- 31 August 2006 TITLE OF THE I'NVENTI ON TRACK MANAGEMENT JYEHedh 2D
-APPARATUS FOR. MANAG NG TRACKS ON A STORAGE MEDI UM BACKGROUND OF THE
| NVENTION Field of the Invention The present invention relates generally
to a track ~managenent nethod and apparatus for functionally expanding a
. ‘magnet o-optical disc usable by a conventional mni-disc (M) system the
expansi on being nmade in-such a nanner as to namintain conpatibility with °
t he conventional MDD system Discussion of the Background The so-call ed
M ni-disc (M), a 64 nmacross nagneto-optical disc housed in a cartridge,
has gai ned w despread acceptance today as a storage nediumto and from
whi ch digital audio data are recorded and reproduced. The MD system adopts
ATRAC (Adaptive TRansform Acoustic Coding) as its audi o data conpression
met hod. ATRAC i nvol ves conpressr0brC atimng nattiraoigat @ by what is called
MDCT (Mbdified Discrete Cosine Transforny Tne audi o data has been acquired
through a predet erfieg dhiRcHRir D2RRE AvbRARNGS THBRCAANKGiS ¢
n

data are conpressed by ATRACto one-fifth to one-te e origrnal size.
TRACKS ON A STORAGE MEDIUM |

- BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally_%o a track
management method and apparatus for functionally
expanding a magneto-optical disc usable by a conventional
fmini~diSC.(MD) sysﬁem; the expansion being made in such a
manner as to maintain compatibility with the conventional

MD system.

Discussion of the Background

The so~called'Mini-disc (MD), a 64 mm-across
_ magneté;obtiéal disc housed in a cartridge, has-gained
widespread acceptance today as a storage medium to énd
from which digital_audio_datérare recorded and reproduced.
The MD system adopts ATRAC (Adaptive TRansform
Acoustic Coding) as its audio data compression method.
ATRAC involves compression-coding audio data by what is _

.called MDCT (Modified Discrete Cosine Transform). The

audio data has been acquired through a predetermined time
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The MD systemutilizes a convolution code called ACH RC A48 Cross

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

(Ei ght-to-Fourteen Modulation) as its nodul ation technique. ACRCis a
convol ution code that provides dual error correction on C and C
sequences (in vertical and oblique directions). The nmethod is used to
carry out a powerful error correction process on sequential data such as
audi o data. One disadvantage of ACCRCis that it requires a |inking

sector arrangenent for. data update purposes. ACIRC and EFM are basically
the sane as those enployed in a conventional conpact disc (CD) system For
musi ¢ dat a wiandgenefypidad IM) systiemdases ddel QomprideeedTOy [ATRae tof
Contents]). Specifically,, a UUTOC area is furnished on an inner side of a

recor dabl e eieaf ifih the sheterft dHe SridgaM1 MY system U TOC constitutes
the track (audio track/data track) title sequence and nanagenent

information that itheupsakodtim &ee.&l'éréswat *&on%(iuﬁﬁ%r dJae aidelsetion of
such tracks. Under the U- TOC schene, each track (i.e., parts constituting

~each trackacise "BRRastdd A4 Qfc St q%% Sish Rasdd)y and rmde
settings. 2 31 August 2006 The disc for Vt‘eﬂ dgg;})slt emis srféa)l IOarb

i nexpensi Vet ANMRI Yo AR 14Hd Frhen difet P Syt em

Modulation) as its modulation technique. ACIRC is a
convolution code that provides Qual erroxr correction on
Cl and C2 sequences {in vertical and~ob1ique_d§rections).
The method is used to carry out a powerful error
correction process on sequential data such as audio data.
Qne dieadvantage of ACiRC is that it requires a linking
_Sector arrangemenf for data update purposes. ACIRC and
EFM are basically the samé as those employed in a
conventional compact disc (CD) system.

For music data management, thelMD system uses U-TOC
'(User TOC [Table of Contents]) Specifically, a U-TOC
area is furnlshed on an inner side of a recordable area
of the disc. For the current MD system, U-TOC constitutee

“the track (audio traqk/data track) title sequence and
management information that is updated to keep up with
the recording or deletion of such tracks. Under the U-TOC
scheme, each track (i.e., parts constituting each track)
is managed in terms.of.start position, end position, and |

mode settings.




‘to record or reproduce audi o data. These advantages haved! AgubPE® t he MD
systemto gain w despread market acceptance. As recognized by the present

i nventors, MD systens have not fully achieved their potential in the

mar ket as they are not conpatible with general purpose conputers, such as
personal conputers. Moreover,, convention MD systens use different file
managenment schenmes than the File Allocation Table (FAT)-based file systens
used in personal conputers. Wth nore general use of personal conputers
and PC- based networking, nore and nore audi o data are distributed over
PC- based networks. Today, it is cormmon practice for the user ‘'of a personal
conputer to use i Thasdiae dedi aheeMlesybtem Wi emald ,ddweaikpatsiaeorite
nmusic -files to a portable data reproduci ng apparatus for nusic

reproduct i aind ASE fleatd ok cHyrddieirase WwHMENIHS, by Retausastdie
conventional MD. systemis not fully conpatible with personal conputers, a

new MD syst@indesroredy adrddinte WRidi® 3R, arheRer aivlwiaess AaYagenent
system such as a FAT (File Allocation Table) system to enhance

?:grr;(tj{rg?tsl \t}?bdrdlfmél\% ﬁ%rﬁ%%ﬁ%?%% %J%éle é%lrd%o at |dodqn,n\%ya%egcs T46 ;ESW158
~acceptance.

As reéognized by the present inventors, MD systems
have not fully achieved their pptential in the warket as
they are not compatible with general purpose-caﬁputers,
such as personal computers. Moreover,, conyention MD -
systems use different file management schemes than the
File Allocation Table (FAT) -based file systems used in
persohal computers.‘

With more general use of personal computers and PC—
based networking, more and mofe audio data are
distributed over PC—based'networks. Today,.it is common
practice for the user of a personal computer to‘uée it as
an audib éer&er from which to download favérite‘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 &ith pérsonal combuters, a new MD system is
desirable that would adopt a generaifpurpose management
system, such as'é FAT (File Allocation Table) system, to

enhance PC-compatibility.




for exanple, 1999, the entire contents of which being ii¥cdegps2ed®ed herein
by reference, the FAT is created by 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 systens, and is

I ntended to cover the specific FAT-based file systens used in DOS, VFAT
(virtual FAT) used in Wndows 95/98, FAT 32 used in Wndows 98/ ME/ 2000, as
well as NTFS (NT file system sonetines New Technology File System which
is the file systemused by Wndows NT operating system or optionally in
W ndows 2000 operating system for storing and retrieving files on
read/ wite di sks ANEEDlisintdie i midwse ,NR .6qUiHe eimpoft drfze wémdows 95
file allocation-table (FAT) and the OS/2 H gh Performance File System
(HPFS) . - Meaviiabl éeniamhhEdhet ote giee Cdrisorgpei o) |pdyeni 14 Hed SOva@l
- conputers neans increased risk of unauthorized copying of copyrighted

wor ks, whi cfiot nexartipl ¢ SQLEIBS tHStdra 1 £ CEGM EM0Ss LOF RRPLEE thagad NSt
unaut hori zed copying of audio works. One technol ogi cal way of Teinforcing

~copyri ght | awGoipyehves lﬁéféﬁptﬂwgréﬂl@ré}&@éo MU kshen creoqrged, 1t is-
al so desired that nmusic titles and artist 4 31 August 2006 nanes recorded

~on the di secie IRNRAEE:+d Gh PR AP £ g1 B e dlar, Al $sent.

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 specific_FAT—based

file systems 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 2000 operating

system, for storing and retrieving files on read/write
disks. NTFS is the Windows NT equivalent of the Windows
95 file allocation table (FAT) and the 08/2 ngh
: Performance Flle System (HPFS)

Meanwhile, a higher degree of compatibility with
personal computers means.increaéed risk of unauthorized
copying of copyrighted works, which in-turn requires
‘better techniques ﬁo protect against unauthorized copying
of audio works. One technological way of reinforcing
copyright laws involves encrypting the audio works-wheg

~recorded. It is also desired that music titles and artist




The current MD systemuses a disc with a storage capaci#yAugbistZBeut 160 MB,
whi ch, as recognized by the present inventors, is not always sufficient
for the user's requirenent for data storage. It is thus desired that the
storage capacity of a new disc be boosted while remaining

backwar ds-conpati ble with the current MD system SUVMARY OF THE | NVENTI ON
Enbodi nents of the present invention overcone the above and ot her
deficiencies of the related art and to provide a reproduci ng nethod,
reproduci ng apparatus, a recording nethod, and recording apparatus for

ef fi ci ent | pamgansetonfetldino that dishrioagmndued nnegracrorebtficimntFAT system
on MD nedia. Alternatively, other nedia formats be used as well in |ight

of the teathhngs ofan it present. disclosure. Wiile a "summary" of sel ected
aspects of the invention are provided below, this summary is not intended
to be an exhaust ifre ldustreny ¥WP ayetenvedesata dilsat @dthnd stondyaat i on of
attributes of the present invention. Nor is this sunmary intended to be
construed tapeperndert apouthé 60oMBer vhspectas ofeddymipedsbyt tbe31 August 2006
di scl osure. According to a first aspect of the invention, there is

provi ded aptresekt nemagemerst et hod edwpysssuffficient for the user's

requirement for data storage. It is thus desired that the
-storage capacity of a new disc be boosted while remaining

backwards-compatible with the current MD system,

SUMMARY OF THE INVENTION

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

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

~ other aspects of the present




the steps of: obtaining track information froma play oftéugust@8P®e having a
plurality of track information entries arranged in a predeterm ned play
order, the track information corresponds to a track to be deleted and
points to a track descriptor in a track information table; obtaining the
track descriptor fromthe track information table, the track descriptor
including a decryption key corresponding to the track to be deleted and
pointer information that points to one of a plurality of part descriptors
in a part information table; advancing the predeterm ned play order for a
subset of diskéopheral ity of track information entries that follow the
track to be deleted in the predeterm ned play order so as to account for a
renoval of the tRackrdontietade efienst fasgmathefptbdetavaihednpl ay order;
reading the one of a plurality of part descriptors that corresponds to the
poi nter i rhersatbopronidee 2 racdkchlestrEgsent gephedt cogerisizagfile system a
data block that is a part of a file specified by part pointer information
in the parthe g&spei pforobtamime fridak nenfagedthpnt fieohi aepsywt em and
freeing the data block on the file system the part 6 31 August 2006
poi nt er i wirgematabhepbaningge tplurglarty off theck Lefomaatiomcl udes a
plurality of data blocks; freeing the part descriptor on the file system
and freei egtrhest packnged in a predetermined play order, the track

information corresponds to a track to be deleted and

points to a track descriptor in a track information

table; obtaining the track descriptor from the track

information table, the track déscriptor including a

decryption key corresponding to the track to be deleted

and pointer information that points to one of a plurality

of part descriptors in a part information table;

advancing the predetermined play order for a subset of

the plurality of track information entries that follow

the track to be deleted in the predetermined play order

50 as to account for a removal of the track to be deleted

from the predetermined play order; reading the one of a

plurality of part descriptors that corresponds to the

pointer information in the track descriptor; separating

in a file system a data block that is a part of a file

specified by part pointer information in the part

descriptor from the file managed by the file system and

freeing the data block on the file system, the part
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‘descriptor on the file systemwherein the file i s nanage® Angust 2004 e
allocation table (FAT) systemin FAT cluster units, the nethod further
including the step of separating the data bl ock associated with the track
to be deleted fromthe file on the FAT systemand freeing the data bl ock
on the FAT system when the data bl ock associated with the track to be
del eted does not share a FAT cluster with a data track associated with
anot her track. Another feature of the first aspect of the present
invention is that the inventive nmethod further includes the step of
sear chi ng pPhenmhemjzmmatdescpropndinankth adiarst iofigthhefphe tthpwi nt er
information that points to another data block after the data bl ock when a
m ddl e datachbhdexk a rplandlddiveoff dehe bloeks s Sopamat étief pamrtthe file and
freed on the FAT system Another feature of the first aspect of the present
i nvention dsstchipteoherpaiie foilet eysicrfor aatli fneéing hehe paratckdescri pt or has
a start address and an end address pointing to the part of the file, the
et hod f urdéscript3ir Augase Z008 sysicdrudiliegrdime tdeefiidé Separating fromthe
file the data block as the part of the file based on the start address
and t he emapalge®dsy andiflee@iligcthéodatabbé o¢RADN dyferdmin $PREt em
cluster units, the method further including the step of
separating the data block associated with the track to
be deleted from the file on the FAT system arid freeing
the data block on the FAT system when the data block
associated with the track to be deleted does not share a
FAT cluster with a data track associated with another
track.
Bnother feature of the first aspect of the present
invention is that the inventive method further includes
the step of searching the other part descriptor and
~adjusting the part pointer information that points to
another data block after the data block when a middle
data block in a-middle of the file is separated from the
file and freed on the FAT system.
Another feature of the first aspect of the present
invention is that the part pointer information in the

part descriptor has a start address and an end address

-pointing to the part of the file, the method further




Still another feature of the first aspect of the presend! fyguetr®0P®on i s t hat
nmet hod al so i ncludes steps of reading a part descriptor corresponding to
the link information when the part descriptor has link information
pointing to a consecutive part descriptor, and separating fromthe file a
data bl ock associated with the part pointer information in the part.
descriptor and freeing the data block on the FAT system when the part-
descriptor has link information pointing to the consecutive part -
descriptor. Yet a further feature of the first aspect of the present
invention is that the part pointer information is an offset value froma
begi nni ng ofnthudingetha spepdef esapaedtdlayarvomt she Eftheathurfibes feature
of the first aspect of the present invention is that the part pointer

i nf ormat i onbieckoas ohe apattiséLrthignbelei Padedi b ehé Osehionadiables System
and a physical address of a storage nedium Yet a further feature of the

first aspecanaf thBeen£8@Réss N\RIY ifedind Nale (e IH1RQ0MY i138s rydi o
data. 8 31 August 2006 According to a second aspect of the present

i nvention, &pefremis provided a back nmanagenent apparatus conprising: first
obt ai ning nmeans for obtaining track information froma play order table

having a pluralit¥%e9f) another feature of the first aspect of the
present invention is that method also includes steps of
reading a part descriptor corresponding to the link
information when the part descriptor has link Eﬁformaﬁion
pointing to a comsecutive part descriptor{ and separating
from the file a data block associated with the part
pointer information in the part.descriptor and freeing
the data block on the FAT system when the part descriptor
has link information pointing to the consecutive part
descriptof.

