLEsSeoPFB02- 319246, published on 31
Cct ober 2002, the entire contents-~of which being incorporated herein by
reference. 4. Struthererepmbhe pBEoPEPhgNbepr uaprAgbappararnd abeseri bed
‘below with reference to Figs. 16 and 17 is a typical structure of a disc
drive unit theedstdi fgaresr edecpAgvagssr soupratieat chepldags wipcm di scs for
recordi ng/ reproduci ng use with the next- generation MD1 and MD2 systens. :
linkage with adjacent recording blocks. The preamble
frames are also used for data PLL settlement, signal
-amplitude control, and signal offset control.
A physical address used to record or reproduce data
to or from a given recording block is designated in the
form of an ADIP cluster. When a physical address is
designated for a write or a read operation, the ADIP
gsector is first read from the ADIP zignal ih question.
From a reproduced signal of the ADIP sector, the ADIP
cluster number is then retrieved.
To start writing or reading data to or from the
disc of the above structure requires using various kinds:
- of control information for laser power calibration and
other purposes. As shown in Fig. 1, the next-generation
MD1 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 pits is not provided on

the next-generation MD2 disc; control information is .

instead recorded using the ADIP signal in the lead-in
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Fig. 16 shows a disc drive unit 1 that is connect able illustrativel y with
~a personal conmputer 100. The disc drive unit 1 includes a_pedia drive unit
2, a menory transfer controller 3, a cluster buffer nenor biay 2485 6 May '

2006 ~an auxiliary nmenmory 5, USB (Universal Serial Bus) interfaces .6 and 8, : -

a USB hub 7, a systemcontroller 9, and an audio processing unit 10. The
media drive unit 2 permts recording and reproduction of data to and from:
a | oaded disc 90. The disc 90 is a next-generation MD1 disc, a

next - generation MD2 disc, or a current  MD systemdi sc. An.internal-

structure ofytdie madla.dul ve Uﬂbktzg%] b 1 56ussag. Lt i hyfef erence

to Fig. 17. e rrem)ry trans con contr Stransters of wi te
and read da am t Fﬁgl n|t 2.._Under_control._of, the '
menory tran;rfa cont rgol{q I%es e gcf eceh las’r?or f%w%uf‘fm?‘trodlata that
are-read in. rerrent cordi ng bIo s.fromdata tra of the disc
90 by the nmedi a%d un| Zf%c%hé: ‘aux i F‘?tnﬁﬁﬁﬁﬁ g, &,}&&rag;&m ol of the
menmory transfer ntroI | er 3, stores various iterms, errent

i nf or mat i on 3TESJEE A5G AfoPAMNSo A e FdE MR Jcﬁs A1 he

medi a drive unit 2. The systemcontroller 9 provides overall control
in and lead-out areas of the next- -generation MD2 disc.

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

The iead—in area includes a control area that
records ADIP control information.. The ADIP control
information describes disc control data using the low-
order bit area of the ADIP cluster number.

More specifically, the ADIP cluster number starts
at‘thé beginning of the recordable area and constitutes a
negative value in the lead-in area. As shown in Fig. 15,
the ADIP sector on the next¥generation MD2 disclis made
up of four-bit sync data, eight high-order bits of the

CADIP éluster 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.
' As depicted in Fig. 15, the eight low-order bits of the

ADIP cluster number describe bontrol data such as a disc
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inside the disc drive unit 1. Furthernore, the system ,controller 9
~-controls communi cations wth the personal conputer 100 connected to the .
~disc drive unit 1. Mre specifically, the system control| &Mayp80647 6 may
2006 comuni catively connected to the personal conmputer 100 via the USB
interface 8 and USB hub 7. In this setup, the systemcontroller 9 receives
commands such as a wite request and a read request fromthe personal
- conputer 100 and transmts status information and ot her necessary
-information to the PC 100. Illustratively, when the disc 90 is |oaded into

the nedia g%¢|eve eglcnéﬁa§¥5tfﬂﬁéﬂgiﬁﬁl'%ﬁdgrhgét ?§g§ the nmedia drive

unit 2 tor nage I nfarmation” an ers-fromthe disc 90, and

causes the menory Hear}ﬁfé{ orde(iorgl loefr tsh (}Uﬂﬁcc R %etl.ig'uls\e/ﬁdare

managenent i nformation & auxiT i'aTy neno request
Syatem cont FEIT ok ?a%lﬁﬂ%é%@m “Froecfaro a%ﬁeféﬁasec ccording
bl ock dS?Qtéi”'é‘%ié‘%af TR nEL R & G LEoH 1919h T 5o Ao AFUERRT T ol of the
remory ranghel SSOMSOLSE s A L0S 00 Dy Blogh G, kLen T the
of ADIP clusters to be known piecisely at:predetefmined
intervals, because the eight 1ow;order bits of the ADIP
cluster number are left intact.
How control data are recorded using the ADIP.signal
is described iﬁ detail in Applicants"Japanese Patent
 publication No. P2002-319246, published on 31-0c£ober 2002,

‘the entire-contehté of which being incorporated herein by -

referenge.

4. Structure of the recording/reproducihg apparatus
Described below with referencé to Figs. 16 and 17
is a typicai-structure of_a disc drive unit
(recofding/repréducing apparatus) that complies ﬁith
discs for recording/reproducing use ﬁith the next-
generation-MDl'and MD2 systems.
Fig. 16 shows a disc drive unit 1 that is
connectable illustratively with a personal computer 100.
The disc arive unit 1 includes a media drive unit 2,

a memeory transfer controller 3, a cluster buffer memory 4,
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cluster buffer nmenory 4, the systemcontroller 9 .retrieves the data
constituting the requested FAT sector. The retrieved data are transmtted
to the personal computer 100 through the USB interface 6 @N&Y@886hub 7 48
6 May 2006 under control of the systemcontroller 9. Gven a request .from
the personal conputer 100 for witing a certain FAT sector, the system
controller 9 causes the nedia drive unit 2 to read the recording bl ock
“containing the FAT sector in question. The retrieved recording block is -
"written to the cluster buffer nmernory 4 -under control of the nmenory ="~

transfer congﬁpgh§%%gaﬁigﬁeﬁgé%sghg? r?ﬁhfgeaf%?gg%ﬁigf ﬁ@%ﬁ{y transfer

controller 3wt Sect a (r.e., ng fromthe
personal conputer 100 via_ the USB interface 6. In the clust buf f er
nmemory 4, tﬂgng%5F?%§%o%d?%% EaT® s d?u%gfa %r%yﬁgﬁgt%%nﬁﬁﬂgieﬁo trol of
the systemcontroller (9. The sysiemcontroller 9 then instructs the nenory
transfer confPdl#Rra4dig P?%ﬁ%g%%n$r%ﬂ%?h%ocluster buffer menory 4 the
recordi ng bl ock data, with.the relevant FAT sector updated therein, to the
media drive unit 2 &€ Wgdkde GEVE UHE redoFHLS & qRaEdinduances the

received recording block data to the disc 90 follow ng a data nodul ation
‘process. reproduction of data to and from a loaded disc 90. The

disc 90 is a next-generation MD1 disc, a next-generation
MD2 disc, or a current MD system disc. An internal
structure of the media drive unit 2 will be discuséed
later with reference to Fig. 17.

The memory transfer controller 3 controls transfers
of write and read data to and from the media drive uniﬁ 2.

Under control of the memory transfer contrpiler 3,
the clqster buffer memory 4-buffers data that are read in
'ihcrements of recording blocks from data tracks of the
disc 90 by the media drive unit 2.

The auxiliary memory 5, under control of the memory
transfer controller 3, stores various items of manageﬁent
information and special information retrieved ffom the
disc 90 by the media drive unit 2.

The system controller 9 provides overall control
inside the disc drive unit 1. Furthermore, the system
.controller 9 controls communications with the personal
computer 100 cohnected to the disc drive unit 1.

More specifically, the'system controller 9 is
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A switch 50.is connected to the systemcontroller 9. This switch 50 is
used to set the operation node of the disc drive unit 1t éﬁ*&%ﬁﬁ t he
next - generation MDL systemor the current MD system In ot s, the
disc 49 6 May 2006 drive unit 1 is capable of witing audio data to the
current - MD systemdisc 90 in one of two formats: in the format of the -.
‘current MD system or in the format of the next-generation M1 system The
switch 50 serves to show the user explicitly what operation node is set on
the disc drive unit 1. while a nechanical switch is shown, an electrical,

magneti ¢ or hyhmidisntichlpayohreused 88 mnélpeﬂ@@nﬂlS@oﬂpuﬂérUﬂoh lis
furnished with a display wunit 51 such as an LCD (Liquid Crystal D splay)

‘When fed w thaatHespbByifestfatessonal fsenhibe7 systemmontdher t1g the
display unit 51 may display text data and sinplified icons constituting

status inforpgpbton €8ntH6116£Ss Loty evafi todmBASiNeLlcRSa 4L P{LENt ed
nmessages. In 1ts input section, the audio processing unit 10 |ncludes

'|||ustratlve}gqagsgngﬁagaaﬁéa@ b n@ét'fﬁ%ﬁ éﬁ%; f@ﬁﬁhffcééééﬁgE

“circuit and a mcrophone input crrcuit, Ronverter ta

audi o dat a | dr&?%% Jh&%ﬁg& 119%8:?1?&1?1&9 adl#to 8?1?5&%%%15% an ATRAC

conpr ession enco coder a conp ressed

Furthernore, 1£P§rrﬁ‘é’9i8n PLOCERS B9+ ! jt 10

Illustratlvely( when the disc 90 is loaded into ther
media-drive unit 2, the systém controller 9 instructs the
media drive unit 2 to retrieve management information and
others from the disc 90, and causes the memory transfer 
cdntroller 3 to place thé retrieved management

information, etc., into the auxiliary memory 5.

Given a request from the personal computer 100 fér
reading a certain FAT sector, the system controller 9,
causes the media drive unit 2 to read a recording block
containing ‘the FAT sector in question. The retrieved
?ecording block data are written to the cluster buffer:
memory 4 under control of‘the memory transfer cdntroller
3.

From the recording block data written in the
cluster buffer memory 4, the system controller 9

~retrieves the data constituting the requested FAT sector.
The retrieved data are transmitted to the personal

computer 100 through the USB interface 6 and USB hub 7
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includes in its output section a digital audio data output part, a DA -
converter, and an anal og audi o signal . output part nmade of a |ine. output
circuit and a headphone output circuit. 50 6 May 2006 |f6Mag2808c 90 is a
current MD systemdisc and if audio tracks are to be recorded to the disc
90, digital audio data (or analog audio signals) are input to the audio
processing unit 10. The input data are linear PCM digital audio data or
anal og audi o signals, which are converted to |linear PCM audi o data through
the AAD converter. The linear PCM audi o data are then subjected -to ATRAC -

‘conpr essi on eracodi rfl%gbef orogc qzﬁ_i)n%ypl aced into..the buffer nmenory. The
f¥om

buf f ered datd“are S r?orlea HE hsiRst Ollr}ef uitably tinmed manner
(i.e., indata ingrenments equivalent to ADIP clusters) and transferred to
the nedia drive unFtVe? ¥hé® 8?3 gFPWetBﬁi pezsongp; EEMBUFRE ¢OfipfeEsed.
data thus transferred to an EEM _process before witing the nodul ated data
to the di sc "¥3t1R9 FuGSTHFKLT [Feqh08 ditde FISEE™ N D Sy st em disc
and if audio tracks are to be reproduced fromthe disc 90, the _nedia

drive unit Zay&ssdihe 8ediRe drdpiofiddd 2d &0 18ack thep rerrRKdiceprleséed dat a

~and transfers the denodul ated data to the audi o processing unit 10 through
.the nmenory containing the FAT sector in question. The retrieved ,

recording block is written to the cluster buffef,memory 4
under control-of the memory transfer controller 3.

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

The system controller 9 then instructs the memory
transfer controller 3 to transfer from the cluster buffer
mémory 4 the recording block data, with the relevant FAT

. séctor updated therein, to the media drive unit 2 as
write data. The media drive unit 2 writes the réceived
recordiﬁg block data to the disc 90 following a data
modulation process.

A switch 50 is connected to the system controller 9.
This swifch 50 is used to set the operation mode of the
disc drive unit 1 to either the next-generation MD1

system or the current MD system. In other words, the disc
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transfer controller 3. The audio processing unit 10 subjects the received-
data to ATRAC conpression decoding to acquire |inear PCM audiqg data which
are output through the digital audio data output part. AﬁtMﬁﬁgpp@ely, the
51 6 May 2006 received data are converted by the D/A converter to anal og
audi o signals, which are output through.the line output or headphone

output part. The disc drive unit 1 may be connected to.the personal
conputer 100 in a manner other than through the USB arrangenent.
tllustratively, an external interface such as IEEE (Institute of -

El ectri cal qﬁq tr Eﬁgl er ut l.iz Ie t he
connecti on. ‘E%&l wrrll t:lzs a algﬂraee Orstf)tar‘f;a%e gl ng cll etsys em How
‘conver si on |s ef f bet.ween rec | bl oc nd FAT sectors iS

- di scussed i} d@?ﬁl %ﬁgsy 5t Cits: 5ﬁg cﬁgﬁgﬁf Hh 54
2001-289380,. filed t he Japane Pat ent CIflce in 20 1 the nt|re :
contents of LHHEH eﬁr‘f&l er‘H‘r]%(f’r ﬁﬁﬂsﬁ’éttﬁ“h Wr’été{}é?tcfg’ g% FAT
sector, as described above, involves first acce53|n% recordlng bl ock (RB)
cont ai ni ng Fﬁ@qiﬁﬁngﬁﬁﬁ%ﬂn|W?%nﬁ¥ﬁﬂaﬁh ahlet FEAtEBadUn§eENeSr E€oSHPHg bl ock
data fromthe disc. The retrieved data are witten to the cluster buffer

nmenory 4 andhEh&SEAT sSEdtisri Py et opeg@tdiony meldse il safpdat éde herei n.

Wth its FAT sector
disc drive unit 1. While a mechanical switch is shown, an

electrical, magﬁetic or hybrid switch may be used as well.
The disc drive unit 1 is furnished with a display

unit 51 such as an LCD (Liquid Crystal Display). When fed
with a display control signal from the system controller
9, the display unit 51 may display text data and
simplifiedricons constituting status information on the
disc drive unit 1 as well as user-oriented messages.

| In its input section, the audio processing unit 10
includes illustratively an analog audio signal input part
.mede of a line input circuit and a microphone input
circuit, an A/D converter, and a digital audio data input
-pert. The audio processing unit 10 also includee an ATRAC
compression encoder/decoder and a conpressed data buffer
memory. Furthermore, the audio processing uﬁit 10
‘ineludes in its output section a digital audio.data
output part, a D/A converter, and an analog audio signal
output part made of a line output circuit and a headphone

output circuit.
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updated, the recording block is witten back to the disc .fromthe cluster
buffer nmenory 4. The recordable area is not initialized on_the next-

- generation MDL or MD2 disc. This neans that if a given 52X §aNg008006
recording bl ock has yet to be used upon FAT sector update, an attenpt to
read the recording block data will result in a data reproduction error
because no RF signal is obtained. Wth no data retri-eved fromthe disc,

_the FAT sector cannot be updat ed. Reading a FAT sector also involves first |

accessing the recording block containing the FAT sector in question: and

“then reading the recording block data fromthe disc.. The retrieved data
are witten to thel&l Gg’tee%lﬁﬁ’f PEr 1Sn@nbryransoMls SYSteRt FdEC aRd tdr get FAT |

sector data from the recording _block. Since the recordable area is not
initialized 44 HEFadeorditd DR RaGwTfsS thorhmsdiag 940 Baidd, the
attenpt to extract the data will also fail or will result in erroneous
dat a r epr od@érdich datieh (9 FR s ardishisdioned. s)TRe dinmitte th ddiussed- above
is circumvented by determ ning whether the accessed recording bl ock has
ever been @swldd puduegsHgtd urfitt A9 .r eCbediinpubl dekai srpuddegaru®dsied, the
recording bl ock data are not read. More specifically, a signal recording
bitmap (SRBdigital audio data or analog audio signals, which are

converted to linear PCM audio data through the A/D

converter. The linear PCM audio data are then subjected

to ATRAC compression encoding before being placed into

. the buffer memory. The buffered data are then read from

the memory in a suitably timed manner (i.e., in data

increments equivalent to ADIP clusters) and transferred

to the media drive unit 2. The media drive.unit 2

subjects the compressed data thus transferred to an EFM

process before writing the modulated data to the disc 90

as audio tracks.

If the disc 90 is a current MD system disc and if
audio tracks are to be reproduced from the disc 90, the
media drive unit 2 demodulates the reproduced data back
to ATRAC-compressed data and transfers the demodulated
data to the audio processing unit 10 through the memory
transfer controller 3. The audio processing unit 10
subjects the received data to ATRAC compression decoding

to acquire linear PCM audio data which are output through

the digital audio data output part. Alternatively, the
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is created to indicate whether each of the recording blocks represented by
a recordi ng bl ock nunber have ever " been used,.as.shomnzlq?g ﬁ @? In the
signal.recording bitmap, a bit 11011 is set for each reco P 6 ock t hat
53 6 May 2006 has never had data witten thereto; and a bit 11111 is set
for the recording block that has data witten thereto at |east once. Fig.

21 is a flowhart of steps perforned mhen a - personal ‘conmputer. connected to | §

a disc drive unit conpatible with the next-generation MD1 and MD2 di scs
reads data in increnents of FAT sectors fromthe disc |oaded in the disc

drive unit. In ste S1_of Fi er sues a  command to read
data froma E%ﬁejs‘é %at%n?lr %OII'% ‘é‘?dgtf nptt%h% ]?/:a]io??f?‘ﬁ%rtbef%c? contai ning
the FAT sector jn question, is Obbﬂ%ﬁﬁg The sector nunb in tiﬁﬁ case is
an absol ute ¥BR1O7 RUTHRrSigReHE PrefiEsRt i Ty %g of the
user area on the disc. In_step S2, a check is nmade to see mhether t he FAT
sector has bDR&HPUF ePF %%ﬂﬁﬁo%ﬁl%H%R#Fuﬁ%?%ector If in step S2 the FAT
sector is not judged to have been replaced by an alternate sector, this
means the target PAR sHEDAGIYS Waifddd may Pe coapecdiedgtel 68  whose

‘nunber was obtained in step S1. In that case, step
persconal computer 100 in a manner other than through the:

ﬁSB arrangement. Illustratively, an eXternal interface
such as IEEE (Instituté of Electrical and Electronics
Engineers) 1394 may be utilized for the connéction.

Read and write data are managed usihg the FAT
gystem. How conversgion is éffected between recdrding
blocks and FAT sectors is discussed in detail in
Applicants’ Japanese Patent Application No.‘2001—289380,
filed in ﬁhe Japanege. Patent Office in 2001, the entire
contents of which being incérporated herein by reference.

Updating a FAT sector, as described above, involves
first accessing recording block (RB) containing the FAT
sector in question and then reading the recording block

.data from the disc. The retrieved data are written to the

cluster buffer memory 4 and the FAT sector of that
recording block is updated therein. With its FAT sector
updated, the recording block is written back to the disc
-from the clustgr buffer memory 4.

The recordable area is not initialized on the next -

generation MD1 or MD2 disc. This means that if a given
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S3 i's reached in which the bit (0 or 1) corresponding to the recording

bl ock nunber is acquired fromthe signal recording bitmp.,|f . in.step S2
the FAT sector in question is judged 54 6 May 2006 to hé%@aﬁg@ﬁsreplaced
by an alternate sector, an actual read/wite operation is to be carried
~out on the alternate sector. In that case, step S4 is reached in  which the
recording bl ock nunber representing the actual- .alternate sector is .. ..
-obtained froma DDT alternate table. Step S4 i's followed by step S3 in '~
which the bit (0 or 1) corresponding to the nunber of the recording bl ock

contai ni Ng LR A48l F A AL &étaQSUBéeﬁséaoggBHeFA%i%@%EE?S%%ggk%ﬁf

bi t map. The signal recording map Is structured shown in
data have y t i i ecordi Kk, .the _bi
correspondi %1 ta%ﬁﬁf b%c%)?k%%ds) tq}ﬁglguegéré{lﬁggglké%%f%% lec}gt ﬁstéuvlet been

witten to a_ recprdin | ock .at | east once, the correspondi-ng bit for
R R e

that block i€ i NG atR& Y 1™ S SFTRFM%D S5 in which

t he signal recor.di bj t, is ef erenced to_see ether the recordin
bl ock ?n qu %PﬂﬁmgﬂashﬁggpﬁgtgakﬁiFFﬁﬁlFHEPeFEOWn%FﬁeQbﬁgt.tPF FﬁTsteg S5

the bit is g%g%%g~%%dﬁgtl %}%léforresponding to the recording bl ock number
in question®e&e | pdated. =
Reading a FAT sector also involves first accessing
fhé recording block containing.the FAT sector in question
and then reading the recording block data from the disc.
The retrieVed data are written to the cluster buffer
memory 4 so as to extract the target FAT sector data. from
the recording block. Since the recordable érearis not
initialized, if the recording block in question has yet
to be used, the attempt to extract Ehe data will also
féil or will result in erroneous data reproduction with
no RF signal obtained. /
The failure discussed .above is circumvented by
determining whether the accessed recording block has ever
been used in the past. If the recording block is judged
unused, the recording block data are not read.
More specifiéally, a signal recording bitmap (SRB)
is created to indicate whether each of the recording
blocks represented by a recording block number have ever

been used, as shown in Fig. 20. In the signal recording

bitmap, a bit "0" is set for each recording block that
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“in the signal recording bitmap (i.e., the recording block has had dat a
witten thereto in the past), then step S6 is reached. Q%EF QO@S t he
recording block data are read fromthe disc and witten t W ust er

~ buffer nenory 4. .55 6 May 2006 |In step S7, the data corresponding to the

target FAT sector are extracted frominside the cluster buffer nenory 4

. and output as read data. .If in step SS the bit is judged to be 11011

corresponding to the recording bl ock nunber in question in t he ‘signal -
recor di-ng bitnap (i. ., the recording block 'has had no data witten

thereto so aars) neve tdegi 8 |w§:ltrteear§: ere sterpcjfoalL Ihe,,lg,ntlrgspecflsgs.itﬁr

buf fer nmenory Zer 0s. y S

which the d rrespo T sector are _extracted from
"nsi de the aﬁ&sti} &#&%M%mgﬁm%ﬁi At WO R 32 i s a
flowhart of steps carried out when the personal conputer connected to the
disc drive df&® Cpatible with the next-generation MDL and MD2 di scs

Wwites data in |ncrenents of FAT_sectors to the disc |oaded in the disc
drive unit. In stePi81124f1fj§. f2owchpetcphpaters psyéeraedcwheEnd to wite

data to a FAT sector, and the nunber of the recording block containing the
FAT sect or p@x@@ggﬂ,gpmputer connected to a disc drive unit

compatible with the next generatlon MD1 and MD2 discs
reads data in 1ncrements of FAT sectors from the disc
loaded in the disc drive unit.

In step S1 of Figf 21, the gomputer'issues a
command to read data from a FAT sector, and the number of
the recording block containing the FAT sector in question
is obtained. The sector number in this case is an
absolute sector number, with number 0 representing the
beginning of the user area on the_disc.l In step 82, a
check is made to see whether the FAT sector has been
replaced by an- alternate sector.

If in step S2 the FAT sector is not judged to have
been replaced by an alternate sector, this meané the
target FAT sector is includéd 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 from the signal
recording bitmap.

If in step S2 the FAT sector in question is judged
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. is obtained. The sector nunber in this case is also an absol ut e sect or

nunber, w th nunber .0 representing the beginning of the %§§{ & &g on the
disc. In step S12, a check is nade to see whether the FAT ¥&¥ 8 has been

56 --- - ----s----- 6 May 2006 replaced by an alternate sector. in step
-S12 ‘the FAT sector in question is not judged to have been repl aced by an
alternate sector, that nmeans the target FAT sector is included in- the. B
recording bl ock whose nunber was obtained in step Sl11. In this case, step
S13 is reached in which the bit (0 or 1) corresponding to the recording

bl ock nunberyd s, Arauidesd rééﬂhave AP G ML AR, Hod g plep S12

- the FAT sector is judged t een rep ace y an alt ernate Seéctor, an -
T that cace /ol U dllidh % PR ARLICS re1°e?‘ec°ol+dff‘{8fbf?'()tcﬁrﬁﬁﬁrﬁe?““’_r_-'
i Ternate | agEEt tza'%f?éfir?% m&ﬁt%%e'sfa 151 e RRER e B t (0 or
1) correspondi.ng t the nunjer ere ordl ng bl ock . containing the
al ternate sé’%tld% 'tg“ea&ﬁ?ioF qq‘e F SRR G Di l}ﬁ‘apac‘:ﬂ?él Si gnal B
recordlng na%éé%ﬁ%&;%&&&%%:%ii%Egggﬂed from a DDT alternate table

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

- corresponding to the number of the recerding block

'eontaining the alternate eector is acquired from the

signal recOrdinQ bitmap.