Yet a further feature of the first aspect of the
present invention is that the part pointer information is
~an offéet-vaiue from a beginning of the file in |
predetermined data units.

Even a further feature of the first aspect of .the
present invention is that the paft pointer information is
‘one of a.cluster-number in a file allocation table system .
and a physical address of a storage mediﬁm.

| Yet a further feaﬁure of the first aspect of the

present invention is that the file comprises .audio data.




track information entries arranged in a predeternined pPhfuaysidROPE t he
track information points to a track descriptor in a track information
table for a track to be deleted; second obtaining nmeans for obtaining the
track descriptor fromthe track information table, the track descriptor
including a decryption key corresponding to the track to be deleted and
pointer information that points to one of a plurality of part descriptors
in a part information table; advancing neans for advancing the

predeterm ned play order of a subset of the plurality of track information
entries that fol?ewiHad riacie 6B aePetedt e yHSEdét er ni ned pl ay
order so as to account for a renpval of the track to be deleted fromthe
pr edet er nmi HEETHIGN  oftdere LEaBTAY I fRAM Fask MeagioREenhe2PBME2BIS a plurality
of part descriptors that corresponds to the pointer information in the
track descRGsing:r firsfeghiaining dpeant i Y bt iNing $F8f€m a data bl ock
as a part of a file specified by part pointer information in the part
descri pt oriffmatiens fremmanaged pydehddaliee hagyiggem BAUT#+EEY Rf t he data
block on the file system the 9 31 August 2006 part_ pointer information
poi nti ng tlerackdmiogmatient epérinavergrrgsA ualg mresietgaransfocks; second
means for freeing the part descriptor on the file system and third neans
for freeimglathendesek thes srppkoinbprndelsn |ROgYst &y a track

descriptor in a track information table for a track to be
deleted; second obtaining means for obtaining the track
descriptor from the track information table, the track
descriptor including a decryption key corresponding to
the track to be deleted and pointer information that
points to one of a plurality of part descriptors in a
part information table; advancing means for advancing the
predetermined play order of a subset of the plurality of
track information entries that follow the track to be
deleted in the predetermined play order so as to account
for a removal of the track to be deleted from the
predetermined play order; reading means for reading the
" one of a plurality of part descriptors that corresponds
to the.pointer information in the track descriptor; first
means for separatiﬁg in a file system a data block as a
part of a file specified by part pointer information in
the part descriptor from the file managed by the file

system and freeing the data block on the file system, the




wherein the file is managed by a file allocation table 3FMOustp8em in FAT
cluster units, the first neans, when the data block associated with the
track to be deleted does not share a FAT cluster with a data track
associated wth the other track, separates the data bl ock associated wth
the track to be deleted fromthe file on the FAT systemand frees the data
bl ock on the FAT system A further feature of the second aspect of the
present invention is that it includes adjusting nmeans for, when a data

bl ock of apgairddpeiftet henfditivrserRanktiad tbranphhe &f lhand fe eed on the
FAT system searching the other part descriptor and adjusting the part

poi nter | RAQLARt & OoPIRLATHE VDT QatadBlidcRkoCkeabh@rmédles dd@ bl ock. Still a
further feature of the second aspect of the present invention is that the

part point ekebNhET AR i Pt Meddie RNt cHesbki PLOE Bastanstald wddiess and an
end address pointing to the part of the file; the first neans for

separ ati ngmbEae £H8 Hé@iﬁc{'eck@tt%al%|k0@%s%§ibﬁgrp§ﬁtt}l@ Bl AUGHHerp 006  of
the file based on the start address and the end address and freeing the

data bl ockyRBrbhg Y SYSd 6B miglhq@Robler keatukelofatish segond aspect of
the present invention is that thé first neans, when the part descriptor

has |ink i nfRf ek oRe@OiMipAY 11%s#c0NBEEYL i ¥Re PBFSt URSHId Pifdon reads a
part descriptor corresponding to

the data block associated with the track to be deleted

does not share a FAT cluster with a data track associated

with the other track, separates the data block associated

with the track to be deleted from the file on the FAT

system and frees the data block on the FAT system.

A further feature of the second aspect of the
present invention is that it includes adjusting means for,
when a data block of a middle of the file is separated
from the file and freed on the FAT system, searching the
other part descriptor and adijusting the part pointer
information pointing to a data block after the data block.

Still a further feature of the second aspect of the
- present invention is that the part pointer information in
the part descriptor has a start address and an end address

pointing to the part of the file; the first means for

separating from the file the data block as the part

10




the link information, and separates fromthe file a dat a3 AlgogRoGEsoci at ed
with the part pointer information in the part descriptor and frees the
data bl ock on the FAT system An even further feature of the second aspect
of the present invention is that the part pointer information is an

of fset value fromthe beginning of the file in predeterm ned data units.
(data block / sound franme) Still another feature of the second aspect of
the present invention is that the part pointer information is at |east
one of a cluster nunber in a file allocation table systemand a physical
address of a storage nmedium An even further feature of the first aspect of

the presemf ithentilen basddain thiee fdd-€ qRAdesRs Allihdatgy According to
this invention, a track information file and an audio data file are

gener at ed c&d&dﬂsﬁ@ncﬁ&@édﬁ@ﬂ:ﬂ&%aﬁ&&ﬂ% Bgﬁﬁ%fé dhe files
managed by the so-called FAT system 11 31 August 200 audio data file

is a file that a@m@@raf&wgéléf ﬂgeaggégn&lf%g%eégngf vhen vi eved

fromthe FAT system the audio data file appears very ?arge file.

Ine FOTPOS il S 5 St I8 RS Sy dats are

handl ed as set of suc par e track
descrlbes descriptor has link information pointing to a comnsecutive

part descriptor, reads a part descriptor correspoﬁding to
the link information, and separgtes from the file a data
block associated with the part pointer information in the
part descriptor and frees the data block on the FAT
system. |
.Anleven further feature of the second aspect of the
present invention is that the part pointer information is
an offset value from the beginning of the file in
predeterminéd data units. (data block / sound frame)
Still another feature of the second aspect of the
present invention is that the part pointer information is
at leaét one of a cluster number in a file allocation
table system and a physical address of a storage medium.
An even further feature of the first aépect of the
present invention iS'that.the file comprises audio data.
According to this invention, a track information
file and an audio data file are geﬁerated on a disc
sgrving as the storage medium. These are the files

‘managed by the so-called FAT system.
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various types of information for managi ng the audi o dat a31 Agndtabeted i n t he
audio data file. The track index file is made up of a play order table, a
programred play order table, a group information table, a track
information table, a part information table, and a nanme table. 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 nunbers) in the track information table. The programred pl ay order
table contains the order of audio data reproduction defined by the

i ndi vi dual user. Tis suchio tdergpringreanied [@ide A dcidmenciesdd kes
programmed track information representing links to the track descriptors

correspondi phutalite &f agkdhondets. i Tdhes Or Hed RfQAERL it allee Fd@scr i bes
i nformati on about groups. A group is defined as a set of one or nore

tracks havisgssen] athé rackiduddes SfiE Hpseirfed %, 1 st 2006
nore tracks with programed serial track nunbers. The I nformati on

tabl e descrfpes. 'ﬁ&@?%ﬁhﬁﬁ%lt@%&“bftEﬁﬁﬁsf §%r§§e%ﬁkq% Into

I
Specifically, the track information table is nade up o tracki%kscflptors

representi ngy tHRAOK Sy | fald tallees)harﬁﬁcé?i Gk JgSCld Loy, par gacllbes a

codi ng system copyright nmanagenent
The track information file is a file that describes

various types of information fo; managing the audio data
containéd in the audio data file. The track index file is
made up of a play order table, a programmgd play order
table, a group information table, a track information
table, a part information table, and a name table.
-The play order table indicates the order of audio
‘data 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.
ifhé programméd play order table conﬁains the orde;
Qf audio data reproduction defined by the individual user.
As such, the programmed plaf order table describes
programmed track information representing links to the
track descriptors corrésponding to the track numbers.
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

- 12




I nformati on, content decryption key information, pointer3iAugbgli26@f i on
pointing to the part nunber serving as the entry to the nusic title of the
track in question, an artist nane, a title nane, original title order
information, and recording time information about the track in question.
The part information table describes pointers allow ng part nunbers to
point to actual nusic title Jlocations. Specifically, the part information
table is nmde up of part descriptors corresponding to individual parts.
Entries of part descriptors are designated from the track information
table. Each part descriptor is conposed of a start address and an end
address of mbee paatksnwitlespiofrimméfesapdhd gaiak fhhdbesdd a link to the
next part. Wen audio data are desired to be reproduced froma particular

track, informati o dsadkh e ifRsh@Rala dIRCK ddieTisled SdiiRueH from the
pl ay order table.. The track 13 31 August 2006 descriptor corresponding

to the trackbéuontwhbed taprd ey ema@fc ?&gag ;%ge%l &394 U' &1%0' Key

information is then obtained fromt appl 1 ca escri i'n the
track infor@miéRnintshes i a4 RLRTe Al GaLd g e g ea
containing entry data IS:%CQUIF ron1t%cﬁé)$§)tfégk dedd! étors

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 servin§ as the
entry to the music title of the track in question, an
artist name, a title name, original title order
information, and recording time information about the
track in question.

The part information table describes pointers
allowing part numbers to point to actual music title
locaﬁions.. Specifically, the part information table is
made up of part descriptors corresponding to 1nd1v1dual
parts. Entries of part descriptors are de51gnated from
the track 1nformat10n table. Each part descriptor is
composed of a sta:t address and an end address of the
part in guestion in the audio data file, and a link to
the next part. |

When audio ‘data are desired to be reproduced frém a.
parﬁicular track,'information about the designated track

number is retrieved from the play order table. The track

13




descriptor, access is gained'to the location, in the audifagda®eosfile, of
the first part containing the desired audio data, and data are retrieved
fromthe accessed |ocation. The reproduced data fromthe |ocation are
decrypted using the acquired key information for audio data reproduction.
If the part descriptor has a link to another part, the linked part is
accessed and the above steps are repeated. BRI EF DESCRI PTI ON OF THE

DRAW NGS These and ot her objects of the invention will be seen by
reference to the description, taken in connection wth the acconpanying
drawing,. in which: Fig. 1 is an explanatory view of a disc for use wth a

next - gener alé s if¥oss wsderg spdrglindy | tSo athe Xt anat OFdm wielewft&s recordabl e
area on the disc for use with the next-generation MD system Figs. 3A

and 3B are mgtanai@she/ i Pl ise fifdn el August 2006 use with a
next - generati.on MD2 system Fig. 4 is an explanatory view of a recordable

area on the discxby iug8rilatioheNeKLrOBRELALEAN DR system  Fig. 5 is
e or .

an explanatory view of an error correcting co scherre use with the

next - gener g cafte A IOHBEH: Trf eifd 'O T, SRRt Ty Vi ew of
' table, and the part descriptor indicating the area

containing entry data is acquired. From the part

descriptor, access is gained to‘thelocation, in the

audio data file, of the first part containing,ghe desired

audio.data, and data are retrieved from the accessed

location. The reproduced data from the location are

decrypted using the acquired key information for audio

data reproduction. If the part descriptor has a link to

another part, the linked part is accessed and the above

steps are repeated.