The signal recording ﬁap is structured as shown in

Fig. 20. If no data haﬁe yet to be written to a given

recording block, the bit corresponding to that block is

‘illustratively "0"; if data have been written to a.

recording block at least once, the corresponding bit for

that block is illustratively "1.” Step 83 is followed by

step S5 in which the signal recording bitmap is

'referehced to see whether the recording block in question

has had data written thereto in the past. H

If in step S5 the bit is judged to be "i"

corresponding to the recording block number in queetion

in the signal recording.bitmap (i.e., the recording block

has had data written thereto in the past), then step S6

is reached. In step S6, the recording block data are read

from the disc and written to the,cluster buffer memory 4.
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Fig. 20. If no data have yet to be witten to a given recording block, the
bit corresponding to that block is illustratively 11011; if data have been
witten to a recording block at |east once, the'correspoﬂawﬁé for

that block is illustratively 111.11 Step S13 is followed by 57 6 May 2006
step S15 in which the signal recording bitmap is referenced to see whet her

~the recording block in question ‘has had data witten thereto.in the paSt.:g;Q

If in step S15 the bit is judged to be I'll, corresponding to the
recordi ng bl ock nunber in question in the signal recording bitmap (i.e.,

Sto {5 reachhd i Sheg L6l Tha PRSTAMTELIE! ek Uk SAFAFE AR from the
Cor T eapondl PR R EHACHES S drghig e SOOTaHG THITEE are repl aced
with wite data inside the cluster buffer nmenory 4. If in step S15 the bit.
i s judged t PG 2o FEPEn R FRES 98¢ -ecor di ng bl ock nunber in
question in the signal recording bitmap (i.e., the recording bl ock has
had no data wittehft hBr éE6PsE5f hF, bihehAssiegasdstpsber 88¢hed. In step .
S18, the entire cluster buffer nenory 4 is filled wwth zeros. Step S18 is
fol | oned by asugiespPndimg e dHer reatadd ngotrlesomdimg 1t d.rt emetsriget  FAT
sector in in the signal recording bitmap (i.e., the recording block
has had no data written thereto so far), then step SB is
~reached. In step S8, the entire cluster buffer memory 4
is filled with zeros. Step $8 is followed by step S7 in
which the data corresponding to the target FAT sector are
-extracted frbm inside the clustei buffer memory 4 and
output as read data.
Fig. 22 is a flowchart bf steps carried out when
the personal compﬁter connected to the disc drive unit
compatible with the next-generation MD1 and MD2 discs
writes déta in increments of FAT sectbré to the disc
loaded in the disc drive unit.
In step S11 of Fig. 22, the computer issues a
~command to write data to a FAT sector, and the number of
the recording block containing the FAT sector in question
is obtained. The sector number in this case is also an
absolute sector number, with number 0 representing the

beginning of the user area on the disc. In step 812, a

check is made to see whether the FAT sector has been
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the recording block are replaced with the wite data inside the cluster
buffer nmenory 4. After the data corresponding to the target FAT. sector in
the recording block of interest are replaced with the wi&Maya®dd in step
S17, step S19 is reached. In 58 6 May 2006 step S19, the r.ecording block
data are witten to the disc. As described, when data are witten to or
read from a FAT sector, a checkis nade to see if the recording block "
cont ai ning that PAT sector has ever been used. If +the recording block is
j udged unused, data are not read fromthe recording block, and the entire
cluster buffer ry 4 is filled wth zeros. This allows the unused
recor di ng blliﬁﬁ}atcc?rg;é%ﬁﬁblaéd:ef? NiTGET initial value of 0. As a
result, no error %urs when data _are witte read in increnents of FAT
sectors even if thé FBC&FSPnﬁlﬁlsgﬁ g%ﬂtﬁ?ﬁpﬁﬁ tRe HERGAPIFAT §8gtor has
never been used and an RF signal is not_acquired. In the precedi

exanpl es, darudgsk & iaeEn k%“%‘?rbrrepr]@éi?df Wm%@lttﬁr‘ﬁ{ﬁtq:ﬂe%'ort%aﬁ a

set up where t he personal conputer is connected to the disc drive unit
conpati bl e wadna HdiendardgdndPd isaetvml isnd nvBadeddgr the siraerehsss, the

FAT sector is designated by the personal conputer using an absol ute sector
nunber, w t bhblImakbemd®e number was obtained in step S11. 1In this case,

step S13 is reached in which the bit (0 or 1)
corresponding to the recording block number is acquired
from the signal recording bitmap.

If in step S12 the FAT sector is judged to have

been replaced by an alternate éector, an actual
read/write operation is to be carried out on the
alternate sector. In that case, step S$14 is reached in
'which the recording block number representing the actual
aiternate ééctor ig obtained from the DDT altérnate table.
Step 814 is followed by step S13 in wﬁich the bit (0 or
1) corresponding to-the number of the recording block
containing the alternate sector is acquired from the
Signal recording bitmap.
The signal recording map is structu;ed as shown in
Fig..20. If ﬁo data have yet to be written to a given
recording block, the bit corresponding to that block is
illustratively "o0o"; if data have been wriﬁten to a
recording block at least once; the corresponding bit for

that block is illustratively w1 7 Step S13 is followed by
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representing the beginning of the user area. By contrast, "if the disc
~drive unit alone is used to wite or read data to or froQ%the get FAT.
sector on the disc, the FAT sector is identified using a il ectory
entry and a FAT chain, as shown in Figs. 23 and 24. 59 6 May 2006 Fig. 23
is a flowmhart of steps in which the disc drive unit alone reads data from
a FAT sector of a next- generation MDL or MD2 disc. In step S21 of Fig. 23,
the relative cluster number of the FAT cluster containing the target FAT
sector is obtained. In step S22, the absolute cluster nunber of the first

Fani e cna n 35 SR PO Wi Uil FSHB i Bt 5 opver thas
abtained, | MeiuPE TSR SR SIS P A BEERT Sect or
is acquired fromthe absolute cluster nunber of the target FAT cluster.
Wth the abdtfaithed i rvhikitt drenste tar jdtie mestsect or t hus acquired,
step S25 is reached in which data are read fromthe PAT sector. The sector
data reading procedé iig sfeprs&id &be Phht ishowAgrd Fegbe2il"Fig. 24 is a
flowchart of steps in which the disc drive unit alone wites data to a FAT
“sector of agmesponding to the recording block number in question

in the signal recording bitmap (i.e.; the recording bloék

has had data written thereto in the past),.then step.816

is feachéd. In step S16, the recording block data are

read from the disc and written to the cluster buffer

memory 4. In step S17, the data corresponding to the

tafget FAT sector in the recording block are replaced

with write data inside the cluster buffer memory 4.

If in step SlSlthe bit is judged to be "0"

corresponding to the.recording block number in qﬁestion

in the signal recording bitmap (i.e.; the recorxrding blqck
.  has had no data written thereto so far), then step S18 is

reached. 1In step S18, the entire cluster buffer memory 4

is filled with 2eros. Step 518 is followed by step S17 in

which the data corresponding to the target FAT sector in

.thé fecording block are replaced with the write data

inside the cluster buffer memory 4.

.After the data cérresponding to the target FAT

sector in the recording block of interest are replaced

with the write data in step 817, step S19 is reached. In
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‘generation MDL or MD2 disc. In step S31-of Fig. 24, the relative cluster
nunber of the FAT cluster containing the target FAT sect talned

In step S32, the absolute cluster nunber of the first FA %fM g?@ -
racquired fromthe file directory 60 6 May 2006 entry. In step S33, the FAT
table chain is followed from the starting absolute cluster nunmber thus
acquired, until the absolute cluster nunber of the target FAT cluster is.
obtained. In.step S34, the absolute sector nunber of the target FAT sector
i s obtained fromthe absolute cluster nunber of the target FAT cluster. '

Wth the absolute sec nunber, he t et FAT sector thus_acquired,
‘step S35 is HERKS i it |§ﬂ?Qf 93Fé ?i%h?thqIW¥H§&?n'§ébt§F The.

.sector data wwltlng process is the sanme as that shown in Fig. 22. In the-
precedi ng efdi®1-es, the signal recording bitnmap shown in Fig. 20 is used
to determ ne whether the recording block containing the target FAT sector
has ever been usel8sbéfsrtibgfe Whgnjdatp| aser ariteey hanagedepd from
i ncrenents of 32-kilobyte FAT clusters. Using the FAT infornmation nakes it
. possible t 0 ac Fédk swiedicher aapegky s TEAE $ectsere Hds theeragseding t he past.
" Based on the FAT information, it is possible to create a signal recording
bitnap_Showhﬂgcklh@m&m&ﬁimglthMeEhETsea&broha@hev@&-been used. If

the recording block is judged unused, data are not read

from the recording leck, and the entire cluster‘buffer

memory 4 is filled with zeros. This allows the unused
recording block to be handled as having an initial wvalue

of 0. As a result, no error occurs when data are written

or read in increments of FAT sectors even if the

recording block containing the target FAT sector has

never been used and an RF signal is not acquired.

In the preceding examples, data are written to or

read from the target FAT sector in a setup where the

personal computer is connected -to. the disc drive unit
compatible with the next-generation MD1 and MD2 discs. In

such cases, the FAT gector is designated by the personal
computer using an absolute sector number, with number ¢
representing the beginning of the user area. By contrast,

if the disc drive unit alone is used to write or read
-data to or from the target FAT sector on the disc, the

FAT sector is identified using a file directory entry and

a FAT chain, as shown in Figs: 23 and 24.
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ki | obyte recordi ng bl ocks has already been used at least once. Fig. 25 is
a flowchart of steps for generating. a. .si.gnal . recording bé§ﬁaﬁ H@%ng_FAT
information. In step $S41 of Fig. 15, ‘wi'th the di'sc | oade é | ues 61
---------- 6 May 2006 representative of the recording blocks in the signal
recording bitmap are all reset to.zero. In.step S42, the FAT information
is read. In step S43, the first FAT-entry jls_accessed,:Fron1the first FAT
~entry to the last, checks are nade to see whether each of the FAT clusters
involved has ever been used so far. That bit in the si gnal recording

bi t map, which corresponds to an¥ unused FAT cluster, is left intact at
11011; those bits FAIthé3sitgnal F@HGFEFHQOfbﬁFﬁﬁE ifhBhcBoEhesBaRE to used
FAT clusters, are each set to 111.11 That is, with the first FAT entry :
accessed i ndgtlé’ﬁ ung43 alonep repgls slateadrem ian FAA seckaghedk & qi9xdde to see
if the currently checked entry is the last FAT entry. If in step S44 the

currently clegkeedtdony YOls opofDRudded.to be the | ast FAT entry, step $45
is reached. In step S45, a check is made to see whether the currently
checked FAT entryInssteps8?lFAF Eigst2B, the relative cluster number

of the FAT cluster containing the target FAT sector is
obtained. In step 822, the absolute cluster number of the
first FAT cluster is acquired from the file directory
entry. In step 823; a FAT table chain is followed froﬁ
the Starting absolute”cluster number thus aequired, until
the absolute cluster number of the target FAT cluster is
obtained. In step S24, the absolute sector number of the
target FAT sector is acquired fromAthe absoiutejcluster
number of the target FAT cluster. With the absolute
sector number of the target FAT sector thus acquired,
step 825 is reached in which data are read ffom the FAT
sector. The sector data reading process is the same as
that shown in Fig. 21.

Fig. 24lis a flowchart of steps in which the disc
drive unit alone writes.data to a FAT sector of a next-
generation MD1 or MD2 disc.

In step 831 of Fig. 24, the relative cluster number
‘of the FAT cluster containing the target FAT sector is
obtained. In step S$32, the absoclute cluster number of the

hl

first FAT cluster is acquired from the file directory
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If in step S45 the currently checked FAT entry is judged to be an unused
FAT cluster, step S46 is reached in which the next FAT. er s iﬁ_ﬁeached.;,
From step S46, «control is returned to step S44. If in step 'g“? e
currently checked FAT entry is judged to be a used FAT cluster, step S47 .
is reached in 62 6 May 2006 which the nunber ‘of the recording block
containing the FAT cluster in question is obtained. In-step $48,: the bit-
corresponding to the recording block is set to 11111 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

t hrough S49 SBeh¥r at'ds SR Giialr &S rdihdahisgiiain Wi dedirwesd tirom

correspondi ng to unused FAT clusters are |eft unchanged at "Q" whil e the
bi ts corr espofdli FiEAT ol 13 RPFATUES (3t epker ek itRes 2eauired, |wnthlstep
S44 the currently checked FAT entry is judged to be the last FAT entry,
then step S5th¢ sabheakbier] clusigir cpumiber sbnaihe riezoge nEADi chaptes deened
conpl ete. As described, using the FAT information makes it possible to
create the stifreinedcordai myapi t53dp. thepeddiolgteosadremnpemita s tdteem
however, the FAT clusters judged used based on the FAT information may not
signify thosearget FAT sector is obtained from the absolute cluster

number of the target FAT cluster. With the absolute

sector number of the target FAT sector thus acquired,

step 835 is reached in which data are written to the FAT

sector. The séctor data writing process is the same as

that showh in Fig. 22.
In the preceding examples, the signal recording
bitmap shown in Fig. 20 is used to determine whether the
recording block containing the'target-FAT sector has ever
been uséd before. The FAT is illustratively managed in
increments of 32-kilobyte FAT clusters. Using the FAT
information makes it possible to check whether any givén
FAT sector has been used in the past. Based on the FAT
information, it is possible to create a signal recording
bitmap showing illustratively whether each of the 64-
kilobyte 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. In step

541 of Fig. 15, with the disc loaded, the wvalues
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with data actually witten thereto in the past. Under such an operating-
system sonme FAT .clusters nmay be judged already used but{%ma&QBBGIhey are B
a

unused. The above conflict is avoided by witing the sign ecor di ng
bitmap to the disc. As illustrated in Figs.- 2 and 4, the next-generation
MD1 and MD2 discs have a 63 ---------- - -------oon oo 6 May 2006

“reserve track each between the DDT track and the FAT track. The reserve
track may be used to retain a signal recording bitmap that acconmodat es
-signal recording bitmap information shown in Fig. 20. If the |location of

the track to which to record.the signal.recardi.ng bit is determned in
advance by t]fﬁ?r%%tﬁﬁlY%eod%ﬁq}fapr%%?F%é@ag@E%@%% J&fr‘ﬁ%?%‘ﬁed onits
predeterm ned | ocation., The DDT track and FAT track may  al so he accessed
directly if A9RTHINE RGP Fe dohboriRTRid G ehand by tas Sfet Hhe
obviously, the [|ocations of these_special tracks may alternatively be

recorded i n ¥ IRHRIGEHEAD dreFgad TOENoBtERe SAéxt thgedfdrati SATVBE dYsC;
control area containing ADI P-based control information on the :
_next - gener atiiRMEBESHSc) . The data fromthe DDT track and FAT track are .
- read when the disc is |oaded, and are placed into a buffer nenory. The
‘data thus retrieveframethsediastt FaThavitsyf bp gbredassingchecks are

made to see whether each of the FAT clusters involved has
~ever been used so far. That bit.in the signal recqrding
bitmap, which corresponds to any unused FAT cluster, is
left intact at "o"; those bits in the signal recording
bitmap, whicﬁ cofrespond to used FAT clusters, are each
- get to "1.”

That is, with the first FAT entry accessed in step
. 843, step 544 is reached in which a check is made to see
if the‘currently checked entry is the last FAT entry. If
in step S44 .the currently checked entry is not judged to
.bg the last FAT entry, step 845 is reached. 1In step 545,
a check is made to see whether the currently checked FAT
entry is a used FAT cluster.

If in step 845 the currently chgcked FAT entry is
judged to be an unused FAT cluster, step 846 is reached
in which the next FAT entry is-reached. From step 546,
control is returned to step s44.

If in step S45 the currently checked FAT entry is

judged to be a used FAT clustér, step S47 is reached in
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alternate sector information.and FAT information. These itens of
information in the buffer nenory are updated while the di$ﬁbkzoa§ing used.
When the disc is ejected, the updated alternate sector intormation and FAT
information are witten back to the DDT track and FAT track. Witing or
reading the signal recording bitmap to or fromits recording track is done
‘basically the sane 64 6 May 2006 way as witing or reading the data to or
fromthe DDT track and FAT track. Wien the disc is | oaded, the signal ,
recording bitmap information is read fromits recording track and placed

into the nenory., ery ti.ne d are witi.en ew, t recor di bl ock,
t he Correspg‘%]}1 |(“F1hg%\s/bil%n%4m?ee%o$%?tn}8e %?%Onéaépl%&ﬁqyo‘?}% cﬁop a?lercljlrﬁd]'{}ﬁae menory.
. When the di S ., ejected, the updated signal recqrding bitmap. is tead from
the menpry S AT (01 (FHERT LI 1T GRUrFthIS. i GRaf OBt 528 of BBl sc.
Fig. 26 is a flowhart, of steps for reading._. information froq}Lhe i gna
recordi ng bi tNep T ng {0 ZEeeTHng PLlosk AF 38 i disc i ,
information is read fromthe signal recording bitmap track of the disc.
In step SGZ,S%SﬁﬁﬁrﬁQﬁQﬁﬁﬁﬁﬁlb¥§RPH4waﬁPtﬁ§e§igﬁah thec HEFRtnGPBi eREFYt r ack

is witten to the nenory and turned into a signal recording bitmap.
: is reached. From step $49, control is returned to step

544,

Repeatedly performing steps S44 through 549 -
generates a signal recording bitmap in which the bits

© cqrresponding tQ unused FAT clusters are left unchangéd
at "0" while the bits corresponding to used FAT cluéters
are each set to "1.”

'If in step S44 the currently checked FAT entry is
judged to be.the last FAT entry, then step SSO ié reached
in which the signal recording bitmap is deemed complete;

As described; using the FAT information makes it
possible to create the signal recording bitmapQ Depending'
on the operating system, however, the FAT clusters judged
used based on the FAT information may not signify those
with data actually written thereto in the past. Under
such an operating system, some FAT clusters may be judged
already used but in fact they éré unused.

The abovg conflict is avoided by writing the signal
recording bitmap to the disc. As illustrated in Figs. 2

and 4, the next-generation Mﬁl and MD2 discs have a
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Fig. 27 is a flowhart of steps for witing the signal recording bitmap
back to the signal recording bitmap track on the disc. Iqsmggzﬁﬁgnry, t he
~signal recording bitmap is updated every tinme data are wittéen .anewto
any recording block: In step S71 of Fig. 27, when the disc is ejected, the
updat ed signal recording bitmap is read fromthe 65 6 May 2006 nenory. In
step S72, the updated signal recording bitmap thus retrieved is witten to
the signal recording bitmap track on the disc. Inits initial state, the
information held in the signal recording bitmap track is all zeros. Upon

each use of the disc, those bits in the signal recordi bi t ,  which
~correspond tFIHYG et P Bt RAL b é)g)'rtad:racfgi zf“}/éjgctki? (‘F@at ions, are
each updated to IlIl." This information in the signal reqording bitmap is
witten badkad+hé&hsi GRELTVECbIFarigMBYt REpUERIckCoRetRENdRsEIINREXE ti me
the disc is | oaded for use, the information is read fromthe signal .
recor di ng biXeRgF Mt PIdWRAR JihRdd aqaarmnogadiegn & 1 9@do rAiaRF Bincap i n the
.menory. These steps nmke it possible to generate the signal recording
bitmap w t Hoihmatedaiasenatol atheseamn iisf digat i20n. Descri bed bel ow with
reference to Fig. 17 is a typical structure of the nedia drive unit 2
capabl-e of If the location of the track to which to record the
.8ignal recording bitmap is determined in advance by the
system, the bitmap can be accessed directly based on its
‘predetermined location. The DDT track and FAT track may
also be accessed directly if their locations are
determined beforehand by the system. Obviously, the
locations of these special tracks may alternatively be
recorded in the management area (U-TOC on the next-
generation MD1 disc; controi aréarcontaining ADIP-based
control information on the next-generation MD2 disc). The
data from the DDT track and FAT track are read when the
ldisc is loaded, and are placed into a buffer memory. The
data thus retrieved are used ag the basis for generating
alternate sector information and FAT information. These
items of information in the buffer memory are updated
_whilerthe disc is being used. When the disc is ejected,
the updated alternate sector information and FAT
information are writtén 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
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witing and reading data to and fromboth the data tracks and the audio
tracks of the disc. As illustrated in Fig. 17, the nedia q§b%§26?ét 2 has
a turntable that may acconmpdate three kinds of discs: a currént MD system
disc, a next-generation MDL disc, and a next-generation MD2 disc. The disc
‘90 placed on the turntable is rotated by a spindle notor 29 on a 66 6 My
2006, CLV basis. For a wite or read operation on the disc 90, an optical
head 19 emts a | aser beamonto the disc surface. For the wite operation,
the optical head 19 outputs a |laser beamat a | evel high enough to heat

the. recording.trac . h i e tanperature: for.the rea peration
the opti cal Vﬁ%’éd{%ﬁ%u :b%ﬁsé% ez%{eirr? eam acg“féaal trdeloa ifvlteo otv%/lef gj\Pe

sufficient to detect fromthe reflected light based on the magnetic
G T

Kerr effect. JH° Tent these capabilities, the optical head

19 incorporates a | aser diode as.laser outputting neans, an.optical system
made up of a pol ari 5&“% ﬁFsﬁ§iiP@ﬂe n&hﬁnsgﬁFégtFFSOF &g and a
det ector arrangenent for detecting the reflected Iight, not shown. The

obj ective |RHMIR IHOBRATIRN Ieddad fLomheltF i1994H AT Velarh@ne  dual |

axi's mechanismin both radially and perpendicularly displaceable relation
with the di tlagad dgeto the memory. very time data are written anew

to a recording block, the corresponding signal recording
_bitmap entry is updated in the memory. When the disc is
ejected, thejﬁpdated signal recording bitmap is read from
the ﬁemory and written to the signal recording bitmap
track on the disc.

- ' Fig. 26 is a flowchaft of steps for reading
infdrmation from the signal recording bitmap track. In
step 861 of Fig. 26, with the.disc loaded, information is
read from the signal recording bitmép track of the disc.
In step $62, the information read from the signal
recording bitmap track is w:itten to the memory and

- turned into a signal recording bitmap.
Fig. 27 is a flowchart of sﬁeps 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
--anew to any recording block.
In step 871 of Fig. 27, when the disc is ejected,

the updated signal recording bitmap ig read from the
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- A magnetic head 18 is positioned in symmetrically opposite relation to the
optical head 19 across the disc 90. The magnetic head 18!?9%85%66t0 t he
disc 90 a nmagnetic field so nodul ated as to represent wite data.
Al t hough not shown, there are a sled notor and a sled nechanismfor noving
the optical head 19 in its entirety and the magnetic head 18 in the radial
direction of the 67 6 May 2006 disc. The optical head 19 and magnetic head
18 execute a . pul se-driven magnetic field nodul ation process to form
“infinitesiml markings on the next-generation MD2 disc. On the current MD
system di sc or next-generation MDl disc, the optical head 19 and magnetic

head 18 car r{e®tY a SRR ST/ it &R %2 b5 % 1St S du RS 181 At &abThe
‘media drive unit 2 also includes a recording processing section, a
reproduct i ont e ceRETHRedcis o itedR O sEhw o55#ed] oFe P &R thHHmAR t he
recordi ng/ reproduci ng head section nade up of the optical head 19 and
nmagneti ¢ heddragk emdcheed®sc rotation drive section formed by the
spindl e notor 29. one of three kinds of discs 90 may be | oaded: the
current MD system dinsdtst Hevitdel- gerdreat itdve NDEodimeticor heflide in the
_next-generation MD2 disc. Linear velocity varies with the disc type. The
spi ndl e not'oricthl srexapahiey dfitmap track is all zeros. Upon each use
of the disc, those bits in the signal recording bitmap,
~which correspond to the recording blocks subjected to
data write operations, are each updated to "1.” This
information in the signal recording bitmap is written
back to the signal recording bitmap track on the disc.
Next time the disc is 1oaded for use, the information is
read from the signal recording bitmap track and turned
into 'a signal recording bitmap in the memory. These steps
make it possible to generate the signal recording bitmap
without recourse to the FAT information.

Described below with reference to Fig. 17 is a
typical structure of the media drive unit 2 capable of
writing and reading data to and from both the data tracks
and the audio tracks of the disc..

Ag illustrated in Fig. 17, the media drive unit 2
“has a turntable that may accommodate three kinds of
discs: a current MD system disc, a next-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
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rotating each | oaded disc 90 at a speed conpatible with the disc type in
question. That is, the disc 90 placed on the turntable is &%bs at a
‘linear vélocity correspondlng to one of the three usable dIS types above.
The recording processing section includes two portions: one adopting ACI RC
for error correction and EFM for data nodul ation in order to wite
‘error-corrected 68 6 May 2006 nodul ated data to audio tracks on the
current MD system disc, and the other portion-utilizing BIS and LDC in
conbination for error correction and the 1-7 pp nodul ation for data

nodul ation so as to wite error- corrected nodul ated data_to the

" next - gener at$6h BISE O FRER 35 YEHER Gi's &eath OPEEHG PR o St SEESs iy

section includes two portions: one adopting EFM for data denodul ati on and-
ACI RC for erdbroRigridadcthant ifP raoprlctl i nptatkednt smthehe ldiedt MD system
disc, and the other portion utilizing the 1-7 denodul ation based on data
detectlon usturfadse partial response scheme and Viterbi decodi ng nethod
for data reproduction fromthe next-generation MDL or MD2 systemdisc.
The reproducti on pFotesbengrseet pprrhtivher thenoptdeslaheard ilon f or
decodi ng ADI P signal -based addresses used by the current MD system or by
t he next outputs a laser beam at a level high enough to heat the

recording track up to the Curie temperaturé;'for the read

foperation, the optical head 19 outputs a laser beam at a

relative low level sufficient to detect data from the

reflected light based on the magnetic Kerr effect. 1In

order to implement these capabilities, the optical head

19 incorporates a laser diode as laser outputting means,

an optical system made up of a polarization beam splitter

and an objective lens, and a detector arrangement for

detecting the reflected light, not shown. The objective

lens in the optical head 19 is held illustratively by a

dual axis mechanism in both radially and perpendicularly

displaceable relation with the disc surface.

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 as 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
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generation MDL system and a portion for decoding the ADI P signal adopted
by the next-generation MD2 system Laser em ssion fron1th PE@ €| head 19
onto the disc 90 produces a reflected |ight beamrepresentative

information detected fromthe disc. The detected information, i.e., a
~photoelectric current obtained by a photo detector detecting the refl ected
| aser beam is 69 6 May 2006 sent to an RF anplifier 21. The RF anplifier
21 subjects the detected information thus received to current-to-voltage
conversion, anplification, and matri x conputation in order to extract
reproduced ijpfarmation including a reproduced RF signal, a tracking error
signal TE, a focus error si'gnal FE, and groove |nfornat|on (ADI P
information recorgded as, tr s_on the d 90 en_data are

repr oduced fron1th u??%ﬁ?gﬁmp%?§t£§1aﬁas%ag?% 1?e ?%guxgdeﬁ?cggﬁnﬁl
obt ai ned by t E ifier 21 %s Eroceé ﬁ an EFM denodyl ati on unit
24 and an RErRE” 85&38 rmégneﬁBFe 3¢ prey F§l Ph8TEERPSd&Tod M Et i on uni t
24 binarizes the reproduced RF signal _into an EFM signal train before

. submitting HRE PBlEPﬁFmégnﬁéﬁ éPEﬁnOnTFEedEﬁﬁauH§P§§a§P@ﬁanzsd§§5|ected to
error correction and de-interl eave proce55|ng by the ACI RC decoder 25. At
this point, OnpTRBE- cramsnés $BY Rteem disc or next-generation MD1 disc,

~the optical head 19 and magnetic head 18 carry out a DC

emission magnetic field modulation process.

The media drive unit 2 also includes a recording

processing section, a reproduction processing section,
and a servo section in addition to the

recording/reproducing head section made up of the optical

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

section formed by the spindle motor 29.

One of three kinds of discs 90 may be loaded: the
current MD system disc, the next-generation MDl.diéc, or
the next-generation MD2 disc. Linear velocity varies with
the disc type. The spindle motor 29 is capable of
rotating each loaded disc 90 at a speed compatible with
the disc type in question. That is, the disc 90 placed on
the turﬁtable is rotated at a linear velocity
corresponding to one of the three usable discrtyﬁes abgve.

The recording processing section includes two
bqrtions: oﬁe adopting ACIRC for error correction and EFM

for data modulation in order to write error-corrected

68



~are obtained. Upon data reproduction fromthe current MD system disc, a
selector 26 is set to contact B. In that setting, the Se'@ﬁkgboﬁé al | ows
t he denodul at ed ATRAC-conpressed ,data to be output as-the reproduced data .
-~ fromthe disc 90. Wien data are reproduced fromthe next-generation MDDl or
MD2 disc, the reproduced RF signal obtained by the 70 6 May 2006 RF
anplifier 21 is fed to an RLL(I-7)PP denodul ation unit 22 and an RS-LDC -
decoder 23. Mire specifically, given the reproduced RF signal, the '
RLL(1-7)PP denodul ation unit 22 perforns data detection through PR(I, 2,

1) M. or PR(1 <H§€N%‘$Qg Vit er bi ecqgin to acquire an RLé&éL7) code train
as reproducetPHA BT RNty ATT O E AT S 21 j et $(9ESY code
train to RLL(1-7) q§$0 ulation. The denpdul ated data are fed fo the RS-LDC
decoder 23 f&SCerd ‘?C:lbe?r%ﬁ?%r?%tdl%-‘itrﬁ]érzf]é%ﬁ/@%?o%"é%s@%.nbpon dat a
reproduction fromthe next-generation MDL or MD2 disc, the selector 26 is
set to cont RIMANAHOT ePle RIFOR EFIFFIHekOE @ld rigisal } vhePR he derpdul ated
data to be output as the reproduced data fromthe disc 90. The tracking
error. si gnalmodkatdlandinr dattr wednatiRE 99 Ga the RE tapiforer 21 are
sent to a servo circuit 27. The groove information fromthe RF amplifier
21 is suppldetraeah mBhA alearbdld s iton the ne3@.-generation MD1 or
MD2 system disc.
The reproduction processing section includes two
portions: one adopting EFM for data demodulation and
ACIRC for error correction in reproducing_déta from the
current MD system disc, and the other portion utilizing
the 1-7 demodulati@n based on data detection using the
partial response scheme and Viterbi decoding method for
data reproducticn from the nextheneration MD1l or MD2
system disc.
The reproduction processing section further
includes a portion for decoding ADIP signal-based
_addresses used by the current MD system or by the next-
generation MD1 system, and a portion for decoding the
ADIP signal adopted by the next-generation MD2 system.
Laser emission from the optical head 19 onto the
disc 90 produces a reflected light beam representative of
information detected from the disc. The detected

information, i.e., a photoelectric current obtained by a

photo detector detecting the reflected laser beam, is
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The ADI P denodul ation unit 30 submts the received groove information to a
- band-pass filter to extract the wobble conponents, beforqiﬁfpﬁﬁbéng FM
denodul ati on and bi phase denodul ati on to denodul ate the A B Sirghal . The
denodul ated ADIP signal is fed to address decoders 32 .and 33. On the -
current MD system disc or next-generation 71 - - ---- -- ---- -- 6 My
2006 MD1 disc, the ADIP sector nunber is eight bits long, as shown in
Fig. 9. On the next-generation MD2 disc, by contrast, the AD P sector
nunber is four bits long as illustrated in Fig. 11. The address decoder 32

decodes the ADIP_addr fromthe current MD systemdisc or next-
generation Nﬁﬁpﬁi%%,aﬁﬁﬁﬁeaTﬂgléﬂ%¥é%£'decoder 33 decodes the ADI P address

fromthe next-generation MD2 disc. The ADI.P address decoded. by the address
decoder .32 or 33 i@esé?rﬁ 5&“&?%%’%"\/@%@1‘&6’9‘:& tglf dgtrstathe” ADI P -
address, the drive controller 31 carries out necessary control processing.

" The groove iHrEpreatiren f Flows t FReRVediks i Fuereny- Q- ¥Pkerded to the servo
circuit 27 for spindle servo control. The servo circuit 27 integrates

phase dif f er @prears b wedifp } hel eattore iyt deaker ishf ermptdriemdima repr oduced

clock signal (PLL clock signal in effect upon decoding)
o order to extract reproduced information including a

reproduced RF signal, a tracking error signal TE, a focus
error signal FE, and groove informétion (ADIP inférmation
recorded as track wobbles on the disc 90)3

.When data.ére feproduced from the current MD system
disc, the reproduced RF signal obtained by the RF
amplifier 21 is processed by an EFM demodulation uﬁit 24
and an ACIRC decoder 25. More specifically, the EFM
demodulation unit 24 binarizes the reproduced RF signal
into an EFM sigﬁal train before submitting iﬁ to EFM
demodulation. The demodulated signal is subjected to
error correction and de-interleave processing by the
ACIRC decoder 25. At this point, ATRAC-compressed data
are obtained.

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 ATRﬁcvcompressed

.-data'to-be output as the reproduced data from the disc 90.
| When data are reproduced from the next-generaﬁion

MD1 or MD2 disc, the reproduéed RF signal obtained by the
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to obtain an error signal. Based on the error signal thus acquired, the
'servo circuit 27 generates a spindle-error signal for CLV, 9@8 ser.vo
control. The servo circuit 27 generates various Servo con?ﬁ%w |8nals
(e.g., tracking control signal, focus control signal, sled control signal
and spindle control signal) based on the spindle error signal, on the
tracking error-signal and focus error signal fromthe RF 72 6 May 2006
anplifier 21, or on a track junp command and an access command fromthe
drive controller 31. The servo control signals thus generated are out put

to a notor Qé'ver §8 . More spe i%icarl ,.the servo circuit 27 subjects the
servo error #gﬁﬁ? lgh%rc%ﬁnbﬁdge dmgd@% %F%§%§%%%P em t%%mﬁE%gétion
gain proceszé;g, nd target val ue setting%jn order, to generate the_diverse
servo contr %?gn%?sRSi#EF TR i 2or  VPrGereesidd Cedve @ivEE ditwnal s
based on the servo control ‘signals fed fromthe servo circuit 27. The
servo drive SERFRANCYRNRY a3 HIPDY: tiHe R bk - HrER cdemsivkat inmandd &2 dual
axis drive signals for driving the dual axis nmechanism (two signals for
driving in fRRUEPHES Rl a rédrleeiglan ridurougis)ER €l sl2d 1) orr dER e si gnal
for driving the sled nechanism and a spindle notor drive signal for -
driving the B¥hdied Mbitoerbi decoding to acquire an RLL(1-7) code
train as reproduced data. The demodulation unit 22
subjects the RLL(1-7) code train to RLL{1-7) demodulation.
The demodulated data are fed to the RS-LDC decoder 23 for
error correction and de-interleave processing.
Upon data reproduction from the next-generation MD1
or MD2 disc, the selector 26 is set to contact A. The
selector 26 in that setting allows the demodulated data
_to be output as the reproduced data from the disc 90.
The tracking error signal TE and focus error signal
FE from the RF amplifier 21 are sent to a servo circuit
27. The groove information from the RF amplifier 21 is
supplied to an ADIP demodulation unit 30.
- The ADIP demodulation unit 30 submits the received
groove information to-a band-pass filter to extract the
wobble components, before effecting FM demodulation and
biphase demodulation to demodulate the ADIP signal. The
:-demodulated ADIP signal is fed to address decoders 32 and
33.

On the current MD system disc or next-generation
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29. These servo drive signals provide focus and tracking control on the
disc 90 and CLV or CAV control over the spindle notor 29. W&?%é)ﬁgdi 0 data
are to be recorded to the current MDD systemdisc, a selector I's set to
contact B. The .selector setting allows the ACIRC encoder 14 and EFM
modul ation-unit 15 to function. In this setup, the .conpressed data com ng
fromthe audio processing unit 10 73 6 May 2006, are subjected to '

i nterl eave processing and error correction coding by the ACI RC encoder 14:.
The out put of the ACIRC encoder 14 is submtted to EFM processing by the
EFM nodul ation upnit 15.. The EFM npodul ated data are fed to a magnetic head
driver 17 tH ﬁlﬁ%e%e@ﬁ—%%t%& 3% HEhf S Es 3D the
disc 90 a magnetic, field representative of the EFM npodul ated data, whereby
‘the data ar S teh B39 - alidi 6™ ChEk §eFk -Oreediodd ogo MDA & Sgudiby data are
'to be recorded to the next- generation MDL or MD2 disc, the selector 16 is
set to cont@RtymstThdthes ARTH FeRINNEPRS- DG @te dudrs 1nghds an -
RLL(1-7)PP nodul ation unit 13 to function. In this setup, high-density
dat a com ng ¥rlomunetatkiior Fig arsl er Theoaddgelser d@cadersdbj deredetso :
interleave processing and RS-LDC-based error correction coding by the

RS- LDC the ADIP address from the current MD system disc or next-

generation MD1 disc, while the address decoder 33 decodes
the ADIP address from the next-generation MD2 disc.
The ADIP address deccded by the address decoder 32

or 33 is sent to a drive controller 31. Given the ADIP

address, the drive controller 31 carries out necessary

‘control processing. The groove information from the RF

:émplifier 21 is also fed to the sexrvo circuit 27 for
‘spindle servo control.

- The servo circuit 27 integrates phase differences
between the recéived groove information and a reproduced
clock signal (PLL clock signal in effect upon decodihg)
to obtain.an error signal. Based on the error signal thus
acquired, the servo circuit 27 genefates a spindle error
signal for CLV or CAV servo control.

The servo circuit 27 generates various servo
control signals (e.g., tracking control signal, focus

“‘control signal, sled control signal, and spindie contrdl
signal) based on the spindle error signal, on the-

tracking error-signal and fodus error- signal from the RF

it
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encoder 12. The output of the RS-LDC encoder 12 is subnitted to RLL(1-7)
modul ation by the RLL(1-7)PP nodul ation unit 13. The. wwnt HE@ &N the
formof an RLL(1-7) code train are fed to the magnetic hea river
through the selector 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 audio tracks on the disc 74 6 May 2006 90. The purpose of a

| aser driver/APC 20 is twofold: to cause the |laser diode to enmt a |aser
beam during the read and wite operations as described above, and to

. ef fect so-cal :€PC ((Automati c Laser Power Contr ol ‘t hough not “shown, a
detector for? [Wg‘ﬂ’r IHY gt HeE AR rd VIR ORGP AR BECFTE t he

optical head 19. nit nal fromthe detector is fed back to the
laser driver?¥pe Em ‘ﬁ}%éﬁ ¢ VR L8Y chhparde SRV HFRFeY aser
power |evel ach|red as the nonitor signal with an established |aser power

level to fi ks tdius generaire. amy YeRuthdgq mtmerenrdei veérrdhce :
reflected in the laser drive signal, the |aser driver 20 keeps the |aser

pover from e mnecid i latatine Aared circuidst2bl dwipecteviie Two | aser

power |levels, i.e., a read |aser power
servo error signals and commands to such processes as

phase compensation, gain processing, and target valué
setting in ordef to generate the diverse sexrvo control
signals. |
The motor driver 28 genérates servo drive signals
based on the serxrvo contrcl signalé fed from the servo
circuit 27. The‘servo drive signals generated by the
motor driver 28 are made up of dual axis drive signals
for driving the dual axis mechanism (two signals for
driving in focusing and tracking:directions), a sled
motor drive signai for driving the sled mechanism, and a
spindle motor drive signal for driving the spindle motor
29. These servo drive signals-provide focus and tracking
control on the disc 90 and CLV of CAV control over the
spindle motor 29.
When audioc 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 encbdér 14 and EFM
modulation unit 15 to function. In this setup, thé

compressed data coming from the audio processing unit 10
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| evel and a wite | aser power level, are set by the drive controller 31 to
registers inside the |aser driver/APC 20. .Under control of fystem. ...
controller 9, the drive controller 31 seés. to it that the confrol Ted rw e
operations described above (access, servo operations,.data wite -© %
operation, and data read operation) are properly carri ed out. In Fig. 17, :
portions A and B encl osed by dashed 75 6 May- 2006 -lines may.each be- R
i npl enented as a single-chip circuit part. 5. Initialization of -~ %" " :
" next-generation MD1 and MD2 discs On both the next-generation MD1 disc and- “
t he next- generati.o DA UID is recorded in ‘addition:. -
to the FATgfor seclﬂﬁcf %%agie%‘?ﬁ%ep%?ep&%% HE IR AT ¥ar | i er” On each ..

the UD_is recorded to a

t t d
o1 odetor m et Gh SHAREY 11 ARG I i ofbe CNERHSES o

shi pped fromthe fact%%/ Alternatively, the UD nmy be witten el sewhere
on the disc.th& 4 T G 3% W}‘?W:‘ttér?q Fa BEMN RFIRBTIHh Rif ter di'sc.

initializatiaon, the U D may be recorded to that |ocation beforehand. The-
next - gener atitsh B maAtaRian 1undds ke same disc as that of the current

MD system That neans a huge
The EFM-modulated data are fed to a magnetic head

‘drivef 17 through the selector 16. The magnetic head 18

applies to the disc 90 a magnetic field re?resentative of

the EFM-modulated data, whéreby the data are written to
- audio tracks on the disc 90.

When audio data are to be recorded to the next-
generation MD1 or MD2 disc, the selector 16 is set tb
contact A. That setting allows an RS-LDC eﬁcoder 12 and
an RLL(1-7)PP modulation unit 13 td function. In this
:setup,_high—density data coming from the memory transfer
controller 3 aré subjected to interleave processing and
RS~-LDC-based error correction coding by the RS-LDC
encoder 12. The output of the RS-LDC encoder 12‘is
submitted to RLL(1-7) modulation by the RLL(1-7)PP
modulation unit 13.

The write data in the form of an RLL(1-7) code
train are fed to the magnetic head driver 17 through the

‘selector 16. The magnetic head 18-app1ies to the disc 90
- a magnetic field representative of the modulated data,

whereby the data are written to audio tracks on the disc
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number of current MD system discs already marketed with no Ul D recorded on
any of themare to be used by the next-generation M1 sys4 ﬁg}/ Heav
a Fy protected.

standards have thus been established to allocate a specific
~area on each of these nunerous current MD systemdiscs that may be
utilized by the next-generation MDL system Upon initialization of 76 6
May 2006 any of these discs, the disc drive unit 1 wites a random nunber
signal to the protected area for use as the U D of the disc in question.
Under new standards, users are prohibited fromaccessing the UD-filled
area. The UDis not limted to random nunber signals; it may be given as
~ the conbinati®n 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 nBhef Brwose ofodelasgli FENEL/SEE 28nd Sedwiopment: &eri al
nunber, with a random nunber for use as the UD. Fig. 18 is a flowhart of
steps for i mausd itdienglasemnadiodserter #midn avDiashis dedm diheirg righe step S100
of Fig. 18, a predeternmined |ocation on the disc is accessed to determn ne
“whet her a UlM@dd ametondigte tdremt ildnsa dd Adsscr jhadyetbase beiml treecor ded, the
UDis read and placed tenporarily into, say, the auxiliary nmenory 5. The
| ocati on to dfff sancessethlledzar S amtdr: disffer Power Control).
Although not shown, a detector for monitoring the
laser power level is incorporated in the optical head 19.
A monitor signal from the detector is fed back to the
laser driver/APC 20. The laser driver/APC 20 compares the
current laser power level acquired as the monitor signal
with an established laser power level to find an error
difference. By getting that error differénce reflected in
the laser drive signal, the laser driver 20 keeps the
laser power from the laser diode stabilized at the
established level.
Two laser power levels, i.e., a read laser power
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 carried

out.

In Fig. 17, portions A and B enclosed by dashed
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outside the FAT area in the next-generation Ml system format, such as the
| ead-in area. If the disc 90 in question was |n|t|aI|zed QQ@ past and
is already furnished with a DDT area, -that. area may be acces i nst ead.
‘Step S100 may be ski pped where appropriate. In step S101, ‘data are recorded
to the UUTOC area in an EFM nodul ation process. Witten at this point to :
77 6 May 2006 the U-TOCis information for securing two kinds of areas:

an alert track, and an area of tracks follomnng the DDT area, i.e., an
area in which data are to he recorded in 1-7pp nodulation format. In step-
S102, data a e witten to the alert track in EFMformat, In step S103,

data are tLPEA WBYt RRCBOTe atERl PHERESPD P> FrodiuP HEF O™ ?%%Pra?qu:‘ﬁl’étep S104,
aubDis recorded outside the FAT area such as in the DDT area. If the UD
“was read froRfTFts predeterm ned |ocat ion and placed into the auxiliary
menory 5 in step S100 above, that U D is recorded here. If in step S100
the U D was not judged as being witten in a predetermned |ocation on the
~disc or if step S100 is skipped outright, a UD is generated based on a
random nunbBr sirgitalalaieh tieen gmmeactte@elﬂeﬁrats.dremﬂd@dldm diBcs s
generated illustratively by the systemcontroller 9. The generated UD s
fed to the nmedi a drowéath tth2 ext -idemerention Mransfierc cont mdld erexd -before
being witten to

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

addition to the FAT for security management purpoées as

mentioned earlier. On each next-generation MD1 or MD2

disc, in principle, the UID is recorded to a

predetermined location such as in the lead-in area before

the disc is shipped from the factory. Alternatively, the

UID may be written elsewhere on the disc. As long as the

UID is written to a fixed location after disc

initialization, the UID may be recorded to that location

beforehand.

The next-generation MD1 system utilizes the same

disc as that of the current MD system. That means a huge

number of current MD system discs already marketed with

no UID recorded on any of them are to be used by the

next-generation MD1 system.

New standards have thus been established to
"allocate a gpecifically piotected area on each of these

numerous current MD system discs that may be utilized by

the next-generation MDl1 system. Upon initialization of

76




the disc 90. In step S105, FAT and other data are witten to the area for
data storage in 1-7pp nodul ation format. In other words, @% gb@bls
recorded outside the FAT area. ' For .the next-generation. NDl systen1 as
described above, initialization of the recordable area managed under the
FAT schene is not mandatory. 786 May 2006 Fig. 19 is a flowhart of steps
for initializing a next-generation MD2 disc. In the first step S110 of Fig.
19, a predeterm ned |ocation where a U D is supposed to be recorded

bef orehand such as the lead-in area; or the DDT area if the disc was

initialized jn th ast, LS _accesse et erm ne mhether a Ubi N
recorded thef& ?f &?‘ﬁ%é lj’bg? ﬁ?ﬁ) ?Céc%?]d"eed Ut oSS raedEFréfﬁﬂ“ plated -
tenporarily i say, . t he. auxi | | nennn%#S Because the U D recordlng '

| ocation is ?’?‘9‘% oF yS Rl nlf?\e'ah‘? IPeecht e it HEDenddB P dfrect 1y

wi thout reference to ,any other managenent information on the disc. This
feature may &t ogb%c app FeEE P he %%%e%wnﬁtm%edu%%évérﬁ th
reference to Fig. 18. In step S111, data are recorded to the DDT area in

1- 7pp nodul a&!f%l%t?%tfr@rﬁ e EM then IR F i sled exmaded Thet YBeishe PAT

area such as in the DDT area. The U D recorded at this point is the UD
that was not limited to random number signals; it may be given as

| the combinatiqn of a manufacturer code{ an equipment code,
an equipment seri#l number, and a random number. It is
also possible to combine at least one of the manufacturer
code, equipment code, and equipment seriél‘number, with a
random number for use as the UID.

Fig: 18 is a flowchart of steps for initializiné a
next;géneration MD1 disc. In the first step S100 of Fig.
18, a predetermined location on the disg is accessed to
determine whether a UID is recorded there. If a UID is
judged as being recorded, the UID is read and piaced

'tempofarily into, say,. the auxiliary meﬁory 5.

The location to be accessed in step S100 is an area
outside the FAT area in the next-generation MD1 system
format, such és the lead-in area. If the disc 90 in
guestion was initialized in the past and is already
fﬁrnished with a DDT area, that area may be accessed

_‘instead. Step Slob may be skipped where appropriate.
In step-SlOl,.data_are recorded to the U-TOC area

in an EFM modulation process. Written at this point to
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“retrieved-fromthe predeternined |location on the disc and placed into the
auxiliary menmory 5 in step S110. If in  step S110 the'LHE)@ﬁ% %ﬁbejudged
recorded in the predeterm ned |ocdtion on the disc, thena Y rs o

.generated on the basis of a random nunber signal, and the generated UDis

- witten. The UDis generated illustratively by the systemcontroller 9.

The generated 79 6 May 2006 U D is fed to the nediia drive unit 2 via the.

menory transfer controller 3 before being witten to the disc 90. In step

S113, FAT and other data are recorded. The U D is recorded outside the FAT

area. For t next-_ generation MD2 system as descri bed, above,: : o
initializat ir%he e‘é‘qu(ﬂel‘T‘ et’d %%?%;%e’goﬁan%%ﬁ%ﬁl%d%‘?’ot]ﬁian‘%k‘ro{s:c%?%si s .not -
effected. 6. First exanpl e of éhe audi o data nanagenent system As di scussed -

above, the rkt24elerGidoh MG 41y M2 QY sterekenboblPHEe nFae i PRENt i on
have their data managed by the FAT system Audio data to be recorded are
conpr essed RERE priedet erd PR ata Wokeh cdatararet Hodantecerdeypied for
copyright protection. The audio data conpression nethod is illustratively
ATRAC3 or ATRAER nadulatipr Lot bl it ¢teto Rl 0R3 daVREGrcAntiid teayer 3)
AAC (MPE&XR2 Advanced Audi o Coding), or other suitable conpression nethod.
Not only audi® tdwt &lmnt dsoekstin |[EFM format. In step S103, data are

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

In step 5104, a UID is recorded outside the FAT
area such as.in the DDT area. 'If the UID was read from
-its predetermined location and placed into the auxiliary
mémory.S in step 8100 above, that UID ié recorded here.
if in step S100 the UID was not judged-as being written
in a predetermined 1ocation_on'the disc oxr if step 5100
is skipped outright, a UID is generated based on a random
number signal and the generated UID is recorded. The UID
is generated illustratifely by the system controller 9.
The generated UID is fed to the media drive unit 2 via
the mémory transfef controllier 3 before being written to
the disc 90.

In step 8105, FAT and other data are written to the
area for data storage in 1-7pp modulation format. In
other words, the UID is recorded outside the FAT area.
‘For the next-generation MD1 system, as described above,
iniﬁialization of the recordable area managed undér the

.FAT scheme is not mandatory.
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i mage data and noving lnage data may be handled. Since the FAT systemis
in use, general-purpose data may al so be recorded and repg pd gsby t he
‘next-generation MD1 and .M systens. Furthernore, conputer- readable and
executabl e instructions my be encoded on the disc so the WMl or MD2 nay
al so contain executable files. 80 6 May 2006 Described belowis a system
for managi ng audi o data as they are recorded- and reproduced to and fromthe
next- generation MD1 and MD2 discs. Because the next-generation MDL and MD2
systens are designed to reproduce high- quality audi o data for extended
periods of time, there Le;a | ar nmber ~audi @ dat.a |tens t.0 be

managed -on a singl 8*8is¢? éﬁn@efgpwgﬂﬁﬂ? g s?éﬁpﬁsfgﬁb&ﬂéﬁ i Zd&@a 2 _
'~ rmanagenent pur poses, better co thI|Ité with conputers is ensured. Thi's
“feature, ho - geRe TRt dGhiMRA BT -he Ipr @@n?lFﬁﬁeﬁF6$551lﬁa§fl?ég
advant ages and di sadvant ages. Wereas the ease of operation is enhanced on
the part of ifsers prag@iterdtned dafatise adisined a4 [UIYals ysumpadrd det ri nent
of copyright holders. These characteristics were especially taken into
- consi derat i & in¢coreedeksifopahnndfsudie sisnvdet ileachuidi areatat @meiEyenent
- system Fig. 28 is an explanatory view of a first exanple of the audio
dat a manage®®®t agyst el the sheen was Engti28ized in the past, is
accessed to determine whether a UID is recorded there. If
‘the UID is judged recorded, that UID is read and plated
temporarily in, say, the auxiliary memory 5. Because the
UID recording location is fixedly determined in\the
format, .it can be accessed directly without referenee'to
any other management information on thé disc. This
feature may also be applied to the processing diécussed
above with reference to Fig. 18.
.In step 8111, data are recorded to the DDT area in
i-?pp modulation format. In step S112, the UID is
recorded outside the FAT area such as in the DDT area.
The UID recorded at this point is the UID that was
- retrieved from the predetermined location on the disc and
placed into the auxiliary memory 5 in step S110. If in
step S110 the UID was not judged recorded in the
predetermined location on the disc, then a UID is
“generated on the basis of a random number signal, and the

generated UID is written. The UID is generated

illustratively by the system controller 9. The generated
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the audi o data nmanagenent systemin its first-exanple setup generates a
track index file and an audio data file on the disc. Theqfweg @e files
managed by the FAT system The audio data file is a file

a plurality of audio data itens as illustrated in Fig. 29. 81 6 May 2006
When viewed fromthe FAT system the audio data file appears to be a very
|arge 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 managi ng the audi o data

cont ai ned i nyihe AUAL® Eatend ihdii AISRAMLTE B 61 B%he tRiSndFACk | ndex

file is nade up of a play order table, a programmed play order table, a-

group i nfor ngtd, Al d.ab Iéf‘ci bé‘fcgfg%ég?%t @r?é%teﬁ R ke HaN QIR PN

table, and a nane ta e pl ay order ta icates the order of audio

-data reproduction ¢ gf%%_% gﬁlgef Efésoip%gnda@aFgge tor%%@_pl@ﬁ?order

tabl e contains informati teﬁs etc representlng
track descri rs (Fi 34A) .cor on%; to tragk ers e., mnmusic
tite mamberd %, i PRI S5 SR, o |
iIIustrativeuy seri.al nunbers startln fron11%% %3 e o .
generation MD2 system, egcribed above, initialization

'Qf the recordable area managed under the FAT scheme is

not effected.