BRTEF DESCRIP_TI_ON"'OF THE DRAWINGS

Afhése and other objects of the invention will be"
seen by reference to the description, taken in connection
with the accompanying_drawiné, in which: |

Fig. 1 is an explanatory view of a disc for use
with a next—generation MD1l system;

Fig. 2 is an explanatory view of a recordable %rea
on thg disc for use with the next-generation MD1 system;

_Figs. 3A and 3B are explanatory views of a disc for
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correcting code schenme for use with the next-generation 31MdugRaoavD2
systens; Fig. 7 is another explanatory view of the error- correcting code
schenme for use with the next-generation WMD1 and MD2 systens; Fig. 8 is a
perspective view of a disc portion show ng how an address signal is
generated using wobbles; Fig. 9 is an explanatory view of an ADI P signal
for use with the current MD system and the next-generation M1l system
Fig. 10 is another explanatory view of the ADIP signal for use with the
current MD system and the next- generation MD1 system . Fig. 11 is an
explanatory view of an ADIP signal for use with the next-generation MD2

system FiguséZWiShaaOhhgt~géﬁéaﬂai©ﬁymmﬁegygtehpe ADI P signal for use
wi th the next-generation MD2 system 15 31 August 2006 Fig. 13 is a

schematic view shaig\g 4 el atdonsqhelnRen-J ke AP 8k si gnaloand, 4 ags, for the
current MD system and the next-generation MD1 system Fig. 14 is a

schemati ¢ véeWhOdiLaE | AT 58§ PAR tl@@tﬂ\@f@-%@ﬁe&fo I gh&! Sgsntg_:lef’_rames for
the next- generation MDL system Fig. 15 1s an explanatory vi€ew of’ a
control signal Fig. 5 is an explanatory view of an error-

correcting code scheme for use witﬁ the next-generation

MD1 and MD2 systems;

Fig. 6 is anothei explangtory-view of the error-
correcting code scheme for use with the next—ggneration
MD1l and MD2 systems;

Fig. 7 is another explanatory view of the error-
.corrécting code scheme for use 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 wobblés;

Fig. 9.is an explanatory view of an ADIP signal for
use with the current MD system and the next-generation
M‘._Dl sy.s..te'm;

Fig. 10 is another explanatory view of the ADIP
signal for use wi;h the current MD system and the next-
Qeneration MD1 system;

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

Fig. 12 is another explanatory view of the ADIP

signal for use with the next-generation MD2 system;
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for use with the next-generation MD2 system Fig. 16 is 3 Algogtk0gi agram of -
a disc drive unit; Fig. 17 is a block diagramof a nedia drive unit; Fig.
18 is a flowhart of steps for initializing a next-generation MDL di sc;
Fig. 19 is a flowhart of steps for initializing a, next-generation M2
disc; Fig. 20 is an explanatory viewof a signal recording bitmap; Fig. 21
is a flowhart of steps for reading data froma FAT sector; Fig. 22 is a
flowchart of steps for witing data to 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 flowhart of steps in which the disc drive unit

al one writes data Figa PALsectstenkf i3 AOHShRP Fdikefmd s 2
flowmchart of steps for generating a signal recording bitmap; Fig. 26 is

anot her {1 oietracenoths RpED  Sionalpnand! £ pfnbberst ol & ecpLdl ngobi t map:
Fig. 27 is another flowhart of steps for generating the signal recording
bi t map; Fi gsy@Behsard €xd! phal Yehd-£M L 1w Lol &xanpl e
Fig. 14 is a schematic view indicating relations
between the ADIP signal and frames for the next-
generation MD1l system;
Fig. 15 is an explanatory view of a control signal
for use with the next-generation MD2 system; N
Fig. 16 is a block diagram of-a disc drive unit;
Fig. 17 is a block diagram of a media drive unit;
Fig. 18 is a flowchart of steps for initializing a
next-generation MD1 disc;
Fig. 19 is a flowchart of steps for initializing a.
. next-generation MD2 disc;
Fig. 20 is an explanatory view of a signal
recording bitmap;
Fig. 21 is a flowchart of steps for reading data
“from a FAT sector;
Fig. 22 is a flowchart of steps for writing data to
a FAT 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 sector;
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of an audi o data managenent system Fig. 29 an expl anat o3tAugug®oef an audi o
data file for use with the first exanple of the audio data nmanagenent
system Fig. 30 is an explanatory view of a track index file for use with
the first exanple of the audio data managenent system Fig. 31 is an

expl anatory view of a play order table for use with the first exanple of
the audi o data nmanagenment system Fig. 32 is an explanatory view of a
programmed play order table for use with the first exanple of the audio
dat a managenent system Figs. 33A and 33B are explanatory views of a group
information table for use with the first exanple of the audio data

managenent syst emriig.ges5 34A Al dBate X HRP For \Yaus&fing ack 17
31 August 2006 information table for use with the first exanple of the

audi 0 dat a SBHEFEEEEoBYBhE Nbi FthS; 35A and 35B are explanatory views of a
part information table for use with the first exanple of the audio data

managenent systemrilg 996 quMgé@Bﬂ'b%vg?fé@&:{&? %rt)ép\g gys. of a name table

for use with the first exanple of the au
ganerating the signal recording bitmap;

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

Fig. 28 is an explanatory view ofva first example
- of an audio data management system; h

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 af a tracklindex
file for ﬁsa with the first example of the audio-data
management system;

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

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

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

Figs. 34A and 34B are explanatory views of a track
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managenent system Fig. 37 i's an explanatory view of typBtadgust@fotessi ng
performed by the first exanple of the audio data managenent system Fig.
38 is an explanatory view showi ng how each nanme slot in the nane table is
accessed froma plurality of pointers; Figs. 39A and 39B are expl anatory
views of a process performed by the first exanple of the audio data
managenent systemto delete parts fromthe audio data file; Fig. 40 is an
expl anatory view of a second exanple 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 audio data nanagenent system Fig. 42 is an expl anatory

view of a tiafkrmatésn t8b3¢ Auguke200Bh Ehberfokeusgaibih bLhe-gecond
exanpl e of the audio data nmnagenent system Fig. 43 1s an epranatory

view of a phagiordeta wabhgehehtUsPs¥bibh the second exanple of the audio
data managenent system Fig. 44 is an explanatory view of a progranmed
play order table #ifs UsssaMdry t3us SBEONE XA &1 106 & iaopa:r:t:
| information table for use with the first example of the
audio data management system;

Figs. 36A and 36B are explanatory views of a name
table for use with the first example of the audio data
managemént system; | -

Fig. 37 is an exﬁlénatory view of typical
processing performed by the first example of the audio
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 expianatofy views of a
process performed by the'first example of the audio data
.manageﬁénﬁ system to delete parts.from the audio data m

- file; |

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

Fig. 41 an explanatory view of an audid data file

! for use with the second example of the audio data

management system;

‘Fig. 42 is an explanatory view of a track index
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dat a managenent system Figs. 45A and 45B are expl anat or§1 Aigesi2088 a gr oup
information table for use with the second exanple of the audio data
managenent system Figs. 46A and 46B are explanatory views of a track
information table for use with the second exanple of the audio data
managenent system Figs. 47A and 47B are ‘explanatory views of a nane table
for use with the second exanple of the audio data managenent system Fig.
48 is an explanatory view of typical processing performed by the second
exanpl e of the audio data nmanagenent system Fig. 49 is an expl anatory
vieM/shomﬁn% how t he " second exanpl e of the audi o data nanagenent system
di vi des oneffilkefdataseteithntlec asptondl ekimplci sexgd agE€8Sg4ELNg an

i ndex schere; 19 31 Augusi 2006 Fig. 50 is an explanatory view depicting

how t he secmadagement espétdhe audi o data managenent system connects tracks
using the index schene; Fig. 51 is an explanatory view indicating how the

anot her schome; Fias: GoA and soRraraniat ) IR, LM SR
table for use with the second example of the audio data
management syétem;

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

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

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

Figs. 47A and 47B are explanatory views of a name
table for use with the second example of the audio data
manageﬁen£ system;

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

Figf 49 is an explanatory view showing how thé
second example of the audioc data management system

divides one file data item into a plurality of indexed

-areas using an index scheme;
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how managenent authority is noved between a personal cofpadgesizaedl a di sc
drive unit connected therewith depending on the type of data to be witten
to a disc loaded in the drive unit; Figs. 53A, 53B, and 53C are
explanatory views illustrating an audi o data check-out procedure; Fig. 54
is a schematic view portraying conceptually how the next-generation M D
system and the current MD systemnmay 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
| oaded therein;, Fig. 57 is a flowhart of steps carried out by the disc
drive unit in forrbg. i dsiamgiexpliAmtdnaded el MRt idd howdHes a
flowmchart of steps carried out by the 20 31 August2006 °disc drive unit in

recordi ng asecondatatple of Sché 02defo dies Ghdhaddfeft JsyoPehS @ flowchart
- of steps for switching from the disc format of The next-generati on MDL

system to thennebee dRidies 10dindIeidlr 1,800 NRSysL em DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The foll owi ng description is divided into the

followi ng Fig. 51 is an explanatory view indicating how the
second example of the audio data management system
connects tracks using another scheme;
Figs. 52A and 52B are explanatory;viewé sketching
‘how ménagement authority is moved between a pe;sonal
- 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;
Fig;. 534, 53B, and 53C are explanatory views
-illustrating an audio data check-out procedure;
Fig. 54 is a schematic view portraying cohceptually
' héw the next-generation MD1 system and the current MD
'System may coexist in the disc drive unit; |
'fié. 55 is an external view of a portable disc-
drive ﬁnit; |
Fig. 56 is g_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 formatting a virgin disc loaded
.therein;

Fig. 58 is a flowchart of steps carried out by the
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10 sections: 1. Qutline of the recording system 2. D sc3 Aigu8i2gb@al fornmats
4. Structure of the recording/reproduci ng apparatus 5. Initialization of
next - generation MD1L and MD2 discs 6. First exanple of the audio data
managenent system 7. Second exanple of the audi o data nanagenment system
8. Operation during connection with the personal conputer 9. Restrictions
on copying of audio data fromthe disc 10. Coexistence of the

next - generatlon MDL system with the current MD system 21 31 August 2006

1. Qutline of the recording system The recordi ng/ reproduci ng appar at us
according to the present invention uses a magneto-optical disc as its
storage neddist dpevehyaicainaiéebb@iRg, agdsh éﬁt&ofa‘af&£§8r109§%§he di sc
are substantially simlar to the disc utilized by so-cal di sc)
systens. Howkd¥gein;dahd@ recorded on the disc and how the data is arranged
on the disc differs froma conventional MD. Mre

Fig. 59 is a flowchart of steps for switching from
the disc format of the next-generation MD1 system to the

disc format of the current MD systenm.

DESCRIPTION OF THE PREEERRED EMBODIMENTS -

The following description is divided into the Eollowing
10 sections:

1. Outline of the recording system

2. Discs

3. Signal formats

4. Structure qf'the recording/reproducing apparatus

5. Initialization of next-generation MD1 and MD2

discs

6. First example of the audio data management system

7. Second example of the audio data management m
system

8. .Operation‘during_connection_with the personal
éomputer |

9. Restrictions on'cbpyihg of audio data from the
disc

lﬁ. Coexistence of the next-generation MD1 system

with the current MD system

21




particularly, the inventive apparatus enploys a FAT (Fil & Aubtd06d i on
Table) systemas its file managenent system for recording or reproducing
content data such as audio data, so that conpatibility with existing
personal conputers is ensured. Once again, the term"FAT" (or "FAT
Systeni) is used generically herein to describe various PC-based file
systens, and it intended to be descriptive of the specific FAT structure
used in DOS, VFAT (virtual - FAT) used in Wndows 95/98, FAT 32 used in

W ndows 98/ ME/ 2000, as well as NTFS (NT file system sonetinmes New
Technol ogy- File Systenm) which is the file systemused by Wndows NT
operating system or optionally in Wndows 2000 operating system for
storing and retrieving files on a read/wite disks. Conpared with the

conventi onai , Mdutsysiedr tdige rz%x‘ﬁi'?%:{ reRpFQdbici ng apparatus of the 22 31
August 2006 invention has an inproved error correction systemand an

d d dul ati | j . i d
advanced modul at i ofhd G RUBLENARRhd G PUSIA R MMABGLARACI Ly an

to increase data security. F nore, the 'nventive appar at ncrypts
conent  debsesprebalesuBaniS? ddof £ EinbLL SRR SR B0
T L R N R N R
' factor, of the disc are substantially similar to the disc
utilized by so-called MD (Mini-@isc) systems. However,
data recorded on the disc and how the data is grranged on
tﬁe disc differs'from a conventional MD. More
paﬁticularly, the inventive épparatus employs a FAT (File
Allocation Table) system as its file managemenﬁ system
for recordiﬁg or reproducing content data such as audio
data, so thatrcompatibility 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 thé“spécific FAT structure used in DOS, VFAT (virtuai
FAT) used in Windows 95/98, FAT 32 used in Windows
- 98/ME/2000, as well as NTFS (NT file SYsteﬁ; sometimes

- New Technology File System) which is the file system used

by Windows NT operating system, or optionally in Windows

2000 operating system, for storing and retrieving files
-on a read/write disks. Compared with the conventional MD

saystem, the_recording/repioducing apparatus of the
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the use of the sane disc (i.e., physical nedium as that 31 ayust?ods
currently used by the existing MD system- The WMD2 specifications adopt a
di sc which has a sane 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 |inear
direction, whereby storage capacity is boosted. The current MD system
utilizes as its storage nediuma 64 mmacross nmagneto-optical disc
"enclosed in a cartridge. The disc is 1.2 nmthick and has a center hole
11 mmin dianmeter. The cartridge neasures 68 mm by 72 mm by 5nm The

di mensi ons indeshapeshas aheidpscsednerrEAr ¢b1H868idhesiBtefodBiasn t he
next - generation MD1 and 23 31 August 2006 MD2 systens. On both the M1

and MD2 di sedvanded shadilaposht t &ehef qlidedd £8gneA ééeﬁobéttﬂgtéane as with

the current MD system i.e., starting at 29 nm. IS proposed for the.
next - gener ast ®raddc Syst £6y éﬂ@Itéfghéf FH&&Q Q cuPl i ncl usi ve range
of 1.2 um through 1.3 um (e.g., 1. For t e next-generation M1

System i ewsondbaseaf o bl e sty ot gl Lo e V0
M bit for d\& N8 takes measures to prevent illegal data copying
~and ensure copyright protection for the content data.
Generally, there are two klnds of spec1f1catlons,
MD1 and MD2, developed by the present inventors for the
next-generation MD system. The'MDl specifications involve
the use of the same disc (i.e., physical mgdium) as that
which is currently used by the existing'MD system. The
-MD2 specifications adopt a disc which haé 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).téchnique to enhance recording density
in the linear direction, whereby storage capacity is |
boosté&?
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 in diameter. The cartridge measures 68 mm by 72 mm
- by 5 mm. |
The dimensions and shapeé of the discs and

. cartridges are the same as the next-generation MD1 and
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. generation MDL disc and proposed at 0.16 u mbit for the31 Mgstdioag.
Redundancy is set to 20.50% for both the next- generation M) and the

next - generation MD2 di scs. The next-generation MD2 disc is arranged to
increase its storage capacity in linear direction by resorting to the
magneti c super-resolution technique. The MSR techni que invol ves taking
advant age of a specific phenonenon on the disc: that a cut-through | ayer
beconmes ' nmgnetically neutral when a particular tenperature is reached,
all owi ng magnetic walls that were transferred to a regenerative layer to
nove in such a manner that infinitesimal markings are viewed apparently
~larger undefD2 asshebemspddn Ooich tlse MbE aedtMOEN@Lats OneMD2sEhSE | S
"constituted by a nmagnetic |ayer acting as a recording 24 3 1 August 2006
| ayer for recoitdiony af tleasieatniin dbdes tytchdrough daweich @ by a
magnetic | ayer for data regeneration, all deposited on a transparent
substrate. dlerentt -Mihvrsughen,| ayef. SRS A% Gl ayEhmh hat regul ates switched
connective force. Wien a specific tenperature is reached, the cut-through

| ayer becomes nagmet igabkypBeelr @brt ehkehesdhn i I kkapsferred
~in the-recording | ayer Ee Pshi fted into tﬁg rggg%grggéﬂg}ep%gg%g%itgnﬁ ayer.