6. First éxaméle 6f the audio data management system
" As discussed above, the next-generation MD1l and MD2
systems embodying this invention have their data managed
by the FAT system. Audio data to be recorded are
compressed by a predetermined data compression method and
encryptéd for copyright protection. The audio data
compression method‘is illustratively ATRAC3 or ATRAC5. It
;s also possible to adopt MP3 (MPEG1l Audio Layer 3),.AAC
(MPEG2 Advanced Audio deing), or other suitable |
compression method. Not only audio daté but aléo still
image data énd moving image data may be handled. Since
the FAT system is in use, general-purpose data may also
be recorded and reproduced by the next—generation MD1 and
..MD2 systems. Furthermore, gpmputer—readable and
‘executable instructions may be encoded on the disc so the

MD1 or MD2Z may also contain éxecutable files.
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- The programmed play order table contains the order of audio data _
reproduction defined by the individual user. As shown in Pﬁ t he
programmed play order table ,describes programed track in ¥na ion itens
PI NF1, PINF2, etc., representlng links to the track descriptors o
corresponding to the track nunbers. 82 6 May 2006 The group information
table, as depicted in Figs. 33A and 33B, describes information about o
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 serial track

nunbers. Specifi cal t.he i.nformation table is made of_ gr oup :
~ descriptors repregg%i E?fé%ﬂ"r&ﬁpé & 55RGwt O MENGI 189 2UEA o dagRoup
descriptor describes a start track nunber,_an end track nunber, a group

name, and a 3% atPPBERFR FREVFRE ARAIpreRrfinaqd diP @Rd Heh Tattde I8t 1. 33B.
~The track information table describes information about tracks, i.e.,
musi ¢ t|t|es9%%8%#RWWp|MP1a§ﬁﬁ MDA diggrels 34B. Specifically, the track
information table is nade up of track descriptors representing tracks
(music titles) asBeativest ddhei neRitggedshatianh MDlackhdd¥Per isyistems ase
depicted in Fig. 34B, contains a coding system copyright managenent
i nformati on,dewmigread tde crggptodincek dyi gh nfuerintettyr (Hudlpl)ldﬁt&'l’ fiof or mati on
pointing to the part

extended periods of time, there are a large number of

audioc data itéms to be managed on a single disc. Since
the FAT system is adopted for data management purposes,
better compatibility with computers is ensured. This
feature, however, as recognized by the present inventors,
has its advantages and disadvantages. Whereas the ease of
operation is enhanced on the part of users, audio data
could be éopied illegally to the detriment df_copyright‘.
rholders. These characteristics were especially taken into
considefation in the development of the inventive audio |
data management system. |
Fig. 28 is an explanatory view of a first_example
of the audiordata managemeﬁt system. As shown in Fig. 28,
the audio data management system in its first-example
setup generates a track index file and an audio data file
on the disc. These are the files managed by the FAT
_‘system.
The audio data file is a file that accommodates a

plurality of audio data items as illustrated in Fig. 29,
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nunber serving as the entry to the nusic title of the track in question,
~an artist nane, a title name, original title order inforngjsagmoognd
recording tine information ,about the track in question. The artist name
and title name do not cont al n actual names but describe pointer
‘information pointing to relevant entries in the name 83 6 May 2006 table.
The coding systemrepresents a codec operating schene serving as
decryption information. The part information table describes pointers

o al | oW ng part nunmbers to point to actual nusic title |locations as shown in

Fi gs. SSA angdnByiSheal FLER! Lie rARS f&éém' (L0E TRLALD 6803 Celamie LD O

part descriptors corresponding to parts as’ deprcte A part is
b esent ol NGB SnEo! hACK LRl ! 52l faﬁ%%ggwees 4'ale s
descriptor in_t .infor ITB.tI on ta sho n Fi each part
descriptor i3%c aﬁﬁg‘gﬁé b‘f‘g‘a ReLY e a%i?ir%é%t AL ‘g‘gﬂa g]%%%‘?ﬁ?dt?'n% part
in question in_ the gudlo data file, and a link to the next part. The

addr esses us®d®8E PhrPURBNBRFtHointer information, name table pointer
information, and audio file |ocati on poi nter_ information may eac‘h be given

in the formof a fil% WA dmdsst fidepdm adddde phot Mestsaribes

various types of‘information for managing the audio data
contained in the audio data file. As shown in Fig. 30, |
- the track index file is madé up of a play order table, a
programmed play order table, a group information table, a
track informaﬁion table, a part information table, and a
name table.

The play order table indicates the order of audio
data reproduction defined by default. As shown in Fig. 31,.
thé play order table contains information items TiNFl;
TINF2, etc., representing links to track descriptors (Fig.
34A) corresponding to track numbers (i.e., music title
numbers} in the track information table. Track numbexrs
are illustratively serial numbers starting from "1;”

The programmed play order table contains the order
of audio data reproduction defined by the individual user.
As shown in Fig. 32, the'proérammed play order table
‘describés programmed track information items PINF1, PINF2,
etc., representing links to the track descfiptors

corresponding to the track nﬁﬁbers.
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‘a FAT cluster nunber, or a physical address of a disc wutilized as a
storage nedium The file byte offset is a . specific inpl erganlta%b&? of an.
-of fset schene that may be .inplenented according to the pre?& nventi on,
where the part pointer information is an offset value in predeterm ned
units (e.g.; bytes, bits, and n-bit bl ocks) 84 May 2006 from a begi nning"

of the audio file. The nane table is a table of text. making up actual - . . .
. nanmes. As shown in Fig. 36A, the nane table is made of a plurality of nane

slots. Each nane slot is linked with and called by a pointer pointing to =
name or - a tit1e nde ST ERe TTRERASIFSY o ARREPIGEA droddSians (-
ot ot L T Do P D Sl T %SS4 SR SR ALY
data.constituting  text information, a nane type serving as an attribute of
the text info? METHEI A A $8HICE P AhdCTRafradst havingmerionl | ong to
"be accommpbdated in a single nane slot may be divided into a plurality of
nane slots. SRCK qWARRIEE natie &30t off eong aedianse tafades anidither usi ng
| i nks describing the whole nanme. The first exanple of the audio data
management  EycRtwmmest grel irgl toradie numkents onSpecki$iaslfigl| tive gxoup
| information table is made of group descriptors-
representing track groups as shown in Fig. 33A. Each
group descripto: describes a start track number, an end
,"tréck nuﬁber,-a group néme, and a flag regarding the
gfoup-in question as indicated in Fig. 33B.
The track.iﬁformation table describes information
about tracks,'i.e., music titlés as shown ih Figs. 34A
and 34B. Specifically, the track information table is
made up of track‘descriptérs representing tracks (music
titles);as indicated in Fig. 34A. Each track descriptor,
as depicted in Fig. 34B, contains a coding system,
copyright management information, content decryption key
information, pointer information pointing to the part
number.serving as the entry to the music ﬁitle.of the
track in question, an artist name, a title name, original
title order information, and recording time information.
-about the track in gquestion. The artist name and title

name do not contain actual names but describe pointer

information peinting to relevant entries in the name
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illustrated in Fig. 37, the track nunber of a target track to be
reproduced is first designated in the play order table (F@Ha 2&6 Wth the
track nunber designated, access is gained through a link 10 ¥ eQrack
descriptor (Figs. 34A and 34B) in the track information table, and the

| inked track descriptor is retrireved fromthe table. 85 6 May 2006 Read
fromthe track descriptor are: a coding system . copyright. management -
information, content decryption key .information, pointer information
pointing to the part nunber serving as the entry to the nusic title of the
track in question, an arti st nanme pointer, a title name pointer, original

title order GG natPEnCOdRHIr E¥EFEMNGSPERPRENERT r RROEGN ORBSGE1PHe track in -
question. Based on the part nunber information read fromthe track 7
i nf or mat i on SABINE SEIVESY a8 FEPSP i dgHrmatdlent o the applicabl e part
~descriptor in the part information table (Figs. 35A and 35B) Fromthe part
information tabl eThehpaztdinfaamatirhetpblacdessudbats phdnpars
corresponding to the start address of the track (title) in question. Wen
access i s galiewing tphe tdaeantetrst ke prdmt wosetuedatmiugrid citdiee audi o dat a
file is designated by the part information table, reproduction of audio
data is stdoicediohemaishahdwocdin GigsAt 3Ea sind BSB.t haperdfitedited data are
decrypted in accordance with the '
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 comstituting a single track. Fig. 35B
indicates entries of a part descriptor in the part
information table. As shown in Fig. 35B, each part
descriptor is composed of a start address and an end
address of the part in question in the audio data file,
and a link to the next part.
The addresses used as part number pointer
information, name table pointer information, and audio
file location pointer information may each be given in
the form of a file byte_offset, a part descriptor number,
a FAT cluster number, or a physical address of a disc
utilized as a storage medium. The file byte offset is a
gspecific implementation of an offset scheme that may be
‘implemented accoxrding to the present invention, where the

part pointeér information is an offset value in

predetermined units (e.g.,-b?tes, bits, and n-bit blocks)
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coding systemread fromthe applicable track descriptor in the track
information table. If the audio data are encrypted, the %Ma&?{)&% mat i on
read fromthe track ,descriptor is used to decrypt the data.” [T thereis
any part. following the part in question, a link to the destination part is
described in the part 86 6 May 2006 descriptor. The relevant part

descriptors are read one after another in accordance with the I'inks; so . -
that the audio data in the audio data file are reproduced-fromthe  parts... . :

whose | ocations are designated by the accessed part - descriptors. These

steps. allow the audio d o) epr oduc fromthe desired track (nusic ..
ELSn gﬁ&%%r%%f%% A?P?tnhe% DI PLYICF dl _ :

title). A nane slo he narrejta%leis called fromthe

| ocation (or nane i nter information Si ted b n artist na -
pointer or a titl eqﬁ’frréla"f:?oi r‘#’é‘re rlga@) ftl’agﬁ}et %’gattteé%k){rf%ld}%ﬁg cﬁ?r%t e.
Nane data are read fromthe onane slot thus called. e name pointer

i nf or mati.on HHFHe &Snﬁrﬁ?“gi af AdfberRa Hgs @ ligh mads (of a

al l ocation table systen% or a physical address of a storage nediunm for
exanpl e. Eadh Wkl sy it inethes e t EBICE majpepsliods dife e .
plurality of pointers as nentioned above. For exanple, where nultiple
titles of tHNGRlked iRy arRoint@pmEditing Tafdhaaans| gt qeesthiomane

tableis A pointer for calling up a name may be an aitist name or
a title name in the track information table, or a group
name in the group information table. One name slot may be
called from a plurality of pointers. As depicted in Fig.
36B, each name slot is composed of name data constituting
’text information, a name type serving as an éttributé of
the text information, and a link to another name slot. A
name too long to be accommodated in a single name slot
may be divided into a plurality of name slots. The
divided name slots are traced one after another using
links describing the whole name.

The first example of the audio data management
gystem according té the invention works as follow: as
illustrated in Fig. 37, the track nuhber of a target
track to be reproduced is first designated in the play
order table (Fig. 31). With the track number designated, .
‘access is gained through a link to the track descriptor

(Figs. 34A and 34B) in the track information table, and

the linked track descriptor is retrieved from the table.
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referenced froma plurality of pointers in the track information table as
shown in Fig. 38.:In the exanple of Fig. 38, track descriénl(ngg%"é," "2,"
and "4" represent the nusic titles all belonging to the sama-ar?'l st- " DEF .
BAND, " so that the sanme nane slot is referenced fromeach of these track
descriptors. Also in Fig. 38, track 87 6 May 2006 descriptors 113,11
115,11 and 1161, represent the nusic titles all belonging to the sane

- artist "GHQ A RLS," so that the sanme nanme slot is also referenced from

each of these track descriptors. Wen each nanme slot in the name table is
allowed to be referenced froma plurality of pointers, the size of the
‘nane table c%ﬁ\a‘g ?%‘Pju@%‘a e %ﬁﬁ?p%ﬁreé)hﬁ e‘?°$3rﬁ%rmtr%ﬁ'-about a
given artist name, may be displayed by use of links to the nape table. if -
it is desireRPYoihspragagenent HIGUR R 1 | SRR REFYRIGIOL SKEY t he
artist named "DEF BAND," the track descriptors referencing the sane nane
sl ot 11DEF BAMNYreatelen adeRiRRE NI mRiMninS & seayREt In this
exanple, the track descriptors 111,11 "2,11 and 11411 referencing the
address in tHenpeReseroind 1BEFCIBANDIt 13 £Q ridie dvsids tihie lelesl rilps or
~information is acquired. The information thus obtained permts a display
of the nusi cctadk esn whiedt idyel any dwk tdte reamte stoirared, 16 DER IBANBYmeand whi ch
are held on this disc. There are no links going fromthe nane S
pointer, original title order information, and recording
time information about the track in question.
Based on the part number information read from the
track information table, access is gained through a 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‘part
corresponding to the start address of the track (title)
ih guestion. When access is gained to the data at the
part whose location in the audico data file is designated
by the part information table, reproduction of audio data
is started from that location. At this time, the
reproduced data are decrypted in accordance with the
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 question,

a link to the destination paft ig described in the part

86




tabl e back to the track information tabl e, because each nane slot in the
name table is allowed to be referenced froma plurality q§Mg?Qn@§rs._mhen.
~audio data are to be recorded anew, an unused area nmade up of at |east a
- predeterm ned nunber of consecutive recording blocks (e.g., four recording
88 -- - - a------- - 6 May 2006 blocks) is allocated according to the FAT
tabl e. Recording blocks are allocated consecutively so as to mnimze - -
wast age i n accessing the recorded audio data. Wen the audio data
recordable area is allocated, a new track descriptor is assigned to the
track informgtion, table, and a content key for encrypting the audio data
in question“FECHEREPEL edRETHE] t & to WRRHK T Eh ARHIEERD g t he
q . .
key before getting recorded to the unused area allocated. The area in '
- whi ch the audfécHatROHASE beehcceridn@rdyith chiae nbinke, tfe taat ©he of the
audio data file in the FAT file system Wth the new audio data chained to
t he audi o dadadi®jdata|Htorhetdehiabdata t hible haiaecdepvednten fxomeree at ed,
and the newly generated audio data |location infornation is witten to a
new y assi griegrparvhaescloprivionKeyre i ddoigmeaian bydilze pactessmbapasat e
witten to the new track descriptor. If necessary, an artist nane and a
' descriptors. These steps allow the audio data to be
reproduced from the desired track (music title).
A name slot (Fig. 36A) in the name table is called
from the location {or name pointer information)
designated‘by an artist name pointer or a‘title name
pointer read from the track information table. Name data
are read from the name slot thus called. The name pointer
information may be a name slot number, a cluster number
in a file allocation table system, or a physical address
of a storage medium, for example.
Each name slot in the name table may be referenced
from a plurality of pointers as mentioned above. For
example, where multiple titles of the same artist are
recorded, the same name slot in the name table is
referenced from a plurality of pointers in the track
information table as shown in Fig. 38. In the example of
Fig. 38, track descriptors "1i," "2," and "4ﬁ 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

87




title nane are witten to relevant nane slots. In the track descriptor,

pointers are described with links to -the artist nane and ¢ M geme. The

- nunber of the track descriptor in questionis witten to the pPay or der
tabl e, the applicable copyright nmanagenent information is updated. Wen

audio data are to be reproduced froma 89 6 May 2006 particul ar track,

- information about the designated track nunber-is retrieved fromthe play
order table. The track descriptor corresponding to the track fromwhich to

reproduce the audio data is then acquired. Key infornation is obtained from

t he. applicab esgripior,in the track infor on tabl.e nd the
part descrip %rc£%§gc5€|n% theQareaféo " a ?ﬁ?ﬁf%ﬁﬁ? t@Ps*%;Eﬁﬁiﬁﬁed |
From the part Script or acc SS |s to the location, in the audio
data file, lfe% #? 109 gp ¢ %rﬁaéf‘ EP%JﬁFe o%ié]r%dl FUdtet dif dat a
are .retrleved fromthe accessed |ocal |on The reproduced_ dat a fron1the
| ocati on ar SYER ISR F IR b thEEAC RGeS TR srafdt i9h S Qwudi o data
reproduction. If the part descrlptor has a link to another part, the

| i nked part ?%ac%c@%%%%%P%ﬁkﬁth@'&@o@éc§t99§eaﬁé0ﬁeﬁﬁaﬁéé nswsp@§@1?hat|t

is desired to change a track nunber "n" of a given track in the play order
table into a9 rakkowed to be referenced from a plurality of pointers,

the size of the name table can be reduced appreciably.
Furthermore, infbrmation about a given artist name
may be displayed by use of links to the name table. If it
is desired to display a list of music titles belonging to,
say,-the artist named "DEF BAND," the track descriptors
referencing the same name siot "DEF BAND" are traced and
" their information is displayed. In this example, the
. track descriptors “1,“ "2," and "4" referencing the
address in the name slot "DEF BAND" are traced and the
descriptor information is acQuired. The information thﬁs
obtained permits a display-of the music titles which
belong to the artist named "DEF BAND" aﬁd which arerheld
on this disc. There are no links going from the name
tabl¢ back to the track information table, because each
name slot in the name table is allowed toAbe‘referenced
from a plurality of pointers.
When audio data are to be recorded anew, an unused
area made up of at least a predetermined number of

consecutive recording blocks (e.g., four recording .
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~nunber "n+m"™ In that case, a track descriptor Dn describing information

about the track in question is first .obtained froma tra%% in% tion
item T TINFn in the play order table. Al values representi 8a¥ @i
information itens TINFn+l through TINFn+m (i.e., track descriptor nunbers)
are advanced by one place. The nunber of the track descriptor Dn is then
witten to the track 90 6 May 2006 ‘information item TI NFn+m Suppose now
that a track with a track nunmber 'In" is, desired to be erased. In this
.case, .the track descriptor Dn describing the information about the track
i-'s acquired

fromthe track information item TI.NFn .in the play order
table. All $QQékﬁ%éE? qﬁﬁé;aQEHHégﬁngQIQRﬁrﬁfqrﬁggiégck i'nf or mati on
entry TINFn+l in the play .order table are advanced by one place. Moreover,
because t he Reariding;vliacks, axe gldQapted |Icansgaubinonmd &F dftries that
follow track "n" are advanced.in the play order by one place. Based on the
track descr i"tBIFE WRASIR dithaFdsinthdhe F8casiase i éhtahe coding -
system and the decryption key corresponding to the track in question are
acqui red fromthe Wraoktheaf ordaci datrabeecrpprbdeasyerr ég aldorh&edunder of
a part descriptor Pn indicating the area containing the start audi o data.
An audi 0 bl oo wirddek tdesarangerddsi gratignhegly tohehgattrades cimifjishora tRen s
det ached ' _ .
table, and a content key for encrypting the audio data in
guestion is generated. The input audio data are encrypted
USiﬁg: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,
and the newly generated audio data location information
is written to a hewly assigned part descriptor. Key
;nfbrmation and a part number are written to the new
track descriptor. If necessary, an artist name and a
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 question is written to the play order table,
-and the applicable copyright management information is

updated.

When audio data are to.be reproduced from a
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fromthe audio data file in the FAT file system Then the track descriptor
Dn of the track in question is erased . fromthe track- |nfq§@@i table and
the part descriptor is erased fron1the part information t SO as to

- free .the part description on the file system Suppose that in Fig. 39A
parts A; B, and C have been chained and that part B is desired to be .
erased. It 91 6 May 2006  is assuned here that the parts. A and B share’ the__rg
same audio bl ock (and the sane FAT cluster) and that ‘the FAT chainis -
continuous. It is also assuned that while the part Cis located

i medi ately after t.he art B i he .audio .data file, the nd B are"
| Tact f o TN Shar AT ¢ ﬁ&?m%b%e etiEbi i © °
case, as shown.in Fi 39B, er t art two EAT clus ers not
Char i ng_any TR i HRETS PR (0 SRR ACHRRF (YOS he TBRT Lag

(i.e., reverted to free areas) In other words, the audio data file is

short ened byPSSFiRARK FWHTRIRONKDNG b  trackh e Which (£ subt r act ed
fromeach of the nunbers of the audio’ bl ocks recorded in the part C and
subsequent peRERAugmythefaudie facanhs dden araprirrdead of the track as a
whole. If a track is partially erased, informati on about the remaining
track may be decrype#dindorgation é@dbhgaépgﬁeﬁwandtﬁﬁea@@dﬂyptﬂ@n key
whi ch correspond to

track descriptor in the track 1nformatlon table, and the

part descriptor indicating the area containing entry data
is acquired. From the part descriptor, access is gainéd j

to the location, in the audio data file, Of the first

part containing the desired audio data, and data are
retrieved from the acéesSed location. The reproduced data
from the location are decrypted using the aéquired key
information‘for audio data reproduction. If the part
aéscriptor has a link to another part, therlinked pait is
accessed and the above steps are repeated.
Suppose that it is desired to change altrack number
nn" of a given track in the play order table into a track
number "n+m.” In that case, a track descriptor 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 TINFn+1 through TINFn+m (i.e., track
descriptor numbers) are advanced by one place. The number

of the track descriptor Dn_ié then written to the track

80



the track it question and which are acquired fromthe relevant part
descriptor Pn in the track information table. If it is d%§Mre? @g conbi ne
atrack 'In" with a  track Iln+111 in the play order table 2y P«
descriptor nunber Dn is acquired froma track information item TINFn in
the play order table, the track descriptor describing 92 6 May 2006
information about the track 'In"; and a track descriptor nunber Dmis
obtained froma track information item TINFn+1l in the play order table,
the track descriptor describing information about the track II'n+l.1" -Al-l- -
valid TINF values (track descriptor nunbers) followng the item TINFn+l
in the pray%ﬂﬁﬁﬁm%QﬂﬂQa%ﬁ%méﬁvﬁﬁbéﬁ by one place. A search is nade -
through the programmed play order table in order to erase all tracks
referencing the tr&gRpoges@owptdatDm tRagEWWa iEr Pptiraskk ayambergdmér deed,
and a  part descriptor list is obtained fromthe track descriptor Dn. To
the tail endiefindthttpdre eesoyd ptdn thist cageot be paetrkddescrppood i st
extracted fromthe track descriptor DMis attached. Were two tracks are
to be conbi med dedretihitnadihe destrrmyptare ettt e ongdaried sonaisrdd
ascertain that the copyrights involved are not conprom sed. Part

descri pt or s fiesd the he-2di airmfRdnatdod Hesen traEa in the play order

table. All wvalid track descriptor numbers following the

track information entry TINFn+l in the play order table

are advanced by one place. Moreover, because the track

“"n” is to be erased, all track information entries that

follow track ™n” are advanced in the play order by one

.place. Based on the track descriptor Dn thus obtained for

the track to be deleted, the coding system and the

decryption key corresponding to the track in gquestion are
acquired from the track information table. Also acquired

igs the number of a part descriptor Pn indicating the area
containing the start audio data. An audio block with its
range designated by the part descriptor Pn is detached

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 and the part descriptor‘

is erased from 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

been chained and that part B is desired to be erased. It
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descriptors to nmake sure, wth-reference to the FAT table, that
fragnentation-rel ated requirenents are net upon conbinatu9ﬁ32506$e t wo
tracks. It may al so be necessary to update pointers to the nafe 1able.
Where the track 'In" is desired to he divided into a track '"In" and a
track I n+1,11 the track descriptor nunber Dn describing infornmation about
the track 'In" is first 93 6 May 2006 acquired fromthe track information .. .
itemTINFn in the play order table. Fromthe track information item
TINFNn+1 in the play order table, the track descriptor nunber Dm

describing informati on about the track |l n-~111 is obtained. Al valid
TINF val uesigt naekmadsberpt bhahuiberBRrteoll 8aing eharer BER FAMEr mati on
item T TINFn+l in the play order table are advanced by one place. A new key
is generateddfiorblhekt fan thsceapeoFADnclmabepar anddébaki pher FRESt i s
extracted fromthe track descriptor Dn. A new part descriptor is

al | ocat ed, ahdihhé¢spacthtidesusi pthr tomlsn asswhd¢@cthdefwrele hieherack
-division is copied to the newy allocated part descriptor. The part

~descri ptor paptacnibglacdteidingefioabelysashert ehedpapttd inhahepoi nt, and
~any part descriptor links subsequent to the dividing point are discarded..
The new y al;g¢at gdrapaitefesnei photsi € a88 Bnuedi ahekycafl teuntthe dividing
poi nt . a '

positioned apart when the FAT table is checked.
In that case, as shown in Fig. 39B, erasing the
part B allows two FAT ciusters not sharing any cluster

with that'part to be detached from the 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

number "4" ig subtracted from each of the numbers of the

audio blocks recorded in the part C-aﬁd subsequent parts.
-Part of a track may be erased instead of the track
as a whole. If a track is partially erased, information.
about the remaining track may be decrypted using the
- coding system and the decryption key which correspond to
the track in_quéstion and which are acguired from thé
- relevant part descriptor Pn in the track 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 descriptor desdribing
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7. Second exanple of the audi o data nanagenment system A second exanpl e of
the audi 0 data managenent system according to the inventigg g@bésnom/be
described. Fig. 40 is an explanatory view of a second-exanp? setup of
the inventive audi o data managenent system As shown in Fig. 40, the audio
dat a nmanagenent systemof this 94 6 May 2006 exanple involves generating a
track index file and a: plurality of audio data files on the disc. These
files are managed by the FAT system Each audio data file, as shown in
Fig. 41, accommpdates audio data constituting a single nusic title (piece

tle, Geor Vo G ey T T o hatt b, €abyrl Ght' Raagerant JH1 SrRlon, and
Esin'ﬁgi(ei nI ?22&3‘5‘?‘% 0 %IL Bl(rj%i(a ?%ﬁeﬁsﬁo&%%%éﬁ?ﬂghﬁ?er .a&gjgoolg];j’sg%u ieC F‘gcgti ons
Up o 255 | rEEERt hatf DB SHY ST AP e dBe T IR A file

retained | n SRRFELNH 111 ko (AR 7 GIAER HG - Tr AL PAJSR ile is

made up of a play order table, a programed play order table, a group
infornation'¥ﬁ%ﬁéfa%Pes (track descriptor numbers) following the item

TINFn+l in the play order table are advanced by one place.
A search is made through the programmed play order table
in order to erase all tracks referencing the track
descriptor Dm, A new encryptioﬁlkey isrgenerated, and a
part descriptor list is obtained from the track

descriptor Dn. To the tail end of that part descriptor
list, another part descriptor list extracted from the
track descripﬁor Dm is attached.

_Whére two tracks are to be combined; their track
descriptors need to be compared so as to ascertain that
the copyrights involved are not Cbmpromised. ‘Part
descriptors need to be obtaihed from these track
descriptors to make sure, with reference to the FAT table,
that fragmentationfrelatéd requirements are met upon
combination of the two tracks. It may alsc 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+l1," the track descriptor.number

Dn describing information about the track "n" is first
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track information table, and a nane table. 11 The play order table
i-ndi cates the order of audio data reproduction defined b%sﬂﬁ??H%é- As
~shown in Fig. 43, the play order table contains infornmation ens TI NFI
TINF2, etc., representing |links to-track-descriptors (Fig. 46A)
corresponding to track nunbers (i.e., nusic title 95 6 May 2006 nunbers)
in the track information table. Track nunbers are illustratively serial
nunbers starting from"l." The programred play: order table contains the
order of audio data reproduction defined by the individual user. As shown

in Fig. 44, the prqgrammed play order table, describ rogr amed track
i nf or mat i on@FEBAESH| KEFD PP%FE¥acgt&FFOF@%F%%%n{?%@ f?ﬂﬁ% ?%aF%% track
descriptors corresponding to the track nunbers, The group inf tion -
‘table, as dBpREtegder Fﬁege- A0 richer 55 2 e 5\ G T ﬁ@%’&d‘t '
groups. A group is defined as a_ set of one or nore tracks having serial
track nunbeis, tbe plawtosflesntablenpibet EERRS HF PRTIRFOYr AWHRRT ¥R al track
nunbers. Specifically, the group information table is nmade of group
~descri pt or sdesepib$rgt informatkogr abpst athe howmckn"w g ugppbpggwedgroup
descriptor describes a start track nunber, an end track nunber, a group
name, and aafliagalégariiNAgvhheesgroupckndgeesipioor agunbgiehted in Fig. 45B.

following the track information item TINFn+l in the play

ordex tablé 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

that point, and any part descriptor links subsequent to

the dividing point are discarded. The newly allocated

part descriptor is set immediately after the dividing .

point.

'7.i Second example of the audio data management system

A second example of the audio data management
systém according to the invention will now be described.
'Fig. 40 is an explanatory view of a second-example setup
of the inventi%e.audio data management system. As shown

in Fig. 40, the audio data management system of this
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The track information table describes information about tracks, i.e.,
music titles as shown in Figs. 46A and 468..Specifically43MQﬁzb @Ck
information table is nade up of track descriptors representihg tracks
(rmusic titles) as indicated in Fig: 46A. Each .track descriptor, as
depicted in Fig. 46B, includes a file pointer pointing 96 -6 May 2006 to the
audio data file of the track in question, an index nunber of the track, an
‘artist nane, a title nane, original title order information, and recording
time information about the track. The artist name ‘and title nane do not - .-
- contain actual nanes but describe Eginter in orngtiog.gointing to rel evant
entries in ERATRAREINYELYES FRBSHAMENEaBI Brrckalldbrel bt St 88 s% making up -
actual nanmes. As shown in Fig. 47A_ the name tahle is de 3? a plurality
of nanme sl opbur&hihy nafreayflep fatpi AkLBSWPRhEhEnd1ESH | SHN9RP $ht er
pointing to the name in question. A pointer for calling up a name may be -
an artist nane wanagedi byethanBATnsyfee®rack i nformation table, or a group
nane in the group information table. One nane slot may be called froma
plurality of pointRach aAsidepiatadiike Fiag shpB Fadhidharklsl ot is conposed.
of name data, a nane type, and a link to another nane slot. A nane too
| ong to be asscomvigdatedatdia dangl eonametstbhgmayshbeglievindsdici hibla
(piece of music) in principle. The audio data file has a
header that includes a title, decryption key information,
copyright management ihfofmation, and index information.
- Indexes are used to divide one piece of muéic on a single
track into a plurality of tracks. The header records_the
~ locations of index-divided tracks in conjunction with
index numbers. Illustratively, up to 255 indexes may be
set to a track.
The track index file is a file that describes
- various items of information for managing the audio data
retained in audio data files. As shown in Fig. 42, 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, and a name table.
.. The play order table indicates the order of audio
data reproduction defined by default. As shown in Fig;r43,
the play order table contains information items TINFI1,

TINF2, etc., representing links to track descriptors (Fig..

46A) corresponding to track numbers (i.e., music title
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plurality of nanme slots. The divided nane slots are traced one after
another using |inks describing the whole nane. The seconds %g%b@ of the
audi o data -managenment system according to the invention works as follow
as illustrated in Fig. 48, the track nunber of a target - 97 6 May 2006
‘track to be reproduced is first designated in the play order table (Fig. -
43). Wth the track nunber designated, access is gained through alink to
the track descriptor (Figs. 46A and 46B) in the track information table,
and the linked track descriptor is retrieved fromthe table. Read from -

the track deseelniar ArSina GG ROIALSL: A NLING 1O -theaudia dara file
er t I'n g

fi
in question, an index nu o) e trac uestion, ‘an arti st nane -
title order or and

pointer, atitle.na oi nter, or.iginal I mati gn, .
~ recording tidE | %F:%%hv%o&eﬁ e ittt orPd eroélbdiio‘ data file
~pointer, the audio  data file: i gTestio S aﬁiessed and information is
read fromthe headBf BFOPKETPPPeP Y PRECHLERE GaCR 5P Se GEESE t he
key .information read fromthe header is_ used _to decrypt the data for audio
.data reprod®dt iBH1q tdatmh Ferresdvimsd? fetursdghyt &S tREIMICAToMHE + he
-desi gnated i ndex nunber is detected fromthe header information, and audio
dat a repr odéét ishews 18t drited 44ofkhe programmed play order table

describes programmed track information items PINF1, PINF2,
etc., representing links to the track descriptors
corresponding to the track numbers.

The group information tabie, ag depicted in Figs.
452 and 45B, describes information about groups. A group
is defined as a set bf éne or more tracks having serial
track numbers, or a set of one or‘more'tracks with
programmed serial track numbers . Specifically, the group
information table is made of group descriptors
representing track groupsras shown in Fié. 45A. Each
group descriptor describes a start track number, an end
track number, a group name, and é flag regarding the
group in gquestion as indicated in Fig.r45Bf

The track information table describes informatiqn
about tracks, i.e., music titles as shown in Figs. 46A
and 46B. Specifically, the track information table is

-made up of track descriptors representing tracks (music

Eitles) as indicated in Fig. 46A. Each track desdriptor,

as depicted in Fig. 46B, includes a file pointer pointing
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the location of that index nunber. A name slot is called fromthe |ocation
~ designated by the artist name pointer or the title_nane;@ﬂhntﬁﬁp - :
.retrieved fromthe track informati on table. Nane data are ¥ e%ron1the
nane slot thus called. Wen audio data are to be recorded anew, an unused
98 6 May 2006 area nmade up of at |east a predetern ned nunber of
consecutive recording blocks (e.g., four recording -blocks) is allocated
according to the PAT table. Wen the audio data recordable area is

al located, a new track descriptor is assigned:-to the track information

tabl e, and- g cqntent_ ke r ryptd the audi.o data .in_questionis
gener at ed. Oeqﬁqheptﬁuéél%iéoa d'?la'?f;lcla%é’fe%%/&r k ust r%lﬁ%tel%y,arénldl e audi 0
.data file is ner at Sarjth he encrypted audio data.. A file pointer of '
the newy geRETBRed i RS A EHiE kT 6t et 7 wr i tten to ¢ he
new y assigned track descriptor., |If necessary, an artist nang and a title
nane are w iXEéEH 1 i ParRt Gedne TBRE iR 1R (e HEE i3S r, pointers.
are described with [inks to the artist name and title name. The_nunber of
the track déedaumatson mhqidstihen Gk t TeR astiRE pREY 8hdefitdgbl e, and

the applicabl e copyright management information is updated.
o - name do not contain actual names but describe pointer

information pointing to relevant entries in the name
tablef
The name table is a table of texts making up actual
names.. As'shown in Fig. 47A, the name table is made of a
plurality of name slots. Each name slot is liﬁkad with
- and called by a pointer pointing to the name in quéstion.
A pointer for calling up a name may be an artist name or
a title name in the track information table, or a group
name in the group information table. One name slot ma? be
called from a plurality of pointers. As depicted in Fig.
47B, each name slot is cofiposed of name data, a name type,
and a link to another name slot. A ﬁame-too long to be
accommodated in a single name slot may be divided into a
plurality of name slots. The divided name slots afe
traced one after another using links describing the whoie
name .
The second example of the audio data management
system according to the'invention works as follow: as

illustrated in Fig. 48, the track number of a target
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- When audio data are to be reproduced froma particular track, information
about the designated track nunber is retrieved fromthe Q%ﬂg 86&§r tabl e.

- The track .descriptor corresponding to the track from whi ¥ epr oduce

the audio data is then acqui red. Based on ithe track descriptor in the track

6 May 2006 infornmation table, the file pointer pointing to the audio, '

data file containing the desired audio data and the index nunber of -the

~track in question are obtained.. The audio data file is then accessed and

key information is acqui red fromthe header of the file. The reproduced

~data fromt di i
i ﬁf gr na':iocr)nn oarlé\]!{l 10 dat agfr%cg%%é cflggfh%p ere%sﬂ-gaé ﬁ%‘%rgélagkey

desi gnat ed, du j on ar rom he lpcation aof the
desi gnat ed i ncfgx nuara;% reﬁa trad b, % ttrﬁlem Peﬂﬁjeg lglgesdﬁq}la&e ‘into a
- track "n" and a track ! a track descr descrl bi ng ‘
i nf or mati on %%%‘?ﬁstjﬁce 93¢ %"Wrﬁ’%glhafsf S’%\ tcfgltﬁ'e%qi‘ WTHF or mat i on

item TI NFn i Ihe pl a der_table. From tracklnfornatlonlte TI NFn+l
a track destcri$Pi §1%rﬁ%£ 8Bt ri5 gt ﬂmm%&#%%&a blewe 39%ck "n+l "
i s obtained. Al vaI id TINF val ues, (t rack descriptor nunbers) follow ng
the track i nF® et it@ark HNRIPEE tie yRtast Ok ritem darteakdanced by

one place. As shown in Fig. 49, using an index arrangement
Read from the track descrlptor are: a file pointer

pointing to the audio data file in question, an index
number of the track in question, an artist name pointer,
a title name pointer, original title order information,
and recording time information about the track.
| Based on the audio data file pointer, the audio
data file in question is accessed and information is read
Ufrom the header Qf the file. If the audio data are
encrypted, the key information read from the header is
used to decrypt the data for audio data reproduction. If
an index‘number is designated, the location of the
designated index number is detected from the header
information, and auaio data reproduction is started from
the location of that index number.
A name slot is called from the location designated
by the artist name'pointer or the title name pointer
..retrieved from the track information table. Name data are
read from the name slot thus called.

When audio data are to be recorded anew, an unused
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allows data in one file to be divided into a plurality of indexed ar eas.
The index nunbers being used and the 'l ocations of the in ﬂ236§as are
“witten to the header of the audio track file in. questlon audi o data
file p0|nter ‘and an i ndex nunber are witten to one track 100 6 May 2006
descri ptor Dn, and another audio data file pointer -and another index -
nunber are wwitten to another track descriptor Dm In this case, one piece.
of music ML on a single track in the audio data file is apparently divided
into two pieces of nusic M1 and ML2 over two tracks. If it is desired to

combine a trggky 'k "e d%hoﬁ ay%dw%ﬁ%n axtbﬁu Endt WL aPI e atrack

descri ptor nunber scribing 1 nfor t the track IS

ired f gg%l Tl table, and-
ZC?EAEE degcrllg?ééﬁ%v gé)%)m e B (fér%s 4\{ %I on aeg%u]f Jtrﬁftrgcke" niln"
b d f hi TINF + | d
tabie.n A tiRy o hﬁ%*‘lv'a%‘%%e;é’“#cz% FEET po TAADE 79 o ng the

item TINFn+1 in th pIa order,.ta are ced by agne place. If the
“track 'In" and tra ifiluﬁpg %8Eﬁdr?ﬁofaégg§aﬁﬁeéu&lo 4C53FFPe &nd
separ at ed fron1each ot er I ndex, then erasin the |ndex |nfornat|on

fromthe hedde¥ tick %qlr T i AITLTIHLS (b Kb e Tmation

. table, and a content key for encrypting the audio data in
question is generated. The input audio data are encrypted
using the key, and an audio deta'file is generated with
the_enerypted audioc data.

A file pointer of the newly generated audio data
‘file and key information are written to the newly
assigned track descriptor. If necessary, aﬁ artist name
and a 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
eréck descriptor in question is written to the play order
table, and the applicable copyright management
information is updated.

When audio data are to be reproduced from a
particular track, information about the designated track
number is retrieved from the play order table,..The track
descriptor corresponding torfhe track from which to
reproduce the audio data is then acquired.

Based on the track deseriptor in the track
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illustrated in Fig. 50. Two pieces of nmusic M21 and M22 on the two tracks
are thus conbined into a single piece of nusic M3 on ones MageRos Suppose
that the track '"In" is the index-divided l|atter half of an audio data file
and that the track 101 6 May 2006 11n+111 is found at the begi nning of
anot her audio data file. In that case, as shown in Fig. 51, a header is

attached to the data over the index-divided track™'In', .to create an audi'O“"E

data file accommodating a piece of nmusic M2. The header is then erased
fromthe audio data file of the track Il n+111 carrying another piece of =~

music MALl, amtbides baidlioalkbd a tHe thield rnkntdmddintind tdhechaisdwiditle. - . |
M4l i.s connected to the audio data file of the "nusic title MB2. The two =

pi eces of Mukita MB2 @nsbMidi @igy thwAsIidedd i e Si A en eoieaf music
- Mol on one track. The processes above are inplenmented by two functions.

- one functi onyiniyat s aekdli thigh & headale 410 $RGYe Ubd bR di whdedulracks,
. encrypting track data using a different encryption key for each track; and

Lo o e S B T g e Toe o ner
and connect 'Ml%éjaélaorﬁncﬁ@%eac{éf &f %h%nq.iirleer. alf‘glieo rg%&%d(l'cleg data
from the audio data file are decrypted using the acquired
key information for audioc data reproduction. Where the
index number is designated, audiq data reproduction is
started from the location of the designated index number.
Where a track "n" is desired to be divided into a -
tfack "n" and a track "n+l," a track descriptor number Dn -
describing information about the track "n" is first
acquired from a track information item TINFn in the play
'order table. From a track information item TINFﬁ+1, a.
track descriptor number Dm describing information about
-the track "n+1" is obtained. All valid TINF values (traék
descriptor humbers) following the-track'inforﬁation item
TINFn+1l in the play order table areradvanced by‘one place.
As shown in Fig. 49, usging an index arrangeﬁent
allows data in one file to be divided into a plurélity of
indexed areas. The index numbers being used and the
-locations'qf the indexed areas are written to the header

of the audio track file in question. An audio data file

pointer and an index number are written to one track
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8. Operation during connection with the personal conputer The
next-generation MDl and MD2 systems adopt the FAT systemggafheog data
“managenment systemin order to secure conpatibility with persona
conputers. It follows 102 6 May 2006 that next-generation MD1 and MD2
- discs are used to record and reproduce not only audio data but also
general data. handled by personal conputers.. On the disc drive unit 1,
audio data are reproduced as they are being read fromthe disc 90. Wen
the ability of the portable-type disc drive unit 1.to access data is
taken into account, audio data should prq%erq?l be,.recorded sequentially
on the di sc SESCTHEPRSID: FRT Py SBTR| ROHPUIEE2 hab! HoPRURSTBEF AR i on f or
such data continuity when wwitigg data, to the disc; the PC records data
to any free %ﬁ%%ﬁ@?tgﬁﬁﬁﬁv%?mgﬁ¥ B9 YL PR cEO TRROYRRBr I #GF r epr oduci ng
apparatus of _the invention has the personal conmputer 100 connected to the
disc drive WRICTIRFRBUYR: t HE 058 shARSE s @ch&iadfe OhparsgitaMic Sfpd er 100 -
may wite data to the disc 90 |oaded in the disc drive unit 1. In_that
setup, genersingkattaragle iwithemwuhderdaiont ¥ble ofs tdepdrert ky sdemdddt he
personal conputer 100, while audio data are witten under control of the
file systemigitd hevaliptecks vef umigid NE gsand 28 anové2 Boer ecxgianat ory
vi ews sket ching
If it is desired to combine a track "n" with a
track "n+1" in the play order table, a track descriptor.
number Dn'describing'information about the track.ﬁn" is
acquired from a track information item TINFn in the play
order table, and a track descriptor number Dm describing
_ information about the track ™n+1” is obtained from a
track information item TINFn+l in the play order table.”
. All valid TINF values (track déscriptor numbexrs)
following the item TINFn+l in the play order table are
advanced by one place.
If the track "n" and track "n+l" are found in the
~ same audio data file and separated from each other by an
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 c¢ombined into a single piece
of music M23 on one track.

Suppose that the track "n" is the index-divided

latter half of an audio data-file and that the track
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how managenent authority is noved between the personal .conputer 100 and

the disc drive unit 1 connected therewith through the U833§H923 g not

- shown, depending on the type of data to be witten to the di s Poaded in
the 103 6 May 2006 drive unit 1. Fig. 52A shows how general data are

transferred fromthe personal conputer 100 to the disc -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 conputer 100 provi des FAT namnagenent

over the disc 900. It is assumed that the disc 90 has been formatted by

“either t he ngxt:-generation MDL system or.the pext- generation,MD2 system
Viewed from tRE! petfo %“n@'%u'{’lé%/ YO EHES ¢ hﬁ%%’flg _ ‘
~functions ap ently as a  renovabl e di sc under PC control._The personal
conput er 10bitan (He PR ¢
disc drive unit | in the sane manner that the PC_wites and reads data to
and from a f¥ebdpred diecthariatz |evey silen trderedbeldeRat redhptmertao0 my
be furnished as part of the capabilities of an OS5 (Operating System :
carried by t®eeFee 190, audie dak? | Lidpwiccomreods: inmya heieee opfleduate
suitable programfiles on a hard disc drive incorporated in the persona
conput er 100M32JjpoiFhe header is then erased from the audio data file

of the track "n+l" carrying another piece of music M41,

and the audio data of the track "n+1" with the music

title M41 is connected to the audio data file of the

music title M32. The two pieces of music M32 and M4l are

thus combined into a single piece of music M51 on one

track.

The processes above are implemented by two

functions. One function involves adding a header to eac¢h

of index-divided tracks, encrypting track data usiﬁg a

different encryption key for each track, and transforming

indexed audio data into a single audio data file. The

other function involves erasing header information from a

given audioc data file and connecting the data in that

file to another audio data file.

8. Operation during connection with the personal computer
The next-generation MD1 and MD2 systems adopt the
FAT system as their data management system in order to

secure compatibility with personal computers. It follows
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start-up, the programfiles are read and executed by the personal conputer
100 to inplenent the OS capabilities. Fig. 52B shows how ayigthp 20gd a ar e
-transferred from the personal conputer 100 to the disc drive unit 1 for
104 6 May 2006 recording onto the disc 90 |oaded in the drive unit 1. The
audi o data are retrieved illustratively fromthe hard disc drive (HDD)
hel d by the personal conputer 100. It is assuned that the personal conputer .
. 100 carries utility software for submtting audio data to ATRAC
.conpression encoding and for requiring the disc drive unit 1 to wite or

‘erase audio gal@ L0 QIalioMileh @WPCadl hoRdetbid 1he Yold do JOGLATLITY

software is SO ass e capable _ erencing a trac
on the disc 90.in the.disc drive unit.1 in order_t | ook u rack

Pt ormat i on TAoRaRHSAIEE ot Sy ikiae Jaff My [ Aes ehefal fie
illustrativel rogramfil on the HDD of the personal conputer 100.
Descri bed bg?%‘%ﬁf%g %%H?%n??gt%or}’%%%‘?la%-d on a storage nedi um of the

personal conputer 100 are typically transferred and recorded to the disc
90 | oaded in the &S I FEUNEVE UL 4 as3dhed dafkat afife TeRaduFed
software nentioned above is booted in advance. The user first perforns an

oper ation orf¥ Hepersorkgindripratringn thridimr 20 ¢ o When &hgegibidd taudi o
' of the portable-type disc drive unit 1 to access data is
taken into account, audio data should preférably be
recorded sequentially‘on the disc. By contrast, the
.personal computer has no consideration for such data
continuity when writing data to the disc; the PC records
dété to any free areas found available on the diéc.

The recording/reproducing apparatus of the
invention haé the persoconal computer 100 connected to the
disc drive unit 1 through the USB hub 7 so that the
personal computer 100 ﬁay write data to the disc 20
loaded in the disc drive unit 1. In that setup, general:
data are written under control of the file system of the
personal computer 100, while audio data are written under
control of the file system of the disc drive unit 1. -

Figs. 52A and 52B are explanatory views sketching

~how management authority is moved between the personal
‘computer 100 and the disc drive unit 1 connected
therewith through the USB hub_?, not shown, depending on

the type of data to be written to the disc loaded in the
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data (called the audio data A hereunder) fromits HDD to the disc 90
loaded in the disc drive unit 1. The operation triggers theyglbbddy
software to issue a wite request command requesting a wite operation of
the audio 105 6 May 2006 data A onto the disc 90. The wite request
command is sent fromthe personal conputer 100 to the disc drive wunit 1.
The audio data A are then read fromthe HDD 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 personal conputer 100. The

process turng.fhe au data A o] resse ta that are .
ive tLﬂ :Lq: Ol tE'.a!. '555& CB epﬁé’.‘ g %

transferred Trom e persona “coitpu er |sc g V€ unit 1. Upon
recei pt of the mr est .command fr ntthe ut 100, the -
“disc drive Ui Cf%u %ctgﬁrg?grst% "B%rﬁ) 3&8? éﬁtisaq a A being
transferred ontthe ers naI conput er 100 he drsc drrve uni

recogni zes t rH‘FHr’fS %’c(?g‘tpcil & iHeEq re e edat ato
the disc 90 as, audio data Nbre specrfrcally, the disc drive unit

receives tH&dudi-o &8t BRAST F8fft hehgefddRaFYebRPUCERS tteopeﬁtoeéhthehe USB

hub 7. The received data are forwarded to the -nmedia drive unit 2 via the
USB interfaééﬂ@qmqi|ﬁgmquer_100 provides FAT management over the

disc 900.

It is assumed that the disc 90 has been formatted
by either the next-generation MD1 sYstem or the next-
generatien MD2 system.

Viewed from the personal computer 100, the
connected disc drive unit 1 functions ap?arently as a
removable disc under PC control, ‘fhe persoﬁal computer
100 can then write;and read data to and from the disc 90
in the disc drive unit 1 in the same manner that the PC
writes and reads data to and from a flexible disc.

The file system of the persocnal computer 100 may be
-furnished as part of the eapabilities of an 05 (Operating
" System) carried-by the PC 100. As is well known, the 08
may be recorded as suitable program files on a hard disc
drive incorporated in the personalrcomputer 100. Upon
etart—up,rthé program files are read and executed by the
" personal computer 100 to implement the 0S8 capabilities.