- Thi s al | oWty eIl TR IS o QrPSSUTE, 4l bxla%guen%%’ tlhg Berr? m

;hrough 1.3 gm (e.g., 1.25 pgm). For the next-generation

MDl system with its disc structgrally identical to that
of the current MD systém, the track pitch-is séﬁ to 1.6 pu
m. The b;t length is set to 0.44 pm/bit for the next-
generatidﬁ MD1 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 néxt—generation MD2 disc is arranged to

increase its storage capacity in linear direction by
resorting to the magnetic super-resolution technigue. The |
MSR technique involves taking advantage of a specific

phenomenon on the disc: that a cut-through layer becomes

‘magnetically neutral when a particular temperature is
reached, allowing magnetic walls that were transferred to
a regenerative layer to move in such a manner that
infinitesimal markings are vieﬁed apparently larger under
a beam spot.

_ That is, the next-generation MD2 disc is

- constituted by a magnetic layer acting as a recording
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spot. For data recording, a |aser pulse magnetic field #bfugusitZ0th
technique is adopted to generate m nuscule nmnarkings on the disc. On the
next - generation MD2 di sc, grooves are made deeper than with a conventi onal
MD disc and their gradient is steeper as well so as to inprove de-track
mar gi ns and to reduce | and-induced crosstal k, wobble signal crosstal k, and
focus leaks. Illustratively, the grooves are in an inclusive range of 160
nm t hrough 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 of
600 nm t hrough 700 nm on the next- generation MD2 disc. As part of its

opti cal - speéRr¥eafiosnsecohdingxat Jemertatdaya,MBl di seuthashidsgh ab&fer,
wavel ength | set to 780 25 31 August 2006 nmand its nunerical aperture

NA to 0.45 fod by abpeghévic leyeri BoRndepiisédeheaskibhkeni se, the
next -generation MD2 disc has its |aser wavel ength A also set to 780 nm

and its numdepoaltafesh Uk et MndPaBedp E@bstheODi a4 ‘é%tth-Ilﬁad the
optical head. The next-generation MDL and MD2 systens both ado t he

so-cal | ed glagee sepesdifg Syrdper ampdbokigipraLding coghere. That is,
grooves are fornmed over the disc surface 7as tracks for recording and
reproduct i OoRMEPOSES - force. When a specific temperature is reached,
the cut-through layer becomes magnetically neutral to let
the magnetic walls transferred in the recording layer be
shifted into the regenerative magnetic layer. “This allows
ihfinitesimal_markings to become visible undexr the beam
v spot. For data recording, a laser pulse magnetic field
modulation technique is adopted to;generéte minuscule
markings on the disc. |
) - On thg next-generation MD2 disc, grooves are made
ldeeper than with a conventional MD disc and their
gradient is steéper as well so as to improve de—frack
rmargins and to reduce land-induced crosstalk, wobble
'signalhcrﬁsstalk, and focus leaks. .Illustratively, the_
grooves are in an inclusive range of 160 nm through 180
nm deep, the grdoye gradient is in an inclusive range.of‘
60 through 70 degreés, andAthe-groove width is in an
inélusive range of 600 nm through 700 nm on tﬁg next-
generation MD2 disc.

As part of its optical specifications, the next-

~generation MD1 disc has its laser wavelength 41 set to 780
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As its error-correcting code system the existing M sy$tAmusitZiif zes a
convol uti onal code based on ACIRC (Advanced Cross Interl eave Reed- Sol onon
Code). By contract, the next-generation MDL and MD2 systens enploy a block
conpl ete code that combi nes RS-LDC (Reed Sol onon- Long Di stance Code) with
BI'S (Burst Indicator Subcode). Using the block conplete error-correcting
code elimnates the need for linking sectors. ‘Under the error correction
schene conbining LDC with BI'S, the |location of a burst error that may
occur is detected by BIS. The error location is utilized in getting the
LDC code to effect erasure correction. Adopted as the addressing systemis
the so-cal | st andblited ngmeaiealdyapertuirer 8hy ta 9i.28l EogPhhabbge8eyfei S
formed, and both sides of the groove is flanked by 26 31 August 2006

wobbl es f ur hesbednaanadgtésali htaamatiDlewilde s tNPenOkr -GHHLSSIHY system
is called ADI.P (Address in Pregroove). The current MD system and the

next - gener abondhBe Aad VP2 18¥8kCHEVELLAGERT 1 lNeRAeRY Lk, Wiereas the

current MD system adopts as Its error-correcting co convo

code cal | edaA@l Res hiifepeXh1l ' n SypLedg: 8Le; ¢St to use
t he bl ock conplete codg conb?%igﬁgﬁ{%gb?an OB?S.QSANS%E g@éu J(@‘tE leég(@:urrent VD

system andi¢he DPEXEngepgtatiPn, MY and M2 systenms differ in

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

~as tracks for recording and feproductioﬁ purposes.

As its error-correcting code system, the existing
MD system utilizes a convolutional code based on ACIRC
" (Advanced Créss Interleave Reed-Solomon Code). By
contract, the next-generation MD1 and MD2 systems employ

.a blqck complete code that combines RS—LDC (Reed Solomon-
Long Distance,Code) with BIS (Burst Indicator Subcode).
Using the block complete error-correcting code eliminates
the neéd”for 1inkipg sectors. Under the error correctiéﬁ
scheme combining LDC with BIS, the location of a burst
error that may occur is detected'by BIS. The error

| location is utilized in getting the LDC code to effect
~erasure correction. |

Adopted as the addressing system is the so-called
wobbled groove system whereby a single spiral groove is

ﬁormed,.and both sides of the groove is flénked by
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redundancy and have different relative positions betweer8! AQufR2806d data.
For these reasons, the next-generation MDL systemwth its physical disc
structurally identical to that of the current MD system handl es the ADI P
signal in a manner different fromthe current MD system The next-
generation MD2 systemis set to nodify its ADIP signal specifications for
better conpliance with the next- generation MD2 specifications. The current
MD system adopts EFM (8 to 14 nodulation) as its nodul ati.-on system
whereas the next- generation MDL and MD2 systens utilize RLL(1, 7)PP (RLL,
Run Length Parity Preserve/Prohibit rntr [repeated m ninmumtransition

Li mited; PPyobbbhéenfuhhishedldedaddeesd- InporiBdubal i omisy Hyea b ei nafter.
The next-generation M and MD2 systens use a Viterbi decoding nmethod as
27 31 Augusadc?ﬁ@@sizh@eéj?sﬂ@maiéiaiﬂlé@mbh@ﬂdd?@é@%ﬂ%?ﬁ%&@&ef esponse
PR(1, 2, 1)M for the MDlL system and on partial response 1, -1)M for

the MD2 sysTiesn cdheesmt 4D iy SY5tane adopt Sq&l ' Fgg}f Li near
Vel ocity) or ZCAV (Zone Con%tant Angul ar Vel oc%%%%%%ﬁggr clﬁflbggzr

vel ocily | sl difldd saf Iedadiicpenehabian WL systemang 1. 98
sec for the next- generation MD2 system~ Wth the current System
standard | igieffeny dRGIY ds 88 ok 2dWSEG Q8 S L
convolutional code called ACIRC, the next-generation MD1
and MD2 systems are set to use Fhe block complete code
combining LDC and BIS. As a result, the current MD system
and the next-generation MD1 and MD2 systems differ in
redundancy and have different relative positions between
- ADIP and data. For these reasons, the nekt-generation Mﬁl
system with its-physical_disc structurally identical to
_that of the currenﬁ'MD system handles the ADIP signal in
a manner different from the current MD system. The next-
generation MD2 system is set to modify its ADIP signal
specifications for better compiiance with the next-
generafioﬁ MD2 specifications.
The current MD system adopts EFM (8 to 14
modulation) as its.modulapion.system, whereas the next-
~generation MD1 and MD2 systems utilize RLL(1, 7)PP (RLL,
Run Length Parity Preserve/Prohibit rmtr [repeated
minimum trénsition Limited; PP, runlengthj), called the
1-7 pp—mpdulation systém hereinafter. The next-generation

~MD1 and MD2 systems use a Viterbi decoding method as
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discs and 1.4 nisec for 74-min discs. For the next gener3tAugastiDab syst em
with its disc structurally identical to that of the current MD system
total data storage capacity per disc is about 300 nmegabytes (on the 80-mn
disc). Because the 1-7 pp nodul ation systemis adopted instead of EFM as
the 'nodul ation system w ndow nmargins are changed from0.5 to 0. 666,

wher eby recording density is increased by a factor of 1.33. Since the

ACI RC systemis replaced by the conbination of BIBwith LDC as the error
correction system data efficiency is :boosted, whereby recording density
I's further increased by a factor of 1.48. Overall, wth the sanme disc in
use, . data Sherngéatapietiegticn mechodpisaxddrede! yadoidl eréhedned t he
current MD system The next-generation MD2 disc utilizing the magnetic 28
31 August - 2PR6L, siper}Miestimittlen NEE sk i snd Wk hesrbposttkpingecor di ng
density in the linear direction; the total data storage capacity anounts -

to about orER i galmimas.foit SHangsy sydtigglr velocity, the data rate-is set
to 4.4 megabits/sec for the next-generation MD1 system and 9.8

trreg_abi ts/sec for whe aexkt- aeagaall AYshER é}\%%‘ég‘_ ei%h?hg i Ric@nst agflovs a
ypi cal structure of the next- génefration | SC. ISTdisC 1S
structural Ipided8ntyE@eity) or ZCAV (Zone Constant Angular Velocity).
Standard linear velocity is set to 2.4 m/sec for the
next-generation MD1 system and';.98 m/sec for the next-
generation MD2 system. With the current MD syé%em,
staﬁdard linear velocity is set to 1.2 m/sec for 60-min _
discs and 1.4 m/sec for 74-min discs.
| For the next generation MD1 system wiﬁh its disc
structurally identical to that of the currént MD system,
‘total data storage capacity per disc is about 300
- megabytes (on the 80-min disc). Becauée the 1-7 pp
modulation system is adopted instead of EFM as the
modulationlsystem, window margins are changed from 0.5 to
0,666,.ﬁhéreby recording density_is increased by a factér
of 1.33. sSince the ACIRC system is reélaced by the
combination of BIS with LDC as the error correction
system, data efficiency is boosted, whereby reéording
density.is further increased by a factor of 1.48. Overall,
with the éame disc in use, data storage capacity is made
_approximately double that of the current MD system.

The next-generation MD2 disc utilizing the magnetic

28




to that of the current MD system That is, the disc is ?#eod@usif0eF 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 M1
disc, as showmn in Fig. 1, a lead-in area on the innernost side (of the
recordable .area, where "innernost" refers to a radial direction relative
to a center of the disc) has a P-TOC (Pre- nastered TOC [ Table O

Contents]) area. As a physical structure, this area constitutes a
pre-mastered area. That is, enbossed pits are forned here to record contro
i nf or mat i onSYR8¥orREPLHELGRelechhdgrat isnfarcheasbBoEE6d haf or mation. 29 31
August 2006 On the outer side, in the radial direction, of the lead-in
area incIudFﬁgoFﬁéHQ-¢€nsétyaihstherEtﬂédaba@reatganfmegéetgggmegg ?ptical
recording is possible). This is a recordable as well as reprodu0|% e area

including #tobtadengapaatks émonhs@eﬂowﬁbaugr@ﬁgegigg%%Egg[ guides. On the
inner side of the recordable area is a U-TOC (User =T area. The U TCC

Carea is the sane it stamlare JAndhatvedfocitle Gy ttd-.,!\Q st;gmJ which
di sc managenent information is recorded. at 1s ﬁ%1 iﬁ'%hé%ﬂgf area
to 4.4 megabits/sec for the mext-generation MD1 system

and 9.8 megabits/sec for_the'next—generation MD2 System.

‘2. Discs
Fig. 1 shows a typical structure of_the next-
generapion MD1 disc. This disc is structurally identical
. Fo that of the current MD system. That is, the disc is
" made up of a dielectric film, a magnetic film, another
diélectric film, and a reflective film, deposited on a
transparent polycarbonate substrate. Thé disc surface is
covered with a protective film.
On the next—generation MD{ disc, as shown in Fig. 1,
a le;d—in area on the innermost side (of the recordableﬁ
area, where “innermost” refers to a radial direction
réla;ive to a cen;er 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
information and other related information such as P—TOC

information.
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is the order of track (audio track/data track) titles ansil Aygasie§esrent
information witten over as needed to keep up wth the recording or
erasure of such tracks. Mdire specifically, the nanagenent information

i ncludes start and end positions of tracks (i.e., parts making up the
tracks) and node settings. An alert track is furnished on the outer side of
the U-TOCC area. This track contains an alert sound recorded thereon that
is activated (audibilized) by the NMD player if the disc is |oaded into the
current MD system The sound indicates a warning that the disc is for use
w th the next-generation MD1 system and cannot be used for reproduction
with the current Ostidme Meer .giadwm nimociportadinofdirke-Hiegor deblghar ea
.(shown in nore 30 31 August 2006 detail in Figure 2) is followed in the
radi al direéeadninbyraeal tadiodingree FiO0C2a889Wss 3a tyYRESAdasi&UCt Ure of
the recordable area on the next-generation MDl disc indicated in Fig. 1.

As illustradedai (whege maghditosot 10 D0re&Ectaend Lo sadl ea Gj.nner
side) has the U-TOC area and the alert tra%k. " reglonzggg?ginﬁ%%g?he

U-TCC area fmda ab€codrddBrk dsSvell Sadlatdn oG9k ia(!rég'\]:ﬂ.{%fu {ng© that the
e outer

data may be reproduced by current MD system players. si de of

the area ofr&edadsiPreshdis BN QUHRE ARG ASRs as their guides.
On the inner side of the recordable area is a U-TOC (User
TOC) area.

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

An'alert track is furnished on the outer side ofm
the U-TOC area. This track contains ah alért sound

- recorded thereon that is activated (audibilized) by the
MD player if the disc is loaded into the current MD
' systém. The sound indicates a warning that the disc is
Efor use with the next-generation MD1 system and cannot be
- used for reproduction with the current system. The

- remaining portion of the recordable area {(shown in more
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where data are recorded in 1-7 pp nodul ation fornmat for 3t#Awgust2006
next -generation MDL system There is a clearance of a predeterm ned
di stance called a "guard band" between the area of data recordings in EFM
format on the one hand, and the area of data storage in 1-7 pp nodul ation
format on the other hand. The guard band is intended to prevent
mal function of the current MD player when the latter is |oaded with a
next - generation MD1 systemdisc. At the beginning of the area of data
recordings in 1-7 pp nodulation format (i.e., inner side), there are a
DDT (Di sc Description Table) area and a reserve track. The DDT area is
desi gned t odetplidceénphygural 2y ilef Bolivyredr £gi ER6 aadihDchudest donni que 1D
(UD). The UDis unique to each storage nedium typically based on

random y 31b3laAbgadtor®Oaregenerated nunbers. The reserve track is
provided to accomodate information for content protection. Furthernore,

th f data gt ' Ul At e T (Fil
e area of data tif.age dHowk & RRypiERaAU saéflfa%d‘x%{ BH e d%lﬂé%_r( ile

Al l ocation Table) area. The FAT area is an area ows the system

to nmanage datea péhﬁsl&{@é‘tné:‘@tlzfgnﬁéélz%ﬂ b1 881 & UEess BYe e e#lglrlgi%g%'pose

conputers. Mre specifically, t systemcarries ou nagenent
0 oon [P 1R L SE O SIS Y POl
: area (inner side) has the U-TOC area and the alert track.
A region containing the U-TOC area and a;ert track has
its data recorded in EFM format so that the data may be
reproduced by current MD system players. On the outer
side of the area of data stored in EFM format is an area
where data are recorded in 1-7 pp modulation format for
the next-generation MD1 system. There is a clearance of a
predetermined distance called a “guard band” between the
area of data récordings in EFM- format on the one hand,
and the area of data storage in 1-7 pp modulation fbrmat
on the other hand. The gu&rd band is intended to prevent
malfunéfiﬁn of the current MD player when th; Iatter ism
‘loaded with a next-generation MD1 system disc.
At the beginning of the area of data recordings 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 replace physically defective
regions and includes a unique ID (UID). The UID is unique

to each storage medium, typically based on randomly
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FAT cluster link information. Once again, the term FAT i3 Augesg@09th a
general sense to refer to a variety of different file nmanagenent schenes
enpl oyed by PC operating systens. The U-TOC area on the next-generation
MD1 disc records two kinds of information: an alert track start position,
and the start position of the area for data storage in 1-7 pp nodul ation
format. When a next-generation MD1 disc is loaded into a* current MD
system pl ayer, information is read fromthe U TOC area of the | oaded disc.
The retrieved U-TOC information reveals the alert track position, allow ng
the alert track to be accessed so that its data will start being

r epr oduced. gdiherat ed t numaeks comha nesdatvee 328k AuguystoZ@G teonstituting
the alert sound warning that the disc is for the next-generation M1

syst em and aerwatodet ¢St domat i@prisiticdotemt t brébeceist ent system The
alert sound may illustratively articulate a nessage |like "This disc cannot

be used on this plraytheérmo¥d, ethal arely off it etorseand nmay 7a be a
sinpl e beep, tone or other warning signal. Wen a next-generation M disc

i s |oaded indduBat NGRS airon:ddl éﬂ@mﬁimeﬁméﬁﬁra@wméﬁ read
fromthe U-TOC area of the | oaded disc. The retrieved
area. The FAT area is an area that allows the FAT system
to manage data pursuant to FAT system criteria used by
general -purpose computexrs. Morg specifiqally, the FAT
system cafries out file management based on FAT chains
involving both a directory indicating the entry pbints of
root files and directories, and a FAT table describing
.EAi cluster link information. Once again, the term FAT is
‘used in a general sense to refer_to'a variety of
different file managément scﬁemes employed by PC.
operating systems. |
- The U-TOC érea on the next-generation MD1 disc
records two kinds of information: an alert track start
positién; and the start position of the area for data
.storage in-1-7 pp modulation format.

When a next-genérafion 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 reveals the alert track position, allowing .

_the alért track to be accessed so that its data will

start being reproduced. The alert track contains data
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TOC information reveals the start position of the area 3I#sgest@édd are
stored in 1-7 pp nodulation format and allows data to be read fromthe
DDT, reserve track, and FAT area. Over the area of data storage in 1-7 pp
nodul ati on format, data nmanagenent is effected not with the U TOC but with
t he FAT system Figs. 3A and 3B show a typical structure of the

next -generation MD2 disc. This disc is also nmade 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 MD2 disc, as depicted in Fig.

3A, the | eadeohstatasing the aDeet sbAAd(WArAihgdiaht 38ndlafugust ROP6
direction) has control information recorded using an ADIP signal. On the

MD2 di sc, 1 bBeCHekensbiersedon ML aysfenlanabOAREH Phlgsby £SP! aced by

the lead-in area having control information bas on the signal. The

recordabl e géggogﬁéiiéﬂgwiggn%ﬂ%té&pféﬁpesI§€ -in area is a recordable as
wel | as reproduci ble area that has groovég orived therein as guides for

o o R S O SRR Y AT
message like "This disc cannot be used on this player.”
Alternatively, the alert éound may also be a simple beep,
tone or other warning sigpal.

When a next~generation-MD1 diéc is léédéa into a
next-generation MD1 system player,'information is read
from the U-TOC area of the loaded disc. The retrieved U-
TOC information reveals the start position of the area

- where data are stored in 1-7 pp modulation format and

~‘allows data to be read from the DDT, reserve track, and
FAT area. Over the area of data storage in 1-7 jo)s]

.modulation format, data management is effected not with
the U-TOC but with the FAT system.

-fiés. 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 film.

On the next-generation MD2 disc, as depicted in Fig.

3A, the lead-in area on the inner side (in a radial
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Fig. 3B, the magnetic filmis constituted by a magnetic 31/&ugest 201 acti ng
as a recording layer for recording data, by a cut-through |ayer 102, and
by a nagnetic |layer 103 for data regeneration, all deposited on the
substrate. The cut-through |ayer 102 serves as a |ayer that regulates

swi tched connective force. Wien a specific tenperature is reached, the
cut-through |ayer 102 becones nmagnetically neutral to let the magnetic
walls transferred in the recording layer 101 to be shifted into the
regenerative magnetic layer 103. This allows infinitesiml markings in the
recording layer 101 to be viewed as apparently enlarged under the beam

spot on thediregebenhthas cegbesl cihbyemaddsn Mbebhaedautorgesd, disepis a
next - generation MDL disc 34 31 August 2006 or a next-generation MD2 disc

can be det espaell. basedn Moh gy ol iQR-L&it ERde Jeads n
area. Specifically, if P-TOC information in enboggé 6%tsm?s g%egFed from

oo g e g B MR ALON

a next-generation 1 disc. contr ormation
signal is gt ; - < d i.th no. P-TOC ipformation in
G ehAF R ol Stkdd) A She ibdh MO0

enbossed pits detected, 1t neans t ng genext-generation
(I;/chd: zc BOWabeiasrégné]:ea[rtoifng c%r%[rrlt r&%‘ssi@en%ﬁeh%.el\é[) - id:i Sacrgar (g_rg the M2
@ recordable as well as reprqducible area that has
" grooves formed therein as guideg fo; recording tracks.
The recordable area has data recorded in 1-7 p§
modulation format.
On the next-generation MD2 disc, as indicated in
Fig.'BB, the magnetic film is constituted by a magnetic
~ layer 101 acting as a recording layer for recording data,
_by a cut-through layer 102, and by a magnetic layer 103
for ‘data regeneration; all deposited on the subétrate.
The cut-through layer 102 serves as a layer that
regulates switched connective force. When a specific
tempergtﬁre is reached, the cut-through layer 102 becomés
magnetically neutral to let the magnetic walls
transferred in the recording layer 101 to be shifted into
the regenerative magnetic layer 103. This allows
infinitesimal mafkiﬁgs in the recording layer 101 to be
viewed as apparently-enlarged under the beam spot on the
regenerative magnetic layer 103. |

Whether a loaded disc_is a next-generation MD1 disc
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limtative of the invention. Alternatively, phase diffe8efumsst0066 a
tracking error signal between on-track and off-track nodes may be utilized
in determning the disc type. As another alternative, the disc nmay 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 nodul ation format. A DDT area and a reserve track are |ocated at
the beginning of (i.e., on the inner side of) the area where data are
recorded in 1-7 pp nodulation format. The DDT area is provided to record

al ternate aP®a2 nenbgeeeatratatn MD2 dbsagtag Beteepatminegasassd emded to
repl ace physically defective areas. Mreover, the DDT 35 31 August 2006

area i ncl udelse ainfomgentoh tabltetvddtl fAONEES Pe4@PLIACSPEAL area, which
I ncludes a recordable area that substitutes for the physically defective

areas. The SpﬁwmiﬁﬁEmEYIaﬁfepkﬂgpsiﬁféﬁméﬂgOﬁrEhl%§%8€%G&|%?§caf CIUSter(s)

determ ned to be defective and al so keeps tracks

in the replasesenid af Qs asss e 4, a{;tﬁ‘%,aaﬁrbtrh‘&%fﬂ%'i’ acﬁeo Ic‘cﬁhe Ceserve

clusters. The DDT area al so contains nenti onéed a ove

' ;:’ 2gki n(S:T 8&% Elir:éﬁzg@%tkgngM ﬁEQﬂt §0LcPERt §CHLR %UI}EE%% :Lon 1 dalle%a s
If centrol information based on the ADIP signal is
detected from the lead~in area,‘with no P-TOC infermation
in embossed pits detected, it means the disc in question
is a next-generation MD2 disc. However, this manner of
distinguishing the MD1 disc from the MD2 aisc is not
1imitative of the invention. Alternatively, phase
differences in a tracking error signal between en—track

- and off-track modes may be utilized in determining the
disc type. As. another alternative, the disc may be given
& detection hole for disc identification purﬁoses.

Flg 4 shows a typical structure of the recordable
area on the next-generation MD2 disc. As illustrated 1n_
Fig. 4, the recordable area has all its data recorded in
1-7 pp deulation_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‘modﬁlation
fbrmat.. The DDT area is provided to record alternate area
management data for managing alternate areas intended to

replace physically defective areas. Moreover, the DDT
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data recorded in 1-7 pp nodul ation format. The FAT area 31Augusied0dy t he FAT
system for managi ng data. The FAT system in this enbodi nent, effects data
managenment pursuant to the FAT systemcriteria applicable to '
general - pur pose personal conputers. No U-TOC area is provided on the

next -generation MD2 disc. Wien a next-generation MD2 disc is |oaded into

a next-generation MD2 player, data are read fromthe DDT area, reserve
track, and FAT | ocated as descri bed above on the disc. The retrieved data
are used for data managenent by the FAT system A tinme-consun ng
initialization process is not needed on next-generation MDL and MD2 di scs.
“More speci&real ipcludes | alnasigenens pabléeehht afavagédese 36 31

August 2006 di scs except for advance preparation of a DDT area, a reserve

track, and zeplacemseniseired, tvblels iMelwdbdta areddMadiohb earbRt end@y be
directly witten to the recordable area of an unused disc and then read

t her ef r om vétihorH tut e ORES e HO PR s b1 B | FSEL QN R Ss . Sppa gnal formats
What follows is a description of signal Tornats for the next-generation

L TR B Ba SR ! el L TE G

Hdetermiqed to be defective and also keeps tracks of the
logical cluster(s) in the replacement area assigned to
replace the defective 10gica1‘c;usters. _The DDT area also
contains the UID mentioned above. The reserve track
stores information for content protection'purposes;

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

No U-TOC area is provided'on the next-generation
‘MD2 disc.r When a next-generation MD2 disc is loaded inﬁg
a neit—genera;ion MD2 player, data are read from the DDT
area, reserve tragk, and FAT located as described above
on the disc. The retrieved data are used for data
management by the FAT system.

A time-consuming initialization process is not
needed on next-generation MD1 éﬁd MD2 discs. More

specifically, initialization is not required on these
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correspondi ng to-the data size of a sub-code block is ré&bauged@0eE an

i ncrement of access for read and wite operations. Because the

convol utional code schene involves an error-correcting code sequence
spanning a plurality of sectors, it is necessary to provide a .linking
sector between-adjacent sectors when data are to be updated. As its
addressing system the current MD system adopts the wobbl ed groove schene
called ADIP in which a single spiral groove is formed, and both sides of
the groove are flanked by wobbl es furni shed as address information. The
current MD systemoptinmally arranges the ADIP signal for gaining access to
t he 2, 352- b{li8cgeekoept ThernadvageacpaepanatbDinand MBDTystreap,aby 37 31
August 2006 contrast, enploy a block conplete code schene that conbines
LDC wi th Bl 8gsender egackls an@4akininbyie beoCkfasabdasi D6EBABDRGOS access
for read and wite operations. Linking sectors are not needed by the bl ock

conpl ete COHART tdbls, ITaeyelay MRIdirestiRatetihia deds geperaldandil
systemutilizing the. disc of the current MD system rearrange the AD P

signal in aafBaANSf £OMPAYEEE AM4H AndeWhELCAL M NgndBL ARG J D hout

next - generation MD2 systemis set to alter the AD P signal specifications

to conply Wédothee S&@%ﬁlﬁﬂﬁ%%t%cﬂ? ﬁg&(ééggperati on MD2 system Fig.
0 e

5, 6, and 7 are explanatory views err or

3. Signal formats
What follows is a description of signalnformats for
the next~generation MD1 and MD2 systems. The current MD
syétem utilizes the convolutional code called ACIRC as
its error correction system in which a 2,352-byte sector
éorresponding to.the data size of a sub—code_blocklis
“regarded as an increment of access for read and write
operations. Because the convolutional code scheme 7
‘involves an'error—correcting code sequence spanniné a
plurality of sectors, it is neéessary to provide a
linking sector between adjacent sectors when data are té
be updated. As its addressing system, the current MD
system adopts therwobbled groove scheme.called ADIP in
which a single spiral groove is formed, and both sides of
the groove are flanked by wobbles furnished as address
information. The current MD system optimally arranges the
ADIP signal for gaining access to the 2,352~byte sector.