Fig. 52B shows how audio data are transferred from

the personal computer 100 to the disc drive unit 1 for
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transfer controller 3. Wth the audio data A fed to the .nmedia drive unit
2, the systemcontroller 9 causes the nedia drive unit 2€§Mﬁ£@bﬁ§ t he
audio data A to the disc 90 under control of the FAT-based nagenent :
schene of 106 6 May 2006 the disc drive unit 1. That is, the audio data A
are witten to the disc 90 consecutively in increnents of four recording
bl ocks (&4 kil obytes X 4) based on the FAT system of the disc drive unit
1. Until the data wite operation on the disc 90 is conplete, there occur
exchanges of data, status information, and conmands between the personal

ter 10 ' Lvig; 4ni 0 11 4 i 4 e Sl
conput er ge@gg%%,lr;]ug ghes dhdvaiuol do Libakeen nahdi 4 g shiab] © ate in

protocol. The exc es are perforned to cont ata

such a manneg,Lhata el 4l verflon 00lq PASLLLAN YL PEGHT LD A0Es

cluster buffer a i on e wite reque ment i one

above, an erase request n be utilized by the er al conputer
100. The eras%as?e(%%%‘g? &%ﬁ%e ©tRFTE thr?%u':oé)lécf(gipi ve unit 1 to
~erase audio data frgm, the disc,. Ioang in the_unit 1. For exanple, when
t he personal conput %ﬁsisélmego%g’é‘&é S HeEFeTgts EFPRFET UM% 1 and the
disc 90 is |loaded in the unit_1, the utility software_reads the track
index file fFRPF19R Wikt ©0. sqHev3e8 i sttt e audio data to

ATRAC comp:ession encoding and for requiring the disc
drivg unit 1 to write or erase audio data to or from the
disc 90 loaded in the unit 1. The utility software is
also assumed to be capable of referencing'a_track index
file on the disc 920 in the disc drive unit 1 in ordexr to-
loock up track information recorded on the disc 90. This
utility sofﬁWare is held illustratively as program-files
bn the HDD of the pefsonal computer 100.

- Described below is how audio data recorded on a
storage medium Qf the personal computer 100 are typically
Fransferred and recorded Lo the disé 90 loaded in the
disc drive unit 1. It is assumed that the utility
software mentioned above is booted in advance.

The user first performs an operation on the
personal computer 100 causing it to write desired audio
data (called the‘audio data A hereunder) from its HDD to

‘the disc 90 loaded in the disc drive unit 1. The
operation triggers the utility software to issue a write

request command requesting a write operation of the audio
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transferred fromthe disc drive unit 1 to the personal conputer 100. Based
on the received data, the Personal conputer 100 may |Ilusémg bygd ¥ di spl ay
atitlelist of the audio data held on the di sc 90. 107 2006 _
Suppose that the user at the personal conputer 100 views the di spl ayed -
title list and perforns an operation to erase certain audio data (called-
the audio data B hereunder) In that case, information designating the =~
~audio data B to be erased is transnitted to the disc drive unit 1 together:
with an erase request conmand. G ven the erase request comand, the disc

drive unit lgaunderoits OND SOHLTO  engses ke au giél%s@atcamﬁlahrdo?the di sc

90 as requested. Because audi o data erasure |s ex uted by t drive

unit 1 under gﬁltfﬁuge I?é t%e?%\%hn{f‘-rc gpﬁh%’% ura gs&%ce &cf%t\% ase audio

data from say, Inin a files as
expl ai ned above th reference to Figs. 39A and 398. 9. Restrictions on
copyi ng of alfjdlo ata fromthe disc Prot ecti'ng' the copyrights of audio

astrl o rone on 't nitE Gupbiengere T hek SPbPhaboedten CeSherBl pratbsse | n
whi ch audi o data held on the disc 90 are transferred fromthe disc drive
unit 1 to tpersonal computer.l1l00.  The retrieved audio data A are
subjected to an ATRAC compression encoding process by the
utility software carried by the personal computer 100. |
The proeess turns the audio data A into ATRAC~compressed
‘data that are transferred from the persenal computer 100
to the diec drive unit 1.

Upon receipt of the write request command from the
perscnal computer 100, the disc drive unit 1 starts |
reéceiving the ATRAC-compressed audio data A being
ﬁransferred from the perscnal computer 100. The disc
drive unit 1 recegnizes the command as a directive for
Writing the transferred data to the disc 90 as aadio data.

More specificaliy, therdisc driverunit 1 receives
the audio data A ffom the personal computer- 100 through
the USB,hub 7. The received data are forwarded to the
.media drive unit 2 wvia the USB interface 6 and memory
transfer controller 3. With the audio data A fed to the

~-media drive unit 2, the system controller 9 causes the-

media drive unit 2 to write the audio data A to the disc

90 under control of the FAT-based management scheme of
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~personal conputer 100 for recording illustratively onto the HDD in the PC
‘It is assuned here that the disc 90 has been 108 6 My 2@)fzay bgsgratted by
—-either the next-generation MD1 system or :the next-generation MD2 system
It is also assunmed that the operations such as check-in and check-out, to
be discussed bel ow, are perfornmed under control of the above-nentioned
utility software carried by the personal conputer 100. Audio data 200
retained on the disc 90 are first noved to the personal conputer 100 as
'shown in Fig. 53A. The "nove" operation represents a series of actions

including t hgLoRWANGGRd Rilarget taudi 9sdatfe2Q0qk8 Whga Bﬁ%ﬁgna'- —
conputer 100 and erasure of the audio data in question fromthe original

storage nmedidMrlerf vo U SYe '9'0T%nsje%utti%lg};;ﬁfﬁoqgﬁr%tﬂe%sj ol ves

deleting the target data fromtheir source |o n-and noving the data to
Copyi . sat SRaRcs el BB o RS A O e
count (i.e., %he nu r o%ﬁti .sour ce qgta are allowed to be copied
Iegltlnatelfy'§§¥?§%2§F§H lﬁ§pgﬁ€'Fanﬁﬁe data in question. A check-in is
defined as the opgrat)op, 9f 381259 CEseedi 26h 88" Bnl  TLtsocheck:
complete, there occur exchanges of data, status.
information, and commands bétween the personal computer
100 and the disc drive unit 1 in keepiﬁgrwith a suiﬁable
protocol. The exchanges are'performéd to control the data
transfer rate in such a manner that neither overflow nor
underflow will occur in the ciuster buffer 4.

In addition to the write request command mentioned
above, an erase request command may be utilized by the
personal computer 100. The erase request commaﬁd is used
to request the disc drive unit 1 to erase audio data from
‘the disc 90 loaded in the unit 1.

For example, when the persohal Computer iooris
connected to the disc drive unit 1 and the disc 96 is
1oaded in the unit 1, the utility software reads the
track index file from the disc 90. The retrieved data are
transferred from the disc drive unit 1 to the personal
computer 100. Based on the received data, the personal

computer 100 may illustratively display a title list of

. the audio data held on the diéc 90.
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~out destination, with the rightful copy count for the checked-out original
data increnented by one. Wen the audio data 200 are aneqsﬁo &@@bpersonal o
109 6 May 2006 conputer 100, the data are sent (as audio darh J01) to. ... ..
the storage nmedi um such as the HDD of the personal conputer 100 for '
recording thereto, and the audio data 200 are erased fromthe disc 90. The
personal conputer 100 then sets an allowable (or sone predetermned). .
check- out (CO count 201 for the noved audi o data 2001 as shown in Fig.
53B. In this exanple, the allowable check-out count is set for 11311 as. ' .

indicated by threefilled-in_.circles in _the.figure. The audiq da 2001
are allowed to beséll?gc Zed t(%llﬁt rhéem e Eatr gt(?ﬁeal egosr?d_tﬁqerc%%teg-;gm
external storage di um as. many timnes the allowable check-out, count
thus establ | SHEEE TS (TS RHVRD - HUtS abkfio TR POBPT TR NEPETASEP 11 om
the original_ disc 90, it would be ipconvenient for the user. The possible

i nconveni ence i A IR 1 HAGdi P HRE Yo 12wt KREDE to the

personal conputer 100 are witten back to the disc 90. Wen the audio data
2001 are writSEHHHK t o IPhéhadr cgiskal iformad itmp AesHengdrisendheconput er
100, the allowable check-out count is decrenented by one (3 - 1 2) as
shown i n Fi gudizcdana thite fg mragdge Gudinpngnitted to the disc

drive unit 1 together with 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

‘dise 90 as‘requested;

Because audio data erasure is executed by the disc
drive unit 1 under control of its own FAT system, it is
possible to erase audio data from, say, a huge file

combining a plurality of audio data files as explained

above with reference to Figs. 39A and 39B.

'93 Restrictions on copying of audio data from. the disc

Protec;ing the copyrights of audio data recorded on
the disc 90 requires establishing appropriate
restrictions on their copying to other storage media.
Consider a case in which audioc data held on the disc 90
are transferred from the disc drive unit 1 touthé
‘personal computexr 100 fof recording illustratively‘onto
the HDD in the PC.

It is assumed here that the disc 90 has been
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2001 held in the personal conputer 100 can still be checked out rightfully
twce and thus will not be erased fromthe PC 100. As a TR 5 f%he audi o
data 200, are 110 6 May 2006 copied fromthe personal conpu tf q 0 to the
disc 90 and held there as audi o data 2000. The all owabl e check-out count
201 is managed by use of the copyright managenent information contained in
the track descriptors in the track infornmation table (see Fig. -34B).
‘Because each track is assigned its own track descriptor, the allowable
check-out count can be set for each track (each piece of audio data) . A
track descri [ 90.to fhe per al conput er 100 is
B &%?IOH (#rg%éjﬁ%Xt ner£E gk %6 i D d%?% noved

used as contto fTEnagi ng 1 ne cortespondi

into the PC 100. IIIustratl y en a audl data are ed from the-
i sc 90 to trh?tpe?%%%ﬁmc SydiETy b AR R LG cares) Bt SXond ng
to the aned audi o, data i copi.ed .to, the PC 10Q. The personal conputer 100
utilizes ToHF R r R RS HSforin @%rﬂ%ﬁ% dRIiRF data noved ‘

-fromthe dISC 90 When the noved audi o data are recorded to, say, the HDD
of the perschaicusIRfitkel 00,258 RRERTadti WRdrRI JOWe e @hddie out count

0201 (11311 in this exanple) is set to the copyright managenent information
in the trac@ﬂﬁ@g%ﬂ$anﬁoned utility software carried by the personal

computer 100.

Audio data 200 retained on the disc 90 are first.
moved ﬁo the personal computer 100 as.shownAin Fig. 53A.
The "move" operation repfesents a series of actions
including the copying of the target audio data 200 to the
personal compﬁter 100 and erasure of the audio data in
question from the original storage medium (i.e., disc 90).
That is, the move operation involves deleting the target
data from their source location and moving the data to
their new destination. |

A check-out is defined hére as the operation of
copying data from one storage mediuﬁ to another, wiﬁh a
_rightful copy count (i.e., the number of times source
data are allowed to be copied legitimately) decremented

by one for the data in question. A check-in is_defined as
the operation of erasing checked-out data f;om the check-
out destination, with thé rightful copy count for the
checked-out original data incremented by one.

When the audio data 200 are moved to the personal
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In addition to the allowabl e check-out count, the copyright management
~information includes an equi prent |D ffdr-identifying,theéfﬂecgé t source
device and a content ill - -------- 6 My 2006 ..1D for ide £y FyT g the
checked-out content (i.e., audio- data) In the setup of Fig. 53C, the

equi prent 1D of the copy destination device is verified based on the
equi pnent IDin the copyright managenent ‘i-nformation corresponding to. the.
audio data to be copied. If the equipnent IDin the copyright nmanagenent
informati on does not match the equi pment 1D of the copy destination"

device, copying js n permtted. In the check-out. processes of Figs. 53A
t hr ough 53C,XO ﬁﬁtﬁﬁdféodaFgéh PP 0P T HEeRF s a%oﬁ%éﬁg el 190t hetCper sonal

computer 100 ﬁnd then witten back to the disc 90. The procedure appears
conpli cat ed FREnPERERIS PSSR Bhiploi 37 BRI R A behperesRd as a waste of

time  because of the times involved in reading the audio data fromthe
disc 90 and @PYPREGTtHE0 sERE BREAr BHeXk tRerter. (int Wte Fuiidcdd®ie, the
user would find it aberrant for the audio data to be erased, even
tenporarily, 209 oare heragiedcfoom Huwe daskvwad dnéhe ipersngiade ddaypidampi ng
some of the above steps upon a check-out of audio data fromthe disc

100 then sets an allowable (or some predetermined) check-

out (CO) count 201 for the moved audio data 200' as shown

in Fig. 53B. In this example, the allowable check-out

" count is set for "3" as indicated by three filled-in

circles in the figure. The audio data 200' are allowed to

be checked out from the personal computer 100 to an

external storage medium as many times as the allowable

check-out count thus established.

If the checked-out audio data 200 remained erased
from the original disc 90, it would be inconvenient for
the user. The possible inconvenience is redressed when
the audio data 200' checked out to the personal computer
100 are written back to the disc 90.

‘When the audio data 200' are written back to the
original disc 90 from the personal computer 100, the
allowable chéck-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 coﬁputer 100 can still be

checked out rightfully twice and thus will not be erased

from the PC 100. As a result, the audio data 200' are
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90, so that the outcome in Fig. 53C is reached in nore sinplified fashion
Expl ai ned below is one such sinplified procedure exchteg%in é onse to a-
single command fromthe user, such_as,fﬁheckﬁqut_QUQﬁg:d“Jﬂm” __

named XX fromthe disc 90." (1) The target ‘audio data are copied fromthe
disc 90 to the HDD of the personal conputer 100, and the audio- data
recorded on the disc 90 are erased by disabling. part. of the managenment
data about the audio data in question. For exanple, a link information
“item TINFn linked to the track descriptor corresponding to the audio data

is erased fromthe play qrder table, and a link informpation item Pl NFn
linked to ti@ﬁ%%kg’%ﬁgcﬁ?eptﬁﬁr%}aﬁe%mq?&'%o& e tg%did&%tgéj ifYe| et ed
fromthe programmed file order table Alternatively, the track descriptors
t hensel ves a8ty if 1344 dRih 2Wit-a in question nay be erased. This
step renders the audi o data unusable of the disc 90, after noving the data
fromthe disc 90 t@het pdlpwpbdrarhesipatier cooot B9} Whemanrgedubyoudata are
. copied to the personal conputer 100 in step (1) above, the track
descri pt or s oftdrtree spwandt ightt craagensdito iddficamatd cal sordgpingd tig tthe HDD of
the PC 100. (3) The personal conputer 100 records a
, ' track descriptors in the track information table (see Fig.
34B) . Because each track'is assigned its own track
descriptor, the allowable check-out count can be set for
each track (each piece of audio data). A track descriptor
eopied from the disc 90 to the personal computer 100 is
used as control information for managing the
. corresponding audio data moved into the PC 100.
Illustratively, when any audio data are moved from
the disc 90 to the personallcomputer 100, the track
descriptor corresponding to the moved audio data is
copled to the PC 100, 'Therpersonal computer 100 utilizes
the cepied track descriptor in managing the audio data
‘moved from the disc 90. When the moved audio data are
recorded td, say, the HDD of the personal computer 100, a
predetermined allowable check-out count 201 ("3" in this
example) is set to the copyright management information
in the track deseriptor.
'In addition to the allowable check-out count, the

copyright management information includes an equipment ID

for identifying the check-out'source device and a content
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predet erm ned al | owabl e check-out count (e.g., three tines) to the

copyri ght nmanagenent infornation in the track descriptorgS@oké &gonding to-;
the audi o data copied (i.e., noved) fromthe disc 90. 11 § 006--(4) .
Based on the track descriptors copied fromthe disc 90, the personal
computer 100 acquires a content |ID corresponding to the nmoved audio dat a.
“This content IDis recorded as indi.cative -of the audio data that may be- -
-checked in subsequently. (S) The personal conmputer 100 then decrenents by
one the all owabl e check-out count recorded in step (3) above to the

copyri ght nment formatio n th rack descri ;s corre ondlng to
the moved audl & Fat en”ﬁ#lf @9& Seqdrih | SR c etk oSNt 18
now reduced,to 11211 @ %ﬁé‘on the disc drive unit 1, not shomm
in which tH#tdRsc 38 |§eI§§& igr 28R Cde B SEVETEHE dDpERdERS to the
noved audi o data are enabl ed. ThIS is acconplished illustratively by
restoring orcomedhfitinarion dei6iqe rile veoriifad hrsedmn N and Pl NFn
erased in step (1) above.. Where the track descriptors thensel ves

cor r espondi refuiendnE. iRliio ddten eemer iahfs ewhnagengnd | infege ik

descriptors are reconstituted. Alternatively, the correspondlng track
descri pt or s gmyrdsponding to the audio data to be copied. If the

eguipment ID in the copyright management information does
not match the equipment ID of the copy destination device,
copying is not permitted.

In the check—out processes of Figs. 53A through 53C,
the audio data held on the disc 90 are move& to the
pexrsonal computer 100 and then written back to therdiéc
90. The pfocedure appearé complicated from.the user's
viewpoint and could b¢ perceived as a waste of time
‘because of the times involved in reading the audio data -
from the disc 90 and writing the same data back to the
disc 90. Furthermore, the user would find it aberrant for
the audio data to be erased, even temporarily, from the
disc 90.

Such awkwardness is avoided by skipping some of the
above steps upon a check-out of audio dafa.from the disc '
90, so that the outcome in.Fig. 53C is reached in more

i-simplified fashion. Explained below is one such
simplified procedure executed in response to a single

command from the user, such as "Check out audioc data
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transferred fromthe personal conputer 100 to the disc drive unit 1 for :
recording onto the disc 90. Carrying out steps (1) throug ,&6% &ﬁve e
conpletes the entire check-out procedure. The steps perni%™e a& g 114 .6-" . ;
May 2006 of desired audio data fromthe disc 90 to the personal conputer '
100 whil e sparing the user redundant chores and "ensuring copyright
protection for the audio data in questi.on. The audi o data copyi ng steps
(1) through (6) above are applied preferably to the audio data that were
recorded onto the disc 90 by the user operating the disc drive unit 1.

- Checked- out _audi ta are .checked in,as follows: the personal conputer
100 first Sg}ﬁ%ﬁ%ﬁﬁﬁ?“hgrﬁs T dd;‘at a fromanong the audi o data recorded

therein, as well s.for control information such as copyrigh agenent
nformation 0 the tidr DEHCATERG ARALR BEbe: PERolOPIAR X, dhetat o
and the control information found and ascertained, the target data are '
checked in &&&itly VPP 7F e Rekisaied SOMRE §Text L Qe ittt i ALy st em
with the current MD system The next-generation MD1 system can use the sane
di sc adopt edahp tr}@@ce:ﬁ%demn NIbes it 9 Gepeie ittt hedisRRi D RARt of the.

next - generation MD1 systemdiffers
of the management data about the audio data in qQuestion.

For example, a link information item TINFn linked to the
tfack descriptor corresponding to the audio data is
erased from the play order table, and a lihk information
item PINFn iinked to the\track descriptor‘corresponding
to the audio data is deleted from the‘programmed file
orderxr table.. Alternatively, the track descriptors
themselves corresponding to the audio data in question
may be erased. This step renders the audio data unusable
of the disc 90, after moving the data from the disc 90 to
the personal computer 100. -

{2) When the audio data are copied to the personal
computer 100 in step (1) above, the track descriptors
corresponding to the audio data are also copiedrto the
HDD of the PC 100. | |

(3) The personal computer 100 reco£ds a
predetermined allowable check-out couﬁt (e.g., three '
times) to the copyright management information in the
track descriptors corresponding to the audio data copied

(i.e., moved) from the disc 90.
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.significantly fromthe disc format of the current MD system This

necessitates making arrangenents that will keep the-userlg&onhgﬁétingm_
confused when using either of 115 6 May 2006 the two di sc® V8¥mts on the
sanme disc drive unit 1. Fig. 54 is a schematic view portraying conceptually
how t he next-generation MDL system and the current MD system may coexi st
in the disc drive unit 1. The disc .drive unit 1 conplies with both digi.tal
and analog formats for the audio signal to be input and output. Gven a:
digital audio signal, a next-generation MDL system 70 in Fig. 54 detects a -
wat ermark fromthe signal by a predeterm.ned nethod, gets an encryption :
unit 72 to encrypt'* hE38EGnRR G&engreg% PRFGFIEEPSR FHPIEA) LFORISAS ho

encrypted signal to a _recording/reproduction unit 73. |f an anal og- audi o

signal is sibpig &P thhe MerssraleMoMPUtGE & U 39THEGT & 1RtsTst dhown, to

covert the signal into a digital audio data signal, detects a watermark
from the audiFxEaRersiigisalto Fred paidiiqeta andhisef@stens éRciypt ed
signal to the recording/reproduction wunit 73. The recording/ reproduction
unit 73 subjrEsordsask aserdrdimadd vaudifo tdt auds ATRAG ddiiT a8t de encodi ng.
The conpréssion-coded audio data are converted to 1-7pp nodul ation format -
t oget her wi tdhedkedkayn isfloramtaranl y724 before getting recorded to the disc

90, not shown. :
‘ (5) The personal computer 100 then decrements by

one the allowable check-out count recorded in Stép (3)
above to the copyright management information in the ‘
track descriptors.c0rresponding to the moved audio data.
In this example, the allowable check-out count is now
‘reduced to "2" (=3 - 1}.

(6) On the disc drive unit 1, not shown, in which
the disc 90 is loaded, the track desqriptors
:cofresponding ﬁo the moved audio data are enablea. This
'is accomplished illustratively by restoring or
rgconstituting the link information items TINFnkand PINFn
erased in step (1) above. Where the track_descriptoré
themselves corresponding to the audio data were erased
earlier, these track descriptors are reconstituted. -
Alternatively,.the corresponding track descriptors may bg
transferred from the personal computer 100 to the disc
drive unit 1 for recording onto the disc 90.

Carrying out steps (1) through (6) above cohpletes

the entire check-out proceduré. The steps permit copying
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If the watermark detected fromthe input audio signal contains
illustratively copy guard informatiion, then the r‘ecor‘d__if-n_%@e _rzézﬂ?uct;i on.
unit 73 may be inhibited 116 6 May 2006 from carrying out ﬁg te
operation accordingly. For audio data reproduction, both the audio data =~
- and the correspondi ng key information 74 are read from the disc 90 by the
recordi ng/reproduction unit 73. The data are decrypted by a-decryption
unit 75 using the key information 74, whereby a digital -audio ‘signal is - -

acquired. The digital audio signal thus obtained is converted to an analog . .

audi o signal by.a D/ A conyerter. —npot shown,. for,output, Alternatively, the

~digital audi® s'%lnra? nay be Out pu r%%con‘?/ecﬁ%% t%ou?h? TRt etventi on

~of the DA converter. @) termark nay al.so be dete .teq(g framthe audio
oi gnal bei ng PR GRRIckEP FESHT HEPHH D9 902° 11T h et CIeRAR TRTET et o
j udged to include copy guard informatjon, the recordjng/reproduction unit
73 may be iSTH'bT & ‘f?%%%ﬁtr yﬁ’lﬁ@t?ﬁﬁl%dﬁ%f ddiea ?‘é%%%o@%ﬁ?d‘f‘ ‘
accordingly. In a current MD system 71 of Fig. 54,  a digital audio signal
is furni shedd4#$thYener ati on nanagenent i nformation by SCMs (Serial Copy
Managenent System) before being forwarded to a recording/reproduction unit
76. An anal og audi &hsi gnalio dRtsugebvéag issepsnvdit éromgh (6) above
are applied preferably to the audio data that were |
recorded onto the disc 90 by the user operating the disc
drive unit 1. ’
Checked-out audio data are checked in as follows:
the personal computer 100 first searches for the desired
data from among the audio data recorded therein, as well
" as for contfol information such as copyright management
information in the corresponding track descriptors. With

the audio data and the control information found and

ascertained, the target data are checked in accordingly.

10. Coexistence of the next-generation MD1 system with
the current MD systeﬁ |

The next-generation MDl system can use the éame
disc adopted by the current MD system, even thought the
disc format of the next-generation MD1 system differs
significantly from the disc format of the current MD
system. This necessitates making arrangements that will

keep the user from getting cdnfused when using either of
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digital audio data by an A/D converter, not shown, before being fed to the
recording/reproduction unit 76. The anal og audi o signal i$8£9t b rni shed. -
with generation 117 - ------- 6 May 2006 managenent in #£0P8n by ‘
SCMS. The recording/reproduction unit 76 subnmits the received audio data
to ATRAC conpression encodi ng. The conpression-coded audio data are
~converted to EFM fornmat before being witten to.the disc 90, not shown. _For..- .
audi o data reproduction, the desired audio data are'read as a digital '
audi o signal fromthe disc 90 by the recording/reproduction unit 76. The. - -
digital audio signal. is converted to an anal og audi o signal by the DA
converter, nots %bwélﬁ%rf?ﬁﬁﬁﬁﬁ.°9M§Q9rﬁﬁm%é¢&§0t¢%évﬁiﬁﬁ%%J1audio si gnal
may be output unconverted without the intervention of the DJA converter.
In the above-descrifB€d F4sdsd@ vehgiit it v aphinert nayd nee aarngamdrulilon VD1
‘system and the current MD system coexist, a switch 50.is provided to
switch expl ileev | he peaxieegendiea v M breysives wid tithe towrinisydbens. | n
particular, the switch 50 is used effectively when audio data are to be
recorded to systet sea®lzodEiipt 5 ithaniiext etrare wirelt of . a Ther tdaldce-type-
disc drive unit 1. The disc drive unit | is equipped wth a

drive unit 1 complies with both digital and analog

formats for the audio signal to be input and output.
Given a digital audio signal, a next-generation MD1
system 70 in Fig. 54 detects a watermark from the signal

by a predetermined method, gets an encryption unit 72 to

encrypt the signal using key information 74, and feeds

the encrypted signal to a recording/reproduction unit 73.