- The next-generation MD1 and MD2 systems, by
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correction systemfor use with the next-generation VD1 a¥idAugist 28965t ens.
This error correction system conbines an LDC based error-correcting code
schenme illustrated in Fig. 5, with the BIS scheme shown in Figs. 6 and 7.
Fig. 5 depicts a typical structure of a code block in the LDC based
error-correcting code schene. As shown in Fig. 5, 'each error-correcting
code sector is provided wth a four-byte error detection code EDC, and
data are laid out two-dinmensionally in the error-correcting code bl ock
that is 304 bytes long horizontally and 216 bytes 1long vertically. Each
error-correcting code sector is nade up of two-kilobyte data. As

i1l ustrat edcomtFagt, Semplde SQiduk axdiyp Pdibe byd@e ess1¥m WHACt | Nng code
bl ock 38 31 August 2006 includes 32 error-correcting code sectors of

-two- ki | obyteonistries eaud. wiltle B Lr4i ¥4 €8 | 10 £9688 SRAL A G put
two-di nensionally in the 304-byte-by-216-byte error- correcting code bl ock

are furni shed Mmertdhaht YoM ddbdss3Fobide £ A G {EC ;0! omon
parity code.. Figs. 6 and 7 depictc% t;%?%a BI S é%%&itufgsﬁﬁgﬁ shown in

o5 2w SSis sl Alabghonyathe 81l RSP daa, e
I%Ing 2_'7,5' gytélﬁlsl%,[ g‘gﬁdel%s/ ,O%?Tetquli%%%zgya%g tth% %SeZitS-g%e%%t%fbnd%%: As shown in
system utilizing the disc of the current MD system
rearrange the ADIP signal in a manner complying with a
new recording mgthod. The next-generation Mquéystem is
set to alter the ADIP signal specifications to comply
with.the specifications of the-next;generation MD2 system.
Fig. 5, 6, and 7 are explanatory views of the error
cprrection system for use with the next-generation MD1
and MD2 systems. Ihis error correction system combines an
LDC-based error-correcting code scheme illustrated in Fig.
5, with the BIS scheme shown in Figs. 6 and 7.
Fig. 5 depicts a typical structure of a code block
in the”LDC~based error-correcting cbdé scheme. As shownm
in Fig. 5, each érror—correcting code sector is provided
with a four-byte error detection:code Ebc, and data are
laid out two-dimensionally in thé error-correcting code
blqck that is 304 bytes long horizontally and 216 bytes
long vertically. Each error-correcting code sector is

made up of two-kilobyte data. As illustrated in Fig. 5,

the 304-byte-by-216-byte error-correcting code block
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frames each structured as described above. A BIS data cHdwgpg 280096 =
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 code attached to the 1,488-byte data.
This. code structure provides a reinforced error correction feature. Wth
this BI'S code enbedded at intervals of 38 bytes of data, the | ocation 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 ADI P
signal is recorded as wobbles forned on both sides of a single spiral
groove, as $howades BRgerBor-88rBdchigystod@O6ectbat b8, twbekADbBységnal is
recorded by having address data frequency-nodul ated and forned into groove

wobbl es i nddtaceseheritle 3 Gridrepetscity s sQMHFs fyimtanf the
ADI P signal for the next-generation MDL system As shown in Fig. 9, each

sector of tﬁﬁoﬁ@hﬂeﬁéﬂaﬁéll{r%H:ﬁ@ci@i)-bﬂfﬁenﬁﬂezi'@,—ﬁ‘ﬂ;/]téoé‘ffgfl sync data,
ei ght high-order bits of an ADI P cluster” nunber, eight |ow order bits of

the ADIP ol sskeecRuRbCEoaan, 8ot abs  rAPhPanSaCt OF: IUEDEL 200 & 34:bi
error detectlon code” CRC. The sync data constitute a si év of a
'bit error-correcting Reed-Solomon parity code.

'Figs. 6 and 7 depict a typical BIS structure. As
shown in Fig. 6, a oneebyte BIS_is inser;ed at intervals
of 38 bytes of data. One frame is constitutedqby 152
bytes (38 X 4) of data, three-byte BIS data, and 2.5—byte
frame sync data amounting to 157.5 bytes of data.

As shown in Fig. 7, a BIS block is formed 5y 496
frames each structured as described above. A BIS data
code (3 X 496.= 1,488 bytes) includes 576—byte‘user
control data, a 1l44-byte address unit number, and a 768-
byte error-correcting code.

As described, the BIS code has the 768~byté error-
cérre§£ing code attachéd to the i,488—byte data. This..w
code structure provides a réinforced error correction
feature. With this BIS code embedded at iﬁtervals 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 reéorded as wobbles formed on

both sides of a single spiral groove, as shown in Fig. 8.
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predeterm ned pattern used to detect the beginning of arB! ADkP26¥Wct or .

Li nki ng sectors are needed by the current MD system because this system
utilizes convolutional coding. The sector nunbers for |inking use are
negative nunbers for sectors FCh, FDh, FEh, and FFh (he hexadecimal). The
ADI P sector format is the sane as that of the current MD system because
t he next-generation MDL systemutilizes the sane disc used by the current
MD system The next-generation MDL system as shown in Fig. 10, has its
ADP cluster structure formed by 36 ADIP sectors ranging fromFCh to FFh
and fromOFh to 1Fh. And as illustrated in Fig. 10, one AD P cluster-is

made up of Thiat aigpnshe tADIPgsigwal etorebaGrdQCks BivHAgkid@byies 40 31
August 2006 each. Fig. 11 depicts an AD P sector structure for use wth

the next - gediet &t £ 0aqbRe Pyt @l addd Sarid FE6EHEE 1800t §-ASvd b Pasect ors,
so that each ADIP sector nunber can be expressed in four bits. Linking

sectors areifoiiswmepsdes-9y he next-generation MD2 system because the
system uses the bl ock conplete error-correcting code. As shown in Fig. 11,

oo Er T SooT SR Bl e ORI S o A
m d-order hiisof fdie AR RG0S M P UWysten.
As shown in Fig. 9, each sector of the ADIP signal
(ADIP sector) is made up of fou;-bit sync data,.eight
high-order bits of an ADIP cluster number, eight low-
order bits of the ADIP cluster number, an eight-bit ADIP
sector number, and a 1l4-bit error detection code CRC.
The sync data constitute a signél of a
predetérmined 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 uée are negative numbers
for sectors FCh, FDh, fEh, and FFh (hﬁ hexadecimal). The
ADIP ééctor format is the same as that of the current Mﬂ
system, because the next-generation Mﬁl system utilizes
the same disc used by the current MD system.
The next-generation MD1 system, as shown in Fig. 10,
has iﬁs ADP cluster structure formed by 36 ADIP sectors
ranging from FCh to FFh and from OFh to 1Fh. Aﬁd as

illustrated in Fig. 10, one ADIP cluster is made up of

data constituting Ewo recording blocks of 64 kilobytes
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| ow-order bits of the ADI P cluster nunber, a four-bit ADIARE#&0r nunber,
and an 18-bit error-correcting parity code. The sync data constitute a
signal of a predeterm ned pattern used to detect the beginning of an ADP
sector. The ADI P cluster nunber constitutes 16 bites; i.e., high-order
four bits, md-order eight bits, and |oworder four bits. Since 16 ADI P
sectors nmake up an, ADIP cluster, each ADI P sector nunber is given in four
bits. Whereas the current MD systemutilizes the 14-bit error-detecting
code, the next-generation MD2 system enploys the 18-bit error-correcting
parity code. For the next-generation MD2 system as showin Fig. 12, each
ADI P 41 ‘31 Qaghist 2006 cluster is provided with one recordi ng bl ock of 64
kil obytes. Fig. 13 depicts relations between an ADIP cluster and BIS

frames for the newiggenar ddgittdDhrs BOlreMs bt i @MFUdt Uried fok0ugene ADI P
“cluster is constituted by 36 ADIP sectors ranging fromFC to FF and from

00 to 1F. Awiin0ri el O6dnOfabrbk NP M RS el] Ghid Seahddigeenent for

read and wite operations, is laid out i'n tw portions in each AD P

cluster. Eaidhalids SREtade Ssdiedstfd dd ko'W tipTs - Sectod Mmlddyst -hal |

18 sectors and the second-half 18 sectors
can be expressed in four bits. Linking sectors are not

needed by the next-generation MD2 system, because the
- system uses the block complete grror-cor;ecting code.

As shown in Fig. 11, the ADIP sector structure for
the next-generation MD2 system includes four-bit sync
data, four high-order bits of an ADIP cluster number,
eight mid-order bits of the ADIP cluster number, four
low-order bits of the ADIP cluster number,'a four-bit

- ADIP sector number, and an 18-bit error-correcting parity
code.

The sync data constitute a signal of a
predetermlned pattern used to detect the beginning of an
ADIP sector. The ADIP cluster number constitutes 16 bltes
i.e., high-order four”blts, mid-order eight bits, and
Vlbw-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 system
‘émploys the 18-bit efror—correcting parity code. For the

next-generation MD2 system, as show in Fig. 12, each ADIP

41




as shown in Fig. 13. The data in one recording bl ock fordtiAugusi@006 ncr enent
for read and wite operations are placed in a BIS block nade of 496 franes
ranging fromframe 10 to frane 505. The 496-franme data constituting the
BIS block are prefixed with a 10-frane preanble ranging fromframe O to
frame 9. The data franes are further suffixed with a six-franme postanble
ranging fromframe 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 AD P cluster,
the first half ranging fromAD P sector FCh to ADIP sector ODh, the
second half ranging from ADIP sector CEh to ADIP sector 1Fh. The preanble
and post anbféuaterpisvpdeditied4@iBl AngusécdP@bngpbbbektof hesadat a upon

| i nkage with adjacent recording blocks. The preanble franes are al so used

for data PLkilsbitéenent, signal anplitude control, and signal offset
control. A physical address used to record or reproduce data to or froma

gi ven recor ding bliagk, ixs dRSi @ ebidkid RANIANSE, MO st er, and

di stinction of either the rst half or the second

Wen a physhgabrgdgrgassi Sofleghgnad Srd{ operati on,
the ADI P sector |siwrstsré%d fromt$¥1é$§?ﬁ%%§%%al %é ion. Froma
reproduced_S|gnaIAy éﬂg%ﬂNQADFlg. 10, one ADIP cluster isg

;Constitqted by 36 ADIP sectors ranging from FC to FF and
from 00 to 1F. A recording blogk of 64_kilobytes, which
is an increment for read and write'operations,—is laid
;out in two portions in each ADIP cluster.

Each ADIP sector is divided into two parts, i.e.,
the ﬁirst~ha1f 18 sectors and the second-half 18 sectors
as shown in Fig. 13.

The data in one recording bloék forming an
increment for read and write dperations are placed in a
BIS block made of 496 frames ranging from fraﬁe 10 to
frame 505. The 496-frame data constituting the BIS block
are pféfixed with a 1Q—frame'preamb1e ranging from framé
0 to frame-9. The data frames are further suffixed with a
six-frame postamb}e ranging from frame 506 torframé 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 to ADIP sector

- 0Dh, the second half ranging from ADIP sector OEh to ADIP

sector 1Fh. The preamble and postamble are provided to
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sector, the ADI P cluster nunber and ADI P sector nunber 3drAugngifiteved so as
to determ ne whether the first half or the second half of the AD P cluster
isineffect. Fig. 14 illustrates relations between an ADIP cluster and
BIS franes for the next-generation MD2 system For the next-generation M2
system as shown in Fig. 12, 16 ADIP sectors constitute one ADI P cluster.
Each ADIP cluster is furnished wth one recording block of 64 kil obytes
of data. As shown in Fig. 14, the data in one recording block (64

kil obytes) constituting an increnent for read and wite operations are
placed in a BI'S block nade up of 496 franes ranging fromfranme 10 to frame

505. The 496rdBedd #uguidc2086on 1 amRag@t i o] dddhPIrdbor Bl Ry bl ock are
prefixed with a .10-franme preanble ranging fromTfrane 0 to frame 9. The

data frameshBosed ur ter prebhiiied o apeX 218 ROFAME o 3361 N 1 om
a ce

frame 506 to frame 511. A total of 512 franes o a are pla in the

ADI P cl ust eseteisthdtst:, fiQAAD L ol DI P secto e reanbl e
and postanbl e franes befl(;grﬁe andmﬁa:ﬁcéer e%eﬁ%ac{ﬁa’ farrgcfreésl%r%éezﬁporfogvglee ed to-
protect thegataupon |inkage with adjacent recording blocks. The preanble

frames are al so used for data PLL settlenent, signal anplitude control
and si gnal OffsetAPBH§59Lal address used to record or reproduce data

to or from a given recording block is designated in two
portions: an ADIP clustér, and distinctipn of either the
fi;st half or the second half of the cluster. ‘When a |
physical address is designated for a write or a read
operation, the ADIP sectoﬁ is first read from the ADIP
signal in question. From a reproduced_signal of the ADIP
sector, the ADIP cluster number and ADIP sector number
are retrieved so as to determine whether the first half
or the second half of the.ADIP cluster is in effect.

Fig. 14 illustrates relations between an ADIP
cluster and BIS frames for the next-generation MD2 system.
For the next-generation MD2 system, as shown in Fig. 12:
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 déﬁa in one recording
block (64 kilobytes) constituting an increment for read
and write operations are placed in a BIS block made up of

496 frames ranging from frame 10 to frame 505. The 496-
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A physi cal address used to record or reproduce data to HrAugngd@P@6 gi ven
recording block is designated in the formof an ADIP cluster. Wen a

physi cal address is designated for a wite or a read operation, the ADI P
sector is first read fromthe ADIP signal in question. Froma reproduced
signal of the ADI P sector, the ADIP cluster nunber is then retrieved. To
start witing or reading data to or fromthe disc of the above structure
requires using various kinds of control information for |aser power
calibration and other purposes. As shown in Fig. 1, the next-generation
MDI disc has the P-TOC area included in the lead-in area. D verse itens of
control i nfbrame idatareonstyitiuteihd ridm 4818 lblogdsdr? (e fibed RefIC area. A
P-TOC area in enbossed pits is not provided on the next-generation M2

di sc;  cont rod - frdnes mtéables rdmptepdr&soffask Usi g £handD P sipgnal in the
| ead-in area. Because the next-generation MD2 disc utilizes the magnetic

super - r esol ddti D NE daedEi g, Flas R RAVET Lty Olh d SsAn ¢ tant factor.
For that reason, calibration areas for use in power control are provided

(in the |eagodunniids headsion SidRstieind MR A Al on WORALSC el 0. 15
- -out area structure on the next-generation di sc.
As il lustraied franfdsd ofl¥ata are placed in the ADIP cluster ranging
from ADIP sector Oh to ADIP sector Fh.

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

A physical address used to record or reprodﬁce data
to or from a given recording block is designated in the
form of an ADIP cluster. When a physical addresé is
designated fpr a write or a read operation, the ADIP
sector is first read from the ADIP signal in queétion.
From é.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 informétion for laser power calibration and
other purposes. As éhown in'Fig.'l, the next—generation :

'MD1 disc¢ has the P-TOC area included in the lead-in area.

Diverse items of control information are acquired from
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the lead-in and | ead-out areas of the disc have each a 3awenst@8l6 brati on
area for |aser beam power control purposes. The lead-in area includes a
control area that records ADIP control information. The AD P control
~information describes disc control data using the |ow order bit area of
the ADIP cluster nunber. More specifically;, the AD P cluster nunber starts
at the beginning of the recordable area and constitutes a negative val ue
in the lead-in area. As shown in Fig. 15, the ADIP sector on the
next-generation MD2 disc is made up of four-bit sync data, eight

hi gh-order bits of the ADI P cluster nunber, eight-bit control data (i.e.,
1 ow 45 31 AtuhesP-2006areader bits of the ADI P cluster nunber), a four-bit
ADI P sector nunber, and an 18-bit error-correcting parity code. As
depicted in Fig. 15 P410E em irownvaedigixofid hot AR ieaedtar nunber
describe control data such as a disc type, nmagnetic phase, intensity, and

read power.tHaendkghgeneeat bii vMmd dhec ADEheloBt ShromibeioRr£s | ef t
intact, which permts detection of the current- cluster position with a

fairly highidegese pécasded atding AL BOEPOSigRa1 g AR Asgelor "8 allow
the I ocations of ADI P clusters to be known precisely at predeterm ned
intervals, hesausgdhmel @he heWrQbeee AiliS Mg iAR Brilizes the
| magnetic super-resolution technique, laser powerréontrol
is an important factor. For thgt reason, calibration
areas for use in power control are provided in the lead-
 in and lead-out areas of the next-generation MD2 disc.

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

The lead-in area includes a control area that
records ADIP control information. The ADIP control
inforﬁétion describes disc control data using the low- )
order bit area of the ADIP cluéter number .

More specifically, the ADIP cluster number starts
at the begiﬁning 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 disc is made
up of four-bit sync datg, eight high-order bits of the

ADIP cluster number, eight-bit control data (i.e., low-
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cluster nunmber are left intact. How control data are recdrilgdst@dléng t he
ADI P signal is described in detail in Applicants' Japanese Patent
publication No. P2002-319246, published on 31 Cctober 2002, the entire
contents of which being incorporated herein by reference.. 4. Structure of
t he recording/ reproduci ng apparatus Described below with reference to
Figs. 16 and 17 1is a typical structure of a disc drive unit

. (recording/ reproduci ng apparatus) that conplies with discs for
recordi ng/ reproduci ng use with the next- .generation MD1 and MD2 systens.
46 .31 August 2006 Fig. 16 shows a disc drive unit 1 that is connectable

illustr I t r I ter The _di sc. dri nit
|nclude§EH%§ %ﬁg%d?FsgB%néﬁeg ciﬁgﬁé “@F& sférfegﬁtpéFlé§I§ a cluster
_buffer . ayxi iary USB (Universal Seri al Bus)

i nterfaces (":11"@ @’ané l%ﬁ’é FFCOPEFRFTErg opardhy gRdeudi o
pr ocessi ve unjt permts recordlnghand

t. 1 2
reprodu%gggﬁnéFtﬁaténtglandl?roﬁ$% ?6€BEd18W§€r§9r bhEs afskhgo is a

next-g ﬁﬁ gtliﬂ MD1 disc, - next - generation MD2 disc, or a current M
syst em S SFﬁFePHQPers@?%%¥HP% gPntkelndata eutheaanatdisaill be

. di scussed
- type, magnetic phase, 1nten31ty, and read power.

The high~order bits of the ADIP cluster number are
left intéct, which perﬁits detection of the currentA
cluster positioﬁ with a  fairly high degree of éccuracy.
ADIP sector "0" and ADIP sectoxr "8" éllow the locations
of ADIP clusters to be known precisely at predetermined .
iqtervals, because thé eight low-oxrder bits of the ADfP

 cluster number are left intact.

How control data are recorded using the ADIP signal
is déscribed in_detail in Applicants’ Japanese Pateﬁt
publication No. P2002-319246, published on 31 October 2002,
the entire contents of which being incorporated herein by

reference..

4. - Structure of the recordiné/reproducing apparatus
Described below with reference to Figs. 16 and 17
- is a typical structure of a disc drive unit
_(recording/reproducing apparatus) that complies with
f_discs,for recording/reproducing use with the next-

. generation MD1 and MD2 systems.
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|ater with reference to Fig. 17. The nmenory transfer condtrAlghg20® control s
transfers of wite and read data to and fromthe nedia drive unit 2.

Under control of the menory transfer controller 3, the cluster buffer
menory 4 buffers data that are read in increnents of recording bl ocks from
data tracks of the disc 90 by the nedia drive unit 2. The auxiliary nenory
5, under control of the nenory transfer controller 3, stores various itens
of managenment information and special information retrieved fromthe disc
90 by the nedia drive unit 2. The systemcontroller 9 provides overal
control 47 31 August 2006 inside the disc drive unit 1. Furthernore, the

system control | erFid comd rlsws AMAAYC /A 0Rs Wit 1 hahdrersgonal  conput er
100 connected to the disc drive unit 1. Mre specifically, the system

control | er Qoﬁﬁecﬁé’ﬂl@”ifﬁ&éﬂ?é&’i@%%ﬁl@ﬁt%?%éfgoﬂﬂ Sgﬁ@&u&@ﬁ%cﬁf 100

via the USB interface 8 and USB hu n set up, system-

controller 9 receipMgs ﬁ%égﬁ@tﬁa@ﬂ&s&e reqﬁjeeli';ﬁ ad1rc:lw% ru%%g: request

fromthe personal conputer stat us ormati on "and ‘ot her
recessar Y, o GRIEL PR gcLe R 10N o Lustr At LR LtE 20 15
an auxiliary memory 5, USB (Universal Serial Bus)
interfaces 6 and 8, a USB hﬁb 7, a system controlier 9,
and an audio processing unit 10.
The media drive unit 2 permits récordiné-and
reproduction of data to and from a loaded disc 90. The
disc 90 is a next-generation MD1 disc, a next*generatidn
ﬁnz disc, or a current MD system disc. An internal
structure of the media drive unit 2 will be discussed
later wifh reference to Fig. 17.
The memory transfer controller 3 controls transfers
‘of write and read data to and from the media drive unit 2.
Under control of the memory transfer controller 3,

the cluster buffer memory 4 buffers data that are read in

increments of recording blocks from data tracks of the

disc 20 by the media drive unit 2.

The auxiliary memory 5, under control of the memory
transfer controller_3, stofes various items of management
information and special information retrieved from the
disc 90 by the media drive unit 2.

The system controller 9 provides overall control
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media drive unit 2 to retrieve nmanagenent information arid Augedi@pd from t he
di sc 90, and causes the nenory transfer controller 3 to place the
retrieved managenent information, etc., into the auxiliary nenory 5. G ven
a request fromthe personal conputer 100 for reading a certain FAT sector,
the systemcontroller 9 causes the nedia drive unit 2 to read a recording
bl ock containing the FAT sector in question. The retrieved recording

bl ock data are witten to the cluster buffer nmenory 4 under control of the
menory transfer controller 3. Fromthe recording block data witten in the
48 31 August 2006 cluster buffer menory 4, the systemcontroller 9
retrieves timsiide acloondise udringe tinei f equeFhat HAMERE! the sth@anet ri eved
data are transnmitted to the personal conputer 100 through the USB

interface GamtrdSBehud donthrshs conhu®lcHfidhe SYEh MEPUrabder 9. Gven
a request fromthe personal conputer 100 for witing a certain FAT sector,

the systemassiguds ef0d coasdsed NS Bl agdid V@4 tygi ¢ 0 read the

recordi ng bl ock containing the FAT sector 1 n question. The retrieved

recording bl ock | st eiEd ke yE] URECL AULhermImy & gunder control of
the menory transfer controller 3."The systéemcontrollér Pee S the nenory

transfer  communicatively connected to the personal computer 100
via the USB interface 8 and USB hub 7. In this setup, the
system controller 9 receives commands such as a write
request and a read request from the personal csmputer 100
and transmits status information and other necessary
information to the PC 100.

Illustratively, when the disc 90 is loaded into the
media drive unit 2, the systemrcontroller 9 instructs the
media drive unit 2 to retrieve management information and
others from the disc 90, and causes the memory transfer
controller 3 to place the retrieved management
information, etc., into the auxiliary memory 5.

‘Given a request ﬁrom the personal computer 100 fd;
reading a certain FAT sector, the system controller 9
causes the media drive unit 2 to réad a recording.block
containing the FAT sector in question. The retrieved.
recording blockrdata are written to the cluster buffer
memory 4 under control of the memory transfer controller
3.

From the recording block data written in the
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controller 3 with the FAT sector data (i.e., wite data)31Agnstad0&d rom t he
personal conputer 100 via the USB interface 6. In the cluster buffer
menory 4, the correspondi ng FAT sector data are updated under control of
the systemcontroller 9. The systemcontroller 9 then instructs the nenory
transfer controller 3 to transfer fromthe cluster buffer nenory 4 the
recordi ng bl ock data, with the rel evant FAT sector updated therein, to the
nmedia drive unit 2 as wite data. The nedia drive unit 2 wites the
received recording block data to the disc 90 following a data nodul ation
process. 49 31 August 2006 A switch 50 is connected to the system

control | er @lusdén sowsifdrméfoty 4/5ethd sypdiert eowpesELéHN9 NDde of the
disc drive unit 1 to either the next-generation MD1 system or the current

MD system iéteidieds WHdQatdeedhoc ot ing UM trdqisSsCapaple ot ting
audio data to the current MD systemdisc 90 in ohe of two formats: in the

formal of U Gty dd DSIA Ofardhiifed AgHOIpdhitendiext - generation

MDL system The switch 50 serves to show the user e what

oper ati on BioiferSelo Pt hfuorliife Udn/§ HUtrske Wi d 6y i GhANIFal switch
I's shown, an ‘“electrical, maggnetlc or E}\{Iébl’l &tswlet::,éﬂ rraya}‘l)e used as wel | .
~The disc dnjyg UidnehdsS JHWHS G U R ISR 5.
Given a request from the personal qomputer 100 for

writing a certain FAT sector, the system controller 9

causes the media drive uhit 2 to fead the reco;ding block

containing the FAT sector in guestion. The retrieved

recording block is written to the cluster buffer memnory 4

under_control of the memory transfer controller_B.