If an analog audio signal is supplied, the MDl.system 7Q
gets an A/D converter, not shown, to covert the signal
into a digital audio data signal, detects a watermark
from the audio data signal, encrypts the signal,.and
sends the éncrypted signal to the recording/reproduction
unit 73. The reqording/reproduction unit 73 subjects the
encrypted audioc data to ATRAC compression éncoding. The
compression-coded audio data are converted to 1-7pp
modulation format together with the key information 74
before getting recorded to the disc 90, ﬁbt shown.

If the watermark-detected ffom the input audio
signal contains illustratively copy guard informaﬁion{

then the recording/reproduction unit 73 may be inhibited
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hi nge, which is located in the rear and hidden in-Fig; 55. '"Sliding on a
slider 52 allows a lid 54 around the hinge to swi ng open aé/\ﬁ% fr&%na body
55. A disc guide appears in the opening through which to ¥2P% he disc
90. Wien 118 6 May 2006 the disc 90 is inserted along the guide and the
Iid 54 is swng shut, the disc 90 is |oaded into.-the disc drive wunit 1.
wth the disc 90 thus | oaded, the disc drive unit 1 automatically reads
information fromthe lead-in area and U-TCC area of the disc 90. A phone
jack 53 serves as an anal og audio signal output term nal. The user may
plug audi o reproduction neans such as headphones into the phone jack 53 to
enj oy the SHAW GFrRAUAD W R PpFOdR QPFTHHThEIABIIE LN t hough not
shown in Fig. 55, the disc drive unit 1 is also provided with various keys
for control - purpofes: akdye fatadespgeduchdodisbospethei anslisuciatas pl ay,
- record, stop, pause, fast forward, and rewi nd; keys for editing the audio
data and ot lerd itifeoraratdespdislichaprkeyt hienfeirmwatd@n aifd sey scdat fagout ti ng
- commands -and data into the disc drive unit 1. These keys are | ocated
“illustrativelhe aiddhethddy the rEembogsy - remddursd it 508 i s Thiket ached
illTustratively to the lid 54 of the disc drive unit 1. As shown in Fig.
55, the swi dtbGres dmasgtald by lar@ehftion unit 75 using the key
information 74, whereby'a digital audio signal is
acquired. The digital audio signal thus obtained is
converted to an analog audio signal by a D/A converter,
not shown, for output. Alternatively, the digital audio
signal may be output unconverted without the intervention
of the D/A converter. A watermark may also be detected
from the audio signal being reproduced from the disc 90.
If the detected watermark is judged to include copy
guard information, the recording/reproduction unit 73 may
be inhibited from carrying out audio data reproduction
accordingly.
In a current MD system 71 of Fig. 54, a digital
audioc 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

being fed to the recording/reproduction unit 76. The

analog audio signal is not furnished with generation
: L _ _
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- sirze and | ocated conspicuously to attract the user's ,attention. On the -
disc drive unit 1 in Fig 55, the switch 50 is shown smﬁtq%ﬁglﬁesgther to
"MD' for the operation node of the current MD systemor t y
" NEXT- GENERATI ON MD' 119 6 May 2006 for the operation node of the
next-generation MD1 system The lid- 54 is also equipped with a display unit
51. The display unit 51 displays various operation states of the disc.
drive unit | and track information-fromthe disc 90 loaded in the unit 1.
"The display unit 51 also gives onscreen indications in conjunction wi'th
'the operation _node set. b usq:of Hpeéiﬁ@éch Q. Described belowwith
referenceix?ﬁ?ﬁ??we hat't o ¥9%.3% "S” ho e disc drive unit 1 S
typically works en ,formatting the disc 90. The steps in Fi 56. appl y
uhen & So- CHF IR I TP it Bt G )SYRLE ed oree T Ee) SHHdhe
first step S200 of Fig. 56, a current MD system disc 90 is |loaded into the-
di sc drive g2 1o vﬁ"ﬁgﬂ%‘q HeE Mkl ST 9ot I%’éﬁf&v)‘,n%-t ep NS FPTRE 8583 e ¢ A% dnhi ch
information is read first fromthe lead-in area and then fromthe U TCC
area on the ai&ko gty mrg geryErted hdd onmafe haofeee htidtther the
.operation node of the disc drive unit 1 is set by the switch 50 for the
current MD s¥sittdigrortd dihe [ g9vex@0, geterstdvon MDL system |If in step S202 .

t he operation node
: . For audio data reproduction, the desired audio data

are read as a digital audio signal from the disc 20 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 withou;
the inﬁerveﬁtion of the D/A converter.

In the above—describéd disc drive unit 1 in which
the next-generation Mbl gystem and the current MD system
coexist, a switch 50 is provided to switch explicitly
between the.operation modés of the two MD systemé. In
particular, the switch 50 is used effectively when audio
data ére to be recorded to the 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 hiddén in Fié. 55.
-‘81liding on a slider 52 allows a lid 54 around the hinge
to swing open away from a body 55. A disc guide appears

in the opening through which'to insert the disc 90. When
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is judged set for the current MD system step S203 is reached. In step
S203, the | oaded disc 90 is judged wusable as a current: N%@%ség%di SscC with
no need for further formatting, which is characteristic K 0 6 May
2006 current MD system The display unit 51 then gives an onscreen

i ndi cation saying that the disc 90 is-a blank disc. If in step S202 the
operation node of the disc drive unit 1 is-judged set for the

next - generation MDlL. system then step S204 is reached. In step '8204 the"-" |

-display unit 51 indicates that the disc 90 is a blank - disc for a perlod

Step S05. 1 d1ERA o dfarﬁbffr%eeﬁtiéiﬁa}@%g% I ”’ﬁi’fﬁ“i&fé%@ 454 e

user whet her or not to c ed V\nthfﬁg%eyc of the 0. If the user
gi ves an i nsTWRE i W IRF Hacs q &R T ted, step
S206 i s reached. IIIustratlver, the instructionis entered into the di sc

drive unit M the Wasbr toefacrngCatburt dBrdekey thF CHEDHEEY VE5 B L he
unit = 1. In step S206, the disc drive unit | submits the disc 90 to a
formatting ﬁr@@@gmaﬁlqa#iymﬁea%%ﬁéﬁ&ﬂmeﬁlqmuﬁngmnuhﬁ|Lﬁqdm;nmﬁwm%

descri bed earlier with reference
and U-TOC area of the disc 90.

A phone jack 53 serves as an analog audio eigﬁal
output terminal. The user may plug audio reproduction
means such as headphones inte the phone jack 53 to enjoy
the sound of audio data reproduced from the disc 90.

Although not shown in Fig. 55, the disc drive unit
1.is also previded with various keys for control
purposesf keys for designating disc opefations such as
-play, record, stop, pause, fast forwérd, and rewind; keys
for editing the audio data and other information held on
tﬁe disc 90; and keys for inputting commands and data
-ipto the disc drive unit 1. These keys are located
dllustratively on the body 55. |

The above-mentioned switch 50 is attached

' illustratively to the lid 54 of the disc drive unit 1. As
-shown in Fig. 55, the switch 50 is ﬁade fairly large in
size and located conspicuously to attract the user's

.attention. On the disc drive unit 1 in Fig 55; the switch
50 is shown ewitchable either to "MD"‘for the operation

mode of the current MD systeﬁ or to "NEXT-GENERATION MD"
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to the flowchart of Fig. 18. Wiile the disc 90 is being formatted, the

display unit 51 should preferably indicate the formattin ro isin
Sy 200,

progress. with the formatting process conpleted in step S207 is

121 6 May 2006 reached. In step S207, the display unit 51 is nade to give -
a message saying that the |oaded disc 90 is a blank -next-generation M1
disc. If in step S205 the user gives an instruction that the disc.-90 is .
- not to be fornmatted, step S205 is followed by step S208. In step S208, the
display unit 51 gives an indication pronpting the user to set the switch
.50 for the Zggrq%;on nmode, of the current MD systemin the disc drive unit
1. In step the great e e ,
time, to see whether the _setting_of the switch 50 stays unchanged despite
the indication onTe 1di%s Sitay sumilScs eIUPPERe Widty ion @160 1oRe i 5dh 50 is
j udged unchanged in step S209, a_ tinme-out is recognized and control is
returned to Bieplisapmny Mgt 571 |Gl st rvay isvrh predt kpepitaw s iell out
by the disc drive unit 1 in formatting a virgin disc 90 |oaded therein. In
step S300 oftl@ (liky drivd apkiy uhurel))tratiks clrofbymeat enlelbirdmtithe hiislf sc
drive unit 1. In step S301, information is read first fromthe lead-in
area and tHEn foagiegd hisn BHEOGuartea of Theeddispd a90untin Stlepl8d0Zives
. onscreen indications in conjunction with the operation
mode set by use of the switch 50.
Described below with reference to the flowchart of
Fig. 56 is how the disc drive unit 1 typically works when
'formatting the disc 90. The steps in Fig. 56 apply when a
so-called virgin disc (unused disc) is to be formatted.
In the first step S200 of Fig. 56, a current MD system
disc 90 is loaded into the disc drive unit 1. With the
disc 90 loaded, step S201 is reached in which information
is read first from the lead-in area and then from the U-
TOC area on the disc 90.
In stép 8202, a check is made to see whether the
operation mode of the disc drive unit 1 is set by the
switch 50 for the current MD system or for the next-
genération MD1 system. If in step S202 the operation mode
is judged set for the current MD sYstem, step S203 is
reached. In step 8203, the loaded disc 90 is judged

usable as a current MD system disc with no need for

further formatting, which is characteristic of the
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based on the U-TOC information thus acquired, the display .unit 51 is nade
-to give an indication that the |oaded disc 90 is a blankdggsc b@ step
S303, the record key (not shown) on the 122 6 May 2006 Y dPPRe unit 1.
is operated to instruct that data are to be recorded.to the disc 90 in the
disc drive unit 1.. The recording instruction may be given to the disc
drive unit 1 not only by operation of the record key of the wunit 1 but _
al so from say, the personal conmputer 100 connected to the disc drive unit
1. Wth the recording instruction given to the disc drive unit 1 in step

- S303, step S304 iﬁzr cheq5 In ﬁﬁgp . S3 4y_a chegﬁti nade‘;o see whet her
- the operati oi'rode D s TGA F Sty oLt Tt FeVEW ¢h 50 for
the next-generation AC?_%ysxen1or for the current MD system_ _I1f in step
S304 the opétratFidit BiatkRn fadng itetudite 4i5s JUdgR P RYaor the
current MD system then step S306 is reached. In stop S306, ‘a recording
process of tHECcurrent MD systemis started on the disc 90. If in step
S304 the operation node of the disc drive unit 1 is judged set for the
next - generati on MDIf dpssERPLY20RetiRi CPRIBY 10N adS30% ither ddsifed. In step
S305, the disc 90 is formatted by the next-generation MD1 systemin the
manner descrdwiew eavit & W tindgsfersstcdaw the next-generation MDL
system, then step 5204 is reached. In step 5204, the
display unit 51 indicates that the disc 90 is a blank
disc for a period of, say, several seconds before step
S205 is reached automatically.
In step 8205, the display unit 51 is made to
display a message asking the user whether or not to
proceed with formatting of the disec 90. If the user gives
an instruction specifying that the disc 90 is to be
formatted, step S206 is reached. Illustratively, the
instruction is entered into the disc drive unit 1 by the
user operating a suitable key on the body 55 of the unit
1..
In step S206, the disc drive unit 1 submits the
disc 90 to a formatting process of the next-generation
MD1 system in the manner described earlier with reference
to the flowchart of Fig. 18. While the disc 20 is being
- formatted, the display unit 51 should preferably indicate

the formatting process is in progress. With the

formatting process completed in step S206, step S207 is
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Fig. 18. Step S305 is followed by step S306 in which a ,recording process
of the next-generation MDL systemis started on the for ed gh c 90.
Descri bed below with reference to the flowhart of 123 6 y3 Fig. 58

is howthe disc drive unit 1 typically works when recording audio data to ;
the disc 90. The processing varies depending on whether the operation node .
of the disc drive unit 1 matches the type of the disc 90,.i.e.,- whether . .
the disc 90 has been formatted by the next- generation MD1 system In the

first step S210 of Fig. 58, the disc 90 is loaded into the disc drive unit

1. Wth the disg. 9 l.oa S211 i.s _reached.in i,ch information is,
.read first #%%é%?%é F%a%%%F %%gg’aﬁﬁetﬁéﬁpﬁﬁghﬁgﬁgBwq gﬁgg E% the di'sc

90. Based on_the U-TOC information.thus. retrieyed, .a -check is de in step
212 10 det GG VIS AL T Gl T an e O i ST |
next-generation MD1 systemor the format of the current MD system The
check is mdfecG199R& ]i%lb&]o 13e basis of whether PAT data have been
retrieved fromthe U TOC area. Alternatively t he check may be carried out

based on whet her alér&mt F56R S20Er EhpoRaerodivRfoRRaiFER TS TEGIN GRS t he

U TOC area. In step S213, the display unit 51 is nmade to
the disc 90 is not to be formatted, step 5205 is followed

by step 5208. 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 8209,'a check is made, upon elapse
of a predetermined period of time, to see whether the
setting of the switch 50 stays unchanged despite the
indication.on the display unit 51. If the setting of the

switch 50 is judged unchanged in step $209, a time-out is

recognized and control is returned to step S5205.

Fig. 57 is another flowchart of steps carried. out
pyrthe disc drive unit 1 in formatting a‘virgin disc 96
loaded therein. In step §300 of Fig. 57, a blank (unused)u
disc 90 is loaded into the disc drive unit 1. In step
5301, information is read first from the lead-in area and
then from the U-TOC area of the disc 90. In step S302,
based on the ﬁ—TOC informaticon thus acquired,rfhe displayr
unit 51 is made to give an indiéatidn that the loaded
disc 90 is a blank disc.

In step 5303, the record key {(not shown) on_the
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indicate the disc type determned in step S212. In step S214, the status
of the | oaded disc 90 is displayed on the display unit SJQ,Q'n %ﬁ%rdance
with the information read fromthe U TOC area. Illustrati ﬂ},

- 124 6 May 2006 indicates whether the | oaded disc.90 is a blank disc if
the disc 90 is not a blank disc, the disc nane and-track..name information

edisplay.'%’

are displayed. In.step S215, the rotation .of the-di-sc 90 is stopped.. ln. .. :

step S216, a check is made to see if the disc type determned in step S212
mat ches the operation mbde of the disc drive unit 1 set by the switch 50. -

In case of matgch, step . S217 is reached. Miure specificall step S217 is
Fcached i1 SHEDRE IR Fhdnd: i GEEAEhie CREGUE (e Aa T4 the
operation node of the curyent system and the | gaded, disc 90 turns out :
to be a curréhtPMFSEEHR i d e Bhdhdfe SR e HE-Svwitch 50 is
"judged set for the operation node of the next-generation NDL system and '
the ' | oaded Tdi% FHPLE D At OIS 9y 5 MEVESF th&hsedisyeherd® i on MDL
systemon the other hand. In step S217, data may be recorded to or
reproduced Y¥Hdmlt BetdigdO®Y |aperstdiosy gfoddienlreacyrediay iaff dmtion in

the U-TOC area on the disc 90. At this point, depending on the disc type
. unit 1 but alsc from, say, the personal computer 100

connected to the disc drive unit 1.
With the recording instruction given to the disc
drive unit 1 in step 8303, step 8304 is reached. In step
5304, a check is made to see whether the operatioﬁ mode
of the disc drive unit 1 is set by the switgh 50 for\the
next-generation MDl system or for the current MD system.
If in step S304 the operation mode of the disc drive unit
1 is judged set for the current MD system, then step S306
is reached. 1In stép 8306, a recording pfocess of the
Acurrent MD system 1is started on the disc 90f
If in step S304 the operation mode of the disé
Rdrive unit 1 is. judged set for the next-generation MD1 -
system by the switch 50, step 8305 is reached. 1In step
8305, the disc éo is formatted by the next-generation MD1
system in the manner degcribed earlier with reference-to
Fig. i8. Step S305 is followed by step S306 in which a
. recording process of the next;generation MD1l system is
started on the formatted disc 90.

Described below with reference to the flowchart of
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determned in step S212, the systemcontroller 9 causes the nedia drive
unit 2 to select using the selector 26 an appropriate siq9®% 2@@@

conplying with the nodulation systemfor the disc type in { . ~This
makes it 125 6 May 2006 possible to switch the denodul ation formats _ .
-automatically between the next-generation MDL system and the current MD . ..
system for audio data reproduction. The file systens-are also swtched.in...
“like ‘-manner between the next-generation M1 systemand the current ND '
system under control of the systemcontroller 9 based on the disc type i-n .- |
effect. It m.ght happen in.step, .S216 t.hat the disc t.y d rmned in step
S212 does n tl%ﬁfatgg;h ﬁgog"pé:?qaeti orr cm)dd'ﬂel'v eofuql%eqd?ts}@o lcflr)af‘lvl Sélo%ksl.wglen by the
switch 50. In that, case,, st S216 i.s fol |l owed by, step S219.. More :
spec 1 cal | FEoe g 19316 (e HheokB st Swo b BEoSRREE% he swi t ch.
50 is judged set for the K operation node of the current MD system and the

| oaded di s¥3G0ESUAFPEHGH NS0 Farkathed fhfatRsrAtHEOh@ade Gindtfi on MDL
system on the one hand; and where the switch 50 is judged set for the

oper ati on nsdEofAnie umdkt 1gaRdcitEsorieDL v@ps edmtdifd GIRE 1%Paded dirssc 90 i s
found to have the format of the current MD systemon the other hand. In
“step S219, ahsitdek itdemgddect §0sdaswigeroforaeitdied by the next-

~generation MDl system.
In the first step 8210 of Fig. 58, the disc 90 is

loaded inteo the disc drive unit 1. -With the disc 90

ioaded, step S211 is reached in which information is read
first from the lead-in area and then from the UﬁTOC area
of the disc 9%0.

Based on the U-TOC informaﬁion thus retrieved, a

check is made in step 5212 to determine whether the

loaded disc 90 has the format of the next-generation MD1
system or the format of the current MD system. The check
ig made illustratively.on the basis of whether FAT data
have been retrieved from the U-TOC araa.r Alternatively,
the check may be carried out based on whether alert track
stért location information is found in the U—TOC'area.

In step 5213, the display unit 51 is made to
indicate the disc type determined in step $212. In step
8214, the status of the loaded disc S0 is displayed on
the diéplay unit 51 in accordance with the information |

read from the U-TOC area. Iliustratively, the display
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~selector 2.6 an appropriate signal path conplying wt

is carried out by the user on the disc 90. If in step S219 the user is

judged to have performed an operation to reproduce ("PB"%SQH bﬁogata from
. the disc 90, then step S220 is reached. In step S220, the audi"0 data are
126 6 May 2006 reproduced fromthe disc 90 .as instructed by the user. That
is, even if the disc type does not match the operation node of the disc: ‘
drive unit 1.set by the switch 50, the audio data recorded on-the.disc 90 . ..
can be J reproduced regardl ess of the setting of the switch 50. Mre
specifically, depending on the disc type determned in step S212, the '

system contrgld €1, £3URES et %ém.nl%a?d ¥ & to %fé tafisk ng flghe

t'he nodul ation -
system for the di.sc. type J f eGt-. i s Ik i't.. possible i t.,ch the
denodul at i on"}l-feogir%a%cs Eyaottjtloérra Oﬁ%aaf %larb-@etqsf\leée% tHE ndeJX é)gneér@l? a?l%‘%né%%ftl]gsys;t em
and the current ND_ system for_augi o data, reproductiqn.. The. file systens
are also svﬁat“b%eldlﬁcﬁy"fartleeoﬁaefﬁ?erdilbg&]\ﬁe%dth & Pg%%&lsat %@r‘? MD1 system
and the current ND syﬁiggiquer control of the systemcontroller 9 based
on the di sc I & e q4¥5G P& iish EPRPS%e user is judged to have
perfornmed. an operation to record ("REC') audio data to the disc 90 or to
erase or ot herw selBdftep: BBl9) 2 FBE6KdEd Hadeot@afscodft F&edicd®00, then

step S218 is . ) _
type determined in step S212 matches the operation mode

of the disc drive unit 1 set by the switch 50. In case of
a match, step 8217 is reached.

More specifically, step S217 is reached in one of
two cases: where the switch 50 is-judged set for the
operation mode of the current MD system and the loaded
disc 90 turns out to be a current MD system disc on the
one hand; and where the switch 50 is judged set for the
operation mode of the next-generation MD1 system and the
loaded disc 90 is found to have the format of the next-
genération MD1 system on the other hand.

In step 5217, data may be recorded to or reproduced
from the-disc s0. It ié also possible to edit informétion
in the U-TOC area on the disc 90.

At this point, depending on the disc type
determined in step S212, the system controller 9 causes
-the media drive unit 2 to seleét using the selector 26 an
appropriate signa} path complying with the modulation

system for the disc type in effect. This makes it_
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~reached. In step S218, a warni ng nessage appears on the -di spl ay unit 51
saying that the type of the disc 90 does not match the op 6/! '8{)] node of
the disc drive unit 1. Also displayed is a nessage sayi ng§ 4E%%cor di ng
is not 127 6 May 2006 available if. t he user has designated recording, or
~that editing is inpossible if the user has speci fi ed editing. If in step:
S219 the user attenpts to update the U- TOC area in. an edltlng operation .
during audio data reproduction, the display unit 51 displays two nessages:
- that the type of the disc 90 does not match the operation node of the di sc
drive unit 1, and that editin n vai | able_at this stage., That

where the diReSTYREE doR S‘ﬁb’fdg f?‘%ﬂlcfcﬁuatﬁfén RS o ‘Eﬁcﬂ]]eydl sc
drive unit 1 set by the svmtch 50, no operation, WhICh woul d nodi f

i nf or mat i on DY ehe MeFe- IR TPLOR e ELL L I T 2

changed in its format will now be described. on the d| sc 90, it is

possi bl e to THHRye feheaydioredatst metﬂg@heréﬁl% Séﬁﬁé:teél‘-ﬁ i3 t he
format of the current MD systemand vice versa.' Fig. 59 is a flowchart. of
steps. for sviishiswitfehgd imel disondmremtbaifwadie Hextnephegendort MI1L syst em
to the disc format of the current MD systemon the disc 90. It is assuned
here that th@kwisted®id et curmtvanie fyatem under control of the

system controller 9 based on the disc type in effect.

It might happen in step 8216 thaﬁ'the disc type
détermined in step 5212 does not match the operation mode
of the disc drive unit 1 set by the switch 50. In that
case, step S216 is'follgwed by step S5219.

More specifically, step 8219 is reached in one of -

two cases: where the switch 50 is judged set for the

operation mode of the current MD system and the loaded
disc 90 turns out to have the format of the next-
generation MD1l system on the one hand; and where the
switch 50 is.judged set for the operation mode of the
next-generation MDl'system and the loaded disc 90 is
found to have the format of the current MD system on the
other hand.

In step 5219, a check is made to see what operation
is carried out by the user on the disc 90. If in step
5219 the user is judged to have performed an operation to
reproduce ("PB") audio data from the disc 90, theﬁ step

8220 is reached. In gtep 8226, the audio data are
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t he operation node of the next-generation MDL system In the first step

S230 of Fig. 59, the disc 90 is |oaded into the disc drivemayiZood. Wth
the disc. 90 |oaded, step S231 is reached. in which information is read 128
6 May 2006 first fromthe lead-in area and then fromthe U-TOC area of
the disc 90. In step S232, it is recognized that the |oaded disc 90 has
been formatted by the next-generation MD1 system In step S233,  the = °
rotation of the disc 90 is stopped. In step S234, all data recorded and
managed by the FAT systemare erased fromthe disc 90. For exanple, the
user . per f or rerodpezrdt fomm ttthediisdad® < BRistjuetesdrisiedcheingssr t he FAT
managenent schene on the disc 90, and selects from anong editing

al ternatives an op@haiti dm,t @veer d¥e takl ddata t{/pal ddERBASEL) mhitohs tpkef er red
in step S234 that an indication be given on the display unit 51 asking

the user to qafddiBligods JEreHIENd i @otval | deerndsa i lsWiata, from
the disc 90. After all data recorded under the FAT managenent schene are

erased fromgdie (e el ALl RG-dRdd®n USRI 'S PYRIEAD LSt ep S23S i's
reached. In step S235, a nessage saying that the | oaded di sc has now

become a__blanke R ARREALS UL UE APl Ml e §Rei32AP 5. Fol | oved
by step S236 in which the
More specifically, depending on the disc type
.determined in step S212, the system controller 9 causes
the media drive unit 2 to éelect using the selector 26 an
appropriate signal path complying with the modulation
system for the disc type in effectw This makesg it
possible to switch the demodulation formats automatically
between the next-generation MD1 system and the current MD
system for audio data reproduction. The file systems are
also switched in like manner between the next—generation
MD1 system and the current MD system under control of the
system controller 9 baséd on the disc type in effect.
If in step 5219 the user is judged to have

'performed an operation to record ("REC") audio data to.
the disc 90 or to erase or otherwise edit ("EDIT")
recorded audio data on the disc 90, then step 5218 is
reached. In step S218, a warning message appears on the

. display unit 51 saying that the type of the disc 90 does
not-match the operation mode of the disc drive unit 1.

Also displayed is a message saying that recording is not
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user operates the switch 50 to set the operation node of the disc drive
unit 1 for the current MD system In step S237, informatio ad from
the U-TOC area of the |oaded disc 90. In step S238, the (ﬁ'@ g%&?e

recogni zed 129 6 May 2006 as a disc formatted by the next- generation VD1
system In step S239, a message saying that the l.oaded disc is.a blank
next - generation MD1 systemdisc on the display wunit 51. An i ndi cati on-al SO
appears on the display unit 51 asking the user whether or not to cancel
the format of the next-generation M1 system Cancel i ng the format of - the

next - gener ati on SY. means tc fro t he sc_format, of the' _
next - gener atd% ﬁ%%lesfs{ é:ﬂet o'Ste frelcf‘fér Freftt NO'Hyst em on
t he | oaded di sc 90. in step _S239 the user i.s judged to have an :

operation t GEAHCE] %%é“&icssélf%d{ theepssmdas Srfeeétﬂhse’t? G-t $240,

the format of the next-generation NDL systemon the | oaded disc 90 is
cancel ed. |1 ustraffvénysteph82dPsehponfar RrEteapEs 6@ vPdatagthreURAT
information fromthe T-TOC area as well as the alert track.
Al t ernati velTRC tareanext age melddtingn overadyistre duimmtaudde detacancel ed by
erasing not the FAT information but the alert track alone. If in step S239
the user i s Hepdgethdto drgyéheperifsplad vani to(rar atiispl anet two ceasigddre di sc
format, that the type of the disc 90 does not match the operation
mode of the disc drive unit 1, and that editing is not
available at this stage.

| That is, where the disc type does not comply with~
the operation mede 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
be described. On the disc 90, it is possible to change
the format of the next-generation MD1l system into the
ﬁormat 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 MD1l system to the
disc format of the current MD system on the’disc 90. 1t
is assumed here that the switch 50 is set in advance fer
the operation mode of the next—geﬁeration MD1 system.

In the first step S230 of Fig. 59, the disc 90 is

loaded into the disc drive unit 1. With the disc 20

loaded, step 8231 is reached in which information is read
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step S241 is reached. In step S241, an indication appears on the display

unit 51 pronpting the user to operate the switch 50 to seéyéwgmﬁésc drive
~unit 1 for the operation node of the next-generation ML 130 6 May
2006 In step S242, a check is made to see whether the user carries out the
operation to set the disc drive unit 1 for the operation node. of the
next-generati on MD1 systemw thin a predetermi ned period of time. If :the.
rel evant operation is judged perforned within the predetermned tine
period, then step S243 is reached in which the processing is term nated

and the | oa nﬁ%’t S lren %rneda sabl e 3;1} éank f émtted by the
h 1o

next- genera |on SYS in’s sé??lng 0 SMAtCh 50

is not conpl hln e predeter d ti erlod atine-o

recogni zed" aﬁ%%ggﬁ 9tcpre? gﬁp gégéfe&tsﬁ§9 CEQOPLRET HFPEm e dISC
format of t zy mto fhe disc forgg} of the nextlgeneratlon
VDL system FH G, C’t’??@%dt&?y § DFFTHENFGRI R to
set the disc drlve un|t 1 for the operation of the current ND system
An oper at i ofHls &S ed I15uETEB é?ége Fherrffeﬁetapec0§ot§|e| dd§@ §0%desa
recorded in the format of the current MD system Then the disc 90 is
formatted afdWHPPG he next-generation MDL systemin the

In step 8234, all data recorded and managed by the
FAT éystem are erased from the disc 90. For example, the
uger performs an operation to edit data ("EDIT") recorded
under the FAT management gcheme on the disc 90, and
selects from among editing.alternatives an operation to
erase all data ("ALL ERASE"). It is preferred in step
$234 that an indication be given on the dieplay unit 51
asking the user to confirm his or her intention to
actually erase all data from the disc 90.
After all data recorded under the FAT management
fgcheme are erased from the disc 90 acceording to the
- user's operation, step S235 is reached. In step 5235, a
message saying that the loaded disc has now“beceme a
blank disc appears on the display unit 51.
Step S235 is followed by step 5236 in which the
user operetes the switch 50 to seﬁ the operation mode of
~-the disc drive unit 1 for the current MD system. In step
5237, information.is read from the U—TdC area of the

loaded disc 90. In step 8238; the disc 90 is recognized
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manner discussed earlier with reference to Fig. 18. with the above features.
in-place, the.inventive nethod and apparatus are capabl e gg%pgﬂﬂging audi o
data ‘efficiently under control of the FAT systemusing a y 2006
storage nedi um whose specifications are equivalent to those of the current -
MD system Wile a preferred enbodi nent of the invention has been '
~described using specific terns, such descriptionis for illustrative
purposes only, and it is to be understood that changes and vari ati ons may
be nmade without departing fromthe spirit or scope of the follow ng

claims. The s es e sd OFMRM t SO RI tise SMDHECT B L ©f o BB ey st &nl hat
di scl osed i n Japanese Patent Application P2002- 099277, filed in the

Japanese Patent of fI'nC%t%%P@)ZB@n LRlddsabe %%g&n %ﬁ%&e%%eP%%fﬁeM Ccatl on
P2002-190812, filed in the JPO on June 28 00 Japanese Pat ent

.ézfzhfai\gz{‘.ii%?a.%%%%%é&%—ﬁ%é%%- fﬁfﬁ% “%% J%%@féf
2oba < Sapancinie AP B8 LB ERNSR" 8158 drbsaey PR é?f BAABHE Sune
28, 2002; Jag;nege PaH:ntﬁggghtﬁﬁblon P2002 0992@%&ggfxthéfkg£§g€F§%°”

April 1, 20

the next-generation MD1l system. Canceling the format of
the next-generation MD1 system means switching from the
'disdlformat of the next-generation MD1 system to the disc
format of the current MD system on the leaded disc 90.

If in step 85239 the user is judged to have an
operation to cancel the disc format, step 3240 is réached.
.In step S240, the format of the nextwgeneratibn MD1

system on the loaded disc 90 is canceled. Illustratively,
the disc format is canceled erasing the FAT information
from the T-TOC area as well as the.alert track.
Alternatively, the next-generation MD1 sYstem format may
be canceled by erasing not the FAT information but the
‘alert track alone.

If in step S239 the user is judged to have
performed an operation not to cancel the disc format,
step 5241 is reached. In step 5241, an indication appears
on the display unit 51 prompting the user to operate the

switch 50 to set the disc drive unit 1 for the operation

mode of the next-generation MD1 system.
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P2002- 190805 filed June 28, 2002; Japanese Patent Application P2002-099276
filed in the JPO on April 1, 2002; Japanese Patent Appli%ggio

P2002- 190808 filed in the JPO on June 28, 2002; Japanese PRAROS
Application 132 6 May 2006 P2002-099296 filed in the JPO on April- 1, 2002;
Japanese Patent Application P2002-190809 filed in the JPO on June 28,

2002; Japanese Patent Application P2002-099272 filed in the JPO on April . |

1, 2002; Patent Application P2002-. 190802 filed in the LTPO on June 28,
2002; Japanese Patent Application P2002-099271 filed in the JPO on Apri
1, 2002; Japanese_Pat ent Agglication P2002- 190803 filedhiP thE JPO on -
June 28, 2002; JaphheSkeePabéht  AppFieski bf ™p3805°08827HRPHPEE HiSthe JPO.
~on April 1, 2002; Japanese Patent Application P2002-190578 filed i.n the
JPO on June uszg, caowies] apdnéde PRESRT1RBpLCc S6tok 260208637 E fdd in
~the JPO on April 1, 2002; Japanese Patent Application P2002-190810 filed
in the LTPOlofotunde2®peredion) apseesd thet asKtagshieaatiion pB302- 099279
filed in the JPOon April 1, 2002; and Japanese Patent Application.
P2002- 19080 kystkin edthint ke piROeteriined?2®eriog oft ément | L& EbAtent s of
each of the above-identified docunents being incorporated herein by
reference. 133 efabfey op@@ation is judged performed within the
- predetermined time period, then step 5243 is reached in
which the processing is terminated and the loaded disc 20 -
is rendered usable as a blank disc formatted by the next-
generation MD1 system. If in step S242 the setting of the
switch 50 is not completed within the predetermined time
period, a time-out is recognized and control is returned
to step 5239.
Switching from the disc format of the current MD .
system to the disc format of the-next-generation MD1
system is performed as follows: the switch 50 is first
operated to set the disc drive unit 1 for the operation
. mode of the current MD gystem. An operation is carried
out to erase from the disc 90 all audio data recorded in
the format of the current MD system. Then the disc 90 is
formatted anew by the next-generation MD1 system in the
manner discussed earlier with reference to Fig. 18.
With the above features in pléce, the inventive

| method and apparatus are capable of managing audio data

efficiently under control of the FAT system using a
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"CLAIMS: 1. A reproduci ng net hod conprising the steps of: obtaining a track
information entry corresponding to a predetermned track éwn2aopl ay order
table having a plurality of track information entries, said track =~ '
information entry pointing to a track descriptor in a track information .
table; obtaining the track descriptor fromtrack information table, said
track descriptor including a decryption key for the predeterm ned track
and a pointer information entry that points "to a part descriptor from
‘anong a plurality of part descriptors in a part infornmation table; reading
t he part ~dessrdiptasy ;madtiach whasgaadeaff iacdd il ancnns dBagidolga ttgpointer .
information in said part descriptor that points to the part of the file;
and decryptitigpsaicgE pard: afrsaid MD |#ysddnh said  decryption key. 2. A
reproducing nmethod according to claim1, wherein: said part pointer .
information in sai gnpaet a @Q&Gélrﬂb@r chBEhEREstAcS! B AGGLATS cANBAEN end
address 134 ---------------- - 6 May 2006

been described using specific terms, such description isr

for illustrative purposes only, and it is to be

understood that changes and variations may be made.

without departing from the spirit or scope of the

following claims.

The present document contains subject matter related

to that disclosed in Japanese Patent Application P2002-

099277, filed in the Japanese Patent Office (JPO) on

April 1, 2002; Japanesé Patent Application P2002-190812,

filed in the JPO on June 28, 2002; Japanese Patent

Application P2002-099294 filed in the JPO on April 1,

2002 ; Japanese Patent Application P2002-150811 filed in

the JPO on June 28, 2002; Japanege Patent Application

P2002-099274 filed in the JPO on April 1, 2002; Japanese

Patent Application P2002-190804 filed in the JPO on June

28, 2002; Japanese Patent Application P2002-099278 filed

in the JPO on April 1, 2002; Japanese Patent Application

P2002-190805 filed June 28, 2002; Japanese Patent

-‘Application P2002-099276 filed in the JPO on April 1,

2002; Japanese Patent Application P2002-190808 filed in

the JPO on June 28, 2002; Japanese Patent Application
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for said part of said file; and said nethod further conprising the step
of, reading said part of said file based on said start aqg&esaoﬁgd sai d
end address. 3. A reproducing nethod according to claiml1l© a&,_ urt her
conprising the steps of: reading a part descriptor corresponding to 1link

i nformation, when said part descriptor has link information pointing to a
consecutive part descriptor; and reading a part of said file based on part
~pointer information in said consecutive part descriptor, when said part
~descriptor has link information pointing to a consecutive part descriptor.

4. A reprodysigyd TRINL acCddling i D L i PrECel Y, Jfldesd Urther

conprising the step of: accessing said track descriptor based on a file

al | ocati on t?a@e%é\%’ﬁ%@%@ca@ﬁo@g%‘b’,@?&‘i?&@%é@iﬁ%‘ﬁ aGeQnll Nbd QM ANe. of

precedi ng clains, rein: said part pointer information is

an of fset value from a begi nni of ,sai d.f.i]e,. sai k .-being in

predet er m n?c?’da'ztoéﬁum & .SeArb%é:ﬁrn(%dg\@%r%dcr?glhog}d %cog)foz]; ﬁggzvﬁoﬁlnlye%ne of
in the JPO on April 1, 2002; Patent Application P2002-

190802 filed in the JPO on June 28, 2002; Japanese Patent
Application P2002-099271 filed in the JPO on April 1,
2002; Japanese Patent‘Applicatibn P2002-190803 filed in .
thé JPO on June 28, 2002; Japanese Patent Application

P2002-099270 filed in the JPO on April 1, 2002; Japanese

Patent Application P2002-190578 filed in the JPO on June -
28, 2002; Japanese Patent Application P2002-09%273 filed-
in the JPO on April 1, 2002; Japanese Patent Application
P2002-190810 filed in the JPO on June 28, 2602; Japanesge
Patent Application P2002-099279 filed in the JPO on April
"1, 2002; and Japanése Patent Application P2002-150801,
filed in the JPO on June 28, 2002, the entire contents of
each of the above-identified_documents being incorporated

herein by reference.
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precedi ng clains, wherein: said part pointer information is one of a
cluster . nunber in a file allocation table systemand a phy@kg@bosaddress
of a storage nmedium 7. A reproducing nethod according to any one o
precedi ng clains, wherein: said pointer information is at |east one of a
part descriptor nunber, a cluster nunber in a file allocation table
system and a physical ‘address of a storage nedium 8. A reproducing nethod
according to any one of preceding clains, wherein: said file is an audio
file, and said nethod further conprising the steps of reading an indicator

of a coding($¢%?q3£i n .said track descriptor, and decrypting said part of
sai d audi o-fi 'sed on said coding systemand said decryption key. 136 6

May 2006 9. A reproducing nethod according to any one of preceding clains,
further conprisinglthé‘é?%QFQﬁqc%ﬂﬂtWﬁH&“@gdﬁﬂmﬁﬁh%g@%ehbeiﬁt@pﬁa@fon for ;
managing a group of a plurality of tracks. 10. A reproducing apparatus
conprising: firstobbraningganeanckf brfobratabngentagkcoirrtepoatiiog
nmp g: i
corresponding to a predeterm ned track froma
: to a predetermined track from a play order table having a
plurality of track information entries, said track
information entry pointing to a track descriptor in a
“track information table;
obtaining the track descriptor from track
information table, said track descriptor ihcluding a
decryption key for the predetermined track and a pointer
information entry that points to a part descriptor from
among a plurality of part descriptors in a part
information table;
reading the part descriptor;
reading a part of a file according to part pointer
information in said part descriptor that points. to the
part of the file; and

decrypting said part of said file with said

decryption key.

2. A reproducing method according to claim 1,
wherein:
_said part pointer information in said part

descriptor includes a start address and an end address
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play order table having a plurality of track information entries, said
track information pointing to a track descriptor in atr & i é énation
tabl e; second obtaining neans for obtaining the track desc ?52 Q sai d
track descriptor including a decryption Kkey corresponding to the
predetermned track and a pointer information entry that points to a part
descriptor fromanong a plurality of part descriptors in a part
information table; first reading neans for reading the part descriptor;
'second readi ng neans for reading a part of a file according to part

pointer inf Oﬁfgﬁt L9R4l Bap e' gfp%&d @@i@r' ahar 5238l theRBod EQ]!r'ttlﬁfr i nfor mation
pointing to t part - of e; and 137 - -- -- -------- 6 May 2006

decrypting e p th said decryptlon key said part of said
file. 11. Angg@ ?éagngpﬁ %kggn§$|5|ng the steps of: searchlng for at

e o P A Dol 555 S SR R IP LB 80 S gtera0e

'7ned|un1|nclud|ng stored "accor e system

generating a track des r Vi a track attribute and an encryption
key to encryﬁédﬁeﬂﬁtﬁn 0° gég‘eng addres .

3. A reproducing method according to claim 1 or 2,
further comprising the steps of:

" reading a part descriptor corfesponding to
link information, when said part descripter has link
information pointing to a consecutive part descriptor;
and

readiﬁg a part of said file based on part pointer
informatién in said consecutive part descriptor, When
séid part descriptor has link information pointing to a

consecutive part descriptor.

4, A reproducing method according to any one of
preceding claims; further comprising the step of:
" accessing said track descriptor based on a file

allocation table system.

5. A reproducing method -according to any one of

preceding claims, wherein:
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stored as an encrypted data in said storage nedi um genherating a part
descriptor having a part pointer information that points @gm§@bd5file;
“recording said data encrypted with said encryption Kkey in said at | east

-~ one of said plurality of free areas; connecting said at |east one of said
plurality of free areas where, said encrypted data is recorded to an end
‘of said file nmanaged by said file system recording in said part descriptor
the part pointer information that points to said at |east one of said
plurality of free areas where said encrypted data is recorded; recording
in said track descriagtopaatdeeriyptdaron ieyrnasd.cas it senalflfsdtatvelwkecr ypti on
of said encrypted data, 138 - -------------- Moy 2006 and pointer
informati on thah Pobagsnhongabd patt de3eli phod, ofbdetegaldeneanyr agk
nunber that points to said track descriptor in a play order table having a

play order ofréje®bshbhidyastatnacks. 12. A recording nethod according to
claim1l1l, further conprising the step of: recording in said part

descriptor said part pointer information, said part pointer information
having a start : -
' 6. A reproducing method according to any one of
I .
preceding claims, wherein:
said part pointer information is one of a cluster

number in a file allocation table system and a physical

address of a storage medium.

7. A reproducing method according to any one of
preceding claims, wherein:
said pointer information is at least one of a part
déscriptor number, a cluster number in a file allocation

table system, and a physical address of a storage medium.

8. A reproducing method according to any one of
preceding claims, wherein:
gsaid file is an audio file, and said method further
compfiéing the steps of
reading an indicator of a coding system in
.said track déscriptor, and
deérypting‘saidApart of said-audio-filé based

on said coding system and said decryption key.
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address and an end address pointing to at |east a part of saidfile
associated with said at |east one of said plurality of fregppgepgswhere
said encrypted data is recorded. 13. A recording method according to claim
11 or 12, further conprising the step of: managing said file based on a
file allocation table system 14. A recording nethod according to any one
of .claims 11 to 13, wherein: 139 - ----- ---- -- 6 May 2006 said part

poi nter information being an offset val ue froma beginning of said file,
said offset value being in predetermned data units. 15. A recording

nmet hod according to any one of claims 11 to 14, wherein: said part p0|nter.
information is at |east one of a cluster nunber of a file allocation table

systemand a physi cah adgiess;Ofnsaild Sy age-apdium 16. A recordin :

n%thod according to any one o; é?%lnsti% to_??brm%5§%|?9 igf?u§§§Pt%unbér

‘information j . £as e 0 [ escr.i , _

of afile a|?§§§%?%ﬁa %gngséygﬁgﬁﬁegnSogpﬁﬁﬁgpgaFggdégggsOSF sai d storage
setting group management information for managing a

group of a plurality of tracks.

10. A reproducing apparatus coﬁprising:
first obtaining means for obtaining track
information corresponding to a predetermined track from a
play order table having a plurélity of track information
entries,rsaid track information pointing to a track
descriptor in a track information table;
second obtaining means for obtaining the track
descriptor, said track descriptor including a decryption
key corresponding to the predetermined track and a
pointer information entry that points to a part
descriptor from among a plurality of part descriptors in
a bart information table;
first reading means for reading the part
descriptdr;
second reading means for reading a part of a file
.according to part poinﬁer information in said part
 descriptdr, said part pointér information poiﬁting-to the

part of the file; and

137




~medium 17. A recording nethod according to any one of clains 11 to 16,

- further conprising the step of: recording group nanageneq% in% @gation-for
- managi ng -a group made up of a plurality of tracks in said Mgy g medi um

~ 140 6 May 2006 18. A recording nethod according to any one of clainms 11 to
17, wherein: said file is an audio file and said data is an audio data.

19. A'recording apparatus, conprising: nmeans for searching for at |east one
of a plurality of free areas on a storage nedium said storage nedium
including a file that is stored according to a file system neans for

generating a trackdgg§€%%g%8rQ§€%%Pgogedéégféaﬂggaaightégggte and an

encryption key to encr an encrypted data in said

storage nmedju ns .fQr generatjn ar scriptor having a part
A5 () R 00 2 B

poi nter i nformati T S ‘ans for recording said
data encrypted with said encryption key in saidat |east one of said
plurality of free areas;

11. A recording method comprising the steps of:
searching for at least one of a plurality of free
areas on a storage medium, said storage medium including
a file that is stored.according to a file system;
generating a track deéériptor having a track
aftribute and an encryption key to encxypt'a data to be
stored as an encrypted data in said storage medium;
generating a part déscriptor having a part pointer
information that points to said file; |
recording said data encrypted with said encryption
key in_said at least one of said plurality of free areaé;
connecting said at least one of éaid plurality of
free areas where said encrypted data is recorded to aﬁ
“end of said file manéged by said file system;
recording in said part descriptor the parﬁ pointer
information that points to said at least one of said
pluraiity of free areas where said encrypted data is
.recorded; |
. recording in said track descriptor a decryption key

so as to enable later decryption of said encrypted data,
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means for connecting said at |east one of said plurality of free areas
where said encrypted data is recorded to an end of said féﬁf Qﬁged by
said file system 141 6 May 2006 neans for recording in Hgg
descriptor the part pointer information that points to said at |east one
of said plurality of free areas where said encrypted data being recorded,
‘means for recording in said track descriptor a decryption key.so as to
enabl e | ater decryption of said encrypted data, and pointer information
that points to said part descriptor; and means for recording a track

nurber that aghhsi hoersahdolhatko RELPEATAED BoPLAY OLdsE tabl e having a

play order o fura |ty of tracks repro ucl'ng apparatus according-

to claim10 cess datal/tracks according to the nethod of any
one of cIa|n58$g%ggggr 1? § recordi ng apparatus according to claim19 -

operable to record data/ racks _accordin neth d a (f of q{alns
ﬁjl.l

11 to 18. 22. An |ﬁFSP§gﬁPgn SFEEEEs PR §5p§

r epr oduci n ar at us accor di to claim10 or an
p g(%ﬂ?:rfptor fh é& order table havgng a play order of a

- plurality of tracks.

12. A recording method according to claim 11,
furtﬁer comprising the step of:

- recording in said part descriptor said part peointer ‘
information, said part pointer information having a start
address and an end address.pointing to at least a parﬁ of
said fila assoclated with said at least one of said
plurality of free areas where said encrypted data is

recorded.

13. A recording method according to claim 11 or 12,
further comprising the step of:
managing said file based on a file allocation table

system.

14. A recording method according to any one of

~claims 11 to 13, wherein:
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a recordi ng apparatus according to claim19 or 21 142 6 May 2006
REPRODUCI NG METHOD, REPRODUCI NG APPARATUS, RECORDI NG NET%HB, QNE RECORDI' NG
- APPARATUS ABSTRACT OF THE DI SCLOSURE A reproduci ng net hod, &p g %cing
apparatus, recording nmethod and recording apparatus provide read/record
data in an efficient way to a storage nmedium The reproduci ng met hod

i ncludes the steps of selecting one of a plurality of tracks described in
a play order - table designating an order-of reproduction of the tracks;
reading track information corresponding to the selected track froma track

information table I i_ngl a._ codin istem and a dec tion ke
corresponding to e§%ﬁ2p§$§%kggg% %f[ﬁﬁ%%ﬁ%ﬂ OB edis % qgﬁg%FiWﬁ%H%&uion‘
each . of mh%ﬁgnhas ointer inform ifn gointlag %g one of a Plurality of -
itens of part®THfdrRee BN WPt R n®8ifaft+e: | Ardfnat B8Rt ¥BlLee bednsndm he
part information -corresponding to the pointer information within the read
track infonﬁﬁ?é#ﬁe¥E&FP f99FR WRLEELity of items of part information

- having part pointer information pointing to. part of a single audio file;
reading that part of the audio file which corresponds to the part pointer
i nformation mﬁthif the read part information; and decrypting the read part
of the audio fil e basdd FFEFEing method according to any one of

claims 11 to 14, wherein:
said part pointer information is at least one of a
cluster number of a file allodation table sygstem and a

physical address of said storage medium.

16. A recording method according to any one of
claims 11 to 15, wherein:

said pointer information is at least one of a paft
descriptor number, a cluster number of a file allocation

table system, and a physical address of said storage

medium.

17. A recording method according to any one of
claims 11 to 16, further comprising the step of:
recording group management information-fof managing
a group made up of a plurality of tracks in said storage

medium.

140




decryption key and the coding system FIG 17 143
6 May 2006

18. A recording method according to any one of
claims 11 to 17, wherein:
said file is an audio file and said data is an

audio data.

15. A récording apparatus, comprising:

means for searching for at least one of a plurality
of free areas on a storage medium, said storage medium
including a file that is stored according to a file
system;

.means for generating a track descriptor having a
track as an attribute and an encryption kef to encrypt a
data to be stored as an encrypted data in said storage
medium;

means for generating a part descriptor having a
pgrt pointer information that points to said file;

mgans'fbr recording said data encrypted with said
encryption key in said at least one of said plurality of
free areas;

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;

141




6 May 2006

means for recording in said part descriptor the
zpart_pointer information that points.to said at least one
‘Qf said'blurality of free areaswhere said encrypted data
being recorded;

means for recording in said track descriptor a
decryption key so as to enabie'later decryption of said
encrypted daté, and pointer information that points to
said part descriptor; and‘

‘ means for recording a track number that points to

- said track descriptor in a.play order table having a play

order of a plurality of tracks.

20. A reproducing apparatus according to claim 10
operable to access data/tracks according to the method of

any one of claims 1 to 9.

21. A recording apparatus according to claim 19
operable.to record data/tracks according to the method any

one of claims 11 to 18.

22. An information processing apparatus comprising:
a reproducing apparatus according to claim 10 or 20;
and

a recording apparatus according to claim 19 or 21

142




6 May 2006

REPRODUCTING METHOD, REPRODUCTING APPARATUS, RECORDING
METHOD, AND RECORDING APPARATUS

~ ABSTRACT OF THE DISCLOSURE

'A.reproducing method, reprbducing apparaﬁus,
recordihg method and recofding apparatus provide
_read/record data in an efficient way to a stoxage médium,
The reproduéing;method includes the éﬁeps of selecting
bne Qfla plurality of tracks'described in a play order
" table deéignating an order.of'rep:odUCtion of the tracks;
reéding track informatioﬁ corresponding tolﬁhé sélected.
track from_g track inforﬁation table which includes a
éoding system and a decryption key corresponding to each
‘track, and a plurality of items ofltrack information each
-of which haélpointer information pdinting to one of a |
_plurality of items of part information within a part
information table; reading the part infofmation'
corresgdnding to the pointer information within the read
;tfacklinformation, each of the pluraiity of items of.part
inforéation ﬁaving part pqintet information pointing to.
réart of a single audio file; reading that part of the
audio file whiéh corresponds to the part pointer
information within the read part informatibnj and
decrypting the read part of the audio file based on the

decryption key and the coding system.

FIG. 17
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