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 FAf sector data are updated under contfol
of thé system controller 9. :

The system conﬁroller 9 then instructs the memory

transfer controller 3 to transfer from the cluster buffer
memory 4 the recording block data, with the relevant FAT
sector updated therein, to the media drive unit 2 as
write da;a. The media drive unit 2 writes the received

recording block data to the disc 90 following a data

modulation process.
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unit 51 such as an LCD (Liquid Crystal D splay). Wen fedlAugustR0@ di spl ay
control signal fromthe systemcontroller 9, the display unit 51 may

di splay text data and sinplified icons constituting status information on
the disc drive unit 1 as well as user-oriented nessages. In its input
section, the audio processing unit 10, includes illustratively an anal og
audi o signal input part nade of a line input circuit and a m crophone
input <circuit, an A/D converter, and a digital audio data input part. The
audi o processing unit 10 al so includes an ATRAC conpression

encoder/ decoder and a conpressed data buffer nenory. Furthernore, the

audi o processi ng unidwiterb® Bk AUgaie AU td NH&IABSstidin | dSn U SECt i on
a digital audio data output part, a D/A converter, and an anal og audi o

signal . outphispawitdmdes ofsaubéderQUDM LGS M S ta @G andgadphang. out put
circuit. If the disc 90 is a current M systéﬁy%i%c angm?? audi o tracks

are to be racesdediye s o) S % il fidal napdigeala (1 gl 0g audi o

signals) are input to the audio processing unit~ e input data are
et oM oFh e A SRS SIS S B B,
PO audio day ar e ihep SPRLSSheth 4 ATRAGSTRIES IR, sagino before
current MD system disc 90 in one of two formats: in the
format of the current MD systém, or in the format of the
next-generation MD1 system. The switch 50 serves to show
the user explicitly What.operation mode is set on the
.disc drive unit 1. While a mechanical switch is shown, an
~electrical, magnetic or hybrid switch ﬁay be used as well.
The disc drive unit‘l is furnished with a display
unit 51 such as an LCD- (Liquid Crystél Display). When fed
with a display control signal from the system cdntroller
9, the display unit 51 may display text data and
simplified icons constituting status information on the
disc afive unit 1 as well as user-oriented messages.
In its input section, the audio processing unit 10
ihcludes'illustratively an.analog audio signal input part
-made of a line-input‘circuit and a microphone input
circuit, an A/D converter, and a digital audio data input
part. The audioprocessing unit 10 also includes an ATRAC

compression encoder/decoder and a compressed data buffer

memory. Furthermoré, the audiorprocessing unit 10
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the buffer nmenory. The buffered data are then read from3tthgusief®ty in a
suitably timed manner (i.e., in data increnents equivalent to ADI P
clusters) and transferred to the nedia drive unit 2. The nedia drive unit
2 subjects the conpressed data thus transferred to an EFM process before
witing the nodul ated data to the disc 90 as audio tracks. If the disc 90
is acurrent MD systemdisc and if audio tracks are to be reproduced from
the disc 90, the nedia drive unit 2 denodul ates the reproduced data back
to ATRAC-conpressed data and transfers the denpdul ated data to the audio
processing unit 10 through the nmenory 51 31 August 2006 transfer
control | er 3ncThéeauith0ips osESSENOséiBt LoR0a 8iMi L1 SaddEs r@sehved data to
ATRAC conpressi on decoding to acquire |inear PCM audi o data which are

out put t hr opgbput heasi gi 4 ab/RushSrelat @ OULREt 2R3 a1 Y tAIDAL g%ﬂal t he
recei ved data are converted by the DJA converter to "anal og audi o si-gnal s,
whi ch are oghpyhc P48 ad i : Mt Q§ﬁ99?9 The

di sc drive un?%’ﬁl ﬂrgr%y be c%ﬁonfecapghlﬁ ?#ép&%ersona E:%lncg% Fe}géaié%{%l}lea
manner ot hegy,t through the USB arrangenment. Illustratively, an externa
interface such as IEEE (Institute of Electrical and El ectronics

Engineers) 1394 gy Q%euhhghzgg E%rat%%x%%%%e%&;%QStem disc and if

‘audio tracks are to be recorded to the disc 90, digital.
audio data {or analég audio sigpals) are input to the
audio processing unit 10. The input data ar&é linear PCM
digital audio data or analog audio signals, which are
converted to linear PCM audio data through the A/D
converter. The lineaxr PCM audio data are then sﬁbjected
to ATRAC compression encoding before being placed into
the buffer memory. The buffered data are then read from
the memory in a suitably-timed maﬁner‘(i.e., in data
increments equivalent to ADIP clusters) and transferred
to the media drive unit 2. The media drive unit 2
subjeéﬁs the compressed data thus transferred to an EFMJ
process before writing the modulated data to the disc 90
as audio tracks. |

- If the disc 90 is a current MD sysfem disc and if
.audio tracks are to bé reproduced from the disc 90, the
media drive unit 2 demodulates the reproduced data back
to.ATRAC—;ompressed data and transfers the demodulated

data to the audio processing unit 10 through the memory
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Read and wite data are nmanaged using the FAT system HowmAw@ost\zesssi on i s

ef fected between recording blocks and FAT sectors is discussed in detai

in Applicants' Japanese Patent Application No. 2001-289380, filed in the

Japanese Patent O fice in 2001, the entire contents of which being

I ncorporated herein by reference Updating a FAT sector, as described above,

I nvol ves first accessing recording block (RB) containing the FAT sector

in question and then reading the recording block data fromthe disc. The

retrieved data are witten to the cluster buffer nenory 4 and the FAT

~sector of that recording block is updated therein. Wth its FAT sector 52
31 August 2oosnsfgdacentrohkeretor dilreg shidhiok prooowrddiren wigick 1o t he di sc

fromthe cluster buffer menory 4. The recordable area is not initialized on

the next- gauejetionchdlrere Mazd dista ddisTREQNSOHPEéss{ioR @hyEding ecording
‘bl ock has yet to be used upon FAT sector update, an attenpt to read the

" recordi ng btockcgaire Widedespin dudso didea rﬁ@f&@%ﬁ-é%%ﬁ@rt%@ﬁe no RF
signal is obtained. Wth no data retrieved fromthe disc, the FAT sector

cannot be upsiaterideRdiii @ &ith SRR PSP | nﬁqlt}é%aftiir‘%tl Ceessing the
n

recordi ng bl ock containing the FAT sector in question a hen readi ng the

~recording biocds e addPBANCH G teq by the D/A converter to
analog audio signals, which are ocutput through the line
cutput or headphohe output part.

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

Read and write data are managed using the FAT-

- system. How conversion is effected between recording
blocks and FAT sectors is discussed in detail in
Applicanﬁs’ Japanese Patent Application No. 2001-289380,
filed in the Japanese Patent Office in 2001, the entire
contents of which being incorporated herein by reference.

Updating a FAT sector, as déscribed above, involves

-first accessing reco?ding 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
clusterrbuffer memory 4 and the FAT sector of that

recording block is updated therein. With its FAT sector
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The retrieved data are witten to the cluster buffer nedfokugust28e6 as to
extract the target FAT sector data from the recording block. Since the
recordabl e area is not initialized; if the recording block in question has
yet to be used, the attenpt to extract the data will also fail or wll
result in erroneous data reproduction with no RF signal obtained. The
failure discussed above is circunvented by determ ning whether the
accessed recording bl ock has ever been used in the past. If the recording
bl ock is judged wunused, the recording block data are not read. Mre
specifically, a signal recording bitmap (SRB) 53 31 August 2006 is
created to nwpdatatle whet hecordthgoblbble fgcerdtben Bhkerksor eReegested by a
recordi ng bl ock nunber have ever been used, as shown in Fig. 20. In the

si gnal recofdbngthéi thapten biuffd#Onehmsrper for each recording bl ock that
has never had data witten thereto; and a bit "1" is set for the recording

bl ock that has datmeviddsyiddier efr@Ati s LRASH ONCE 1 Hd At %% qleféétqvmhart
I'sC

of steps performed when a personal conputer connected to a rive unit

o ehant s WSSOSO AL M SR [P LD
. recording block has vet to be used upon FAT sector update,
‘an attempt to read the recording block data will result
in a data reproduction error because no RF signal is
obtained. With no data retrieved from the disél the FAT
- sector cannot be updated.

Reading a FAT sector also involves first accessing
the iecofding 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 ﬁhe recordable area is not

~initialized; if the recording block in question has yet
to be-ﬁsed, the attempt to extract the data will also
fail or will result in erroneous data reproductioﬁ 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 specifically, 'a signal recording.bitmap (SRB)
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In step Si of Fig. 21, the conputer issues a conmmand t@1rApaestdda from a
FAT sector, and the nunber of the recording block containing the FAT
sector in question is obtained. The sector nunber in this case is an

absol ute sector nunber, with nunber O representing the beginning of the
user area on the disc. In step 52, 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
means the .target FAT sector is included in the recording bl ock whose
nunber was obtained in step S1. In that case, step 54 31 August 2006 S3 is

reached in idhichedthedbid {Miidatl WEUHIRSPEEENGE Chd hesdBeid ng bl ock
nunber is acquired fromthe signal recording bitmap. If in step 52 the FAT

sector in QyESEkONcéSréséigacy o hardeeind apl Aaehiban lde Rale sector,

an actual read/wite operation is to be carried out on the alternate

sector. Inghat RsE, éﬁ‘ﬁhé%ﬁif%.@giﬁh%ﬂJjnInWQE%hsﬁggaieﬁgggkﬁﬁﬁglOCk
| tained fro

nunber representing the actual altérnate sector is a DDT

or Feeaor g itap, 3 WM GO 10 GBI AP LA A b Ll (0 o D

'-corresponding to the number o e recor ntai ni ng
al t_er hat e S.tfa(;s.t Hedetr qﬁﬂi‘”d’a%% Urg@tterﬁe thereto; and a bit "1" is set

for the recording block that has data written thereto at
least once.

Fig. 21 is a flowchart of steps perfcrméa when a
personal éomputer connected to a disc drive unit
compatible with the next-generation MD1 and MD2 discs
'reads data in increments of FAT sectors from the disc
léaded in the disc drive unit;

In step S1 of Fig. 21, the computer issues a
command to read data from a FAT sector;.and the number of
the recording block containing the FAT sector in question

is obtained. The sector number in this case is an
absolute sector number, with number 0 representing the
beginning of the user area on the disc. In step S2, a
.check is made to see whether the FAT sector has been
replaced by an altefnate sector. -

If in step S2 the FAT sector is not judged to have
been replaced\by an alternate Sector, this means the
‘target FAT sector is included in the recording block

whose number was obtained in step S1. In that case, step
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signal recording bitmap. The signal recording map i s strifcAugog@ot®s shown in
Fig. 20. If no data have yet to be witten to a given recording block, the
bit corresponding to that block is illustratively "0"; if data have been
witten to a recording block at | east once, the corresponding bit for

that block is illustratively "1." Step S3 is followed by step S5 in which
the signal recording bitmap is referenced to see whether the recording

bl ock in question has had data witten thereto in the past. If in step S5
the bit is judged to be "1" corresponding to the recording bl ock nunmber in
question 55 31 August 2006 in the signal recording bitmap (i.e., the

recordi ng bbecks haschad datahYeht ER8 BP@r?éqofnlfh@oné%ﬁo?&ﬂﬁ?J%;ep S6
r'o e

is reached. In step S6, the recording block data are rea di sc

and writtenche $beofhisdeh1 BUE! ShmBBIOLY 4 t ePow7end Ne: gl
corresponding to t%e té?get FAT secto%ga?%g%éfé%cfgo f?%%1$ﬁ§?%§ t he
If in step S5 the bit is

cluster buffgg ry; d output as read data.
j udged to be 1%6" dg%égﬁghding to the recording bl ock nunber in question
recordi ng bl ock .has had no data

;piEPgnslﬂgfgtgeggﬁ?gggfﬁ%#ggﬁgﬁgggggﬂ%E%CFQEbﬁ@d. G5 T8 188 JuAHEdent i re
cluster bUfégrhéggngééﬁlreplaced by an alternate sector, an actual
| read/write operation is to be carried out on the
-alternate sector. In that case, step S4 is reached in
which the recording block number representing the actual
alternate sector is obtained from a DDT alternate table.
Step S4 is followed by step 83 in which the bit (0 or 1)
corresponding to the number of therrecording block
containing the alternate sector is acquired from the
gignal recording bitmap.

The signal recording map is structured as shown in
Fig. 20. If no data have yet to be written to a given
recording block, the bit corresponding to that block is
illusﬁratively "O"; if data have been written to a )
recording block at least once, the corresponding bit for
;hat block is illustratively "1.7 Step S3 is followed by
Step S5 in which the signal recording bitmap.is |
refereﬁced to.see whether the recording block in question
has had data written thereto in the past.

If in step S5 the bit is judged to be "1

- corresponding to the recording block number in question
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is filled wwth zeros. Step S8 is followed by step S7 in 3whigo$t 200fe dat a
corresponding to the target FAT sector are extracted frominside the
cluster buffer nmenmory 4 and output as read data. Fig. 22 is a flowhart of
steps carried out when the personal conputer connected to the disc drive
unit conpatible with the next-generation MDL and MD2 discs wites data in
I ncrements of FAT sectors to the disc loaded in the disc drive unit. In
step S11 of Fig. 22, the conputer issues a comand to wite data to a FAT
sector, and the nunber of the recording block containing the FAT sector in
guestion 56 31 August 2006 1is obtained. The sector nunber in this case is

al so an absnl the séghal ﬁaabeaingﬁbmtmungﬁ.@.teﬁhésea&bﬂaihgeblééﬁinning
of the user area on the disc. In step 512, a check is nmade to see whet her

the FAT sechas ha@ Baea wreptaseghbyefs aht eﬁaabﬁsxéff?teﬁen'été% %&ep S12
t he FAT sector in question is not judged to have been repl ace y an

alternate sestpeachbat mRaed e t ac.rl‘g?tréﬁ-rn&?t&jegﬁsdi% icﬁ?a?%er% L dge

recordi ng bl ock whose nunber "was obt al ne hi's” case, step

o ek ety SR U M (08 o) RO LERRPRE g SesoL
In step 87, the data corresponding to the target FAT
‘sector are extracted from inside the cluster buffer
membry 4 and output as read data.

If in step S5 the bit is judged to be ngn
corresponding to the recording block number in question
in the signal recording bitmap (i.e., the‘recording block
has had no déta written thereto so far), thén step‘SS is
reached. In step S8, the entire cluster buffer memory 4
is filled with zeros. Step S8 is followed by step S7 in
which the data corresponding to the target FAT sector are
.extracted from inside the cluster buffer memory 4 and
output aé read data.

Figf 22 is a flowchart of steps carried out when .
the personal computer connected to the disc drive unit
compatible with the next-generation MD1 and MDZIdiSCS
writes data in increments of FAT sectors 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
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If in step S12 the FAT sector is judged to have been repl/ages 20§56 an
alternate sector, an actual read/wite operation is to be carried out on
the alternate sector. In that case, step S14 is reached in which the
recordi ng bl ock nunber representing the actual alternate sector is
obtained fromthe DDT alternate table. Step S14 is followed by step S13 in
which the bit (0 or 1) corresponding to the nunber of the recording bl ock
containing the alternate sector is acquired fromthe signal recording

bi t map. The signal recording map is structured as shown in Fig. 20. If no
data have yet to be witten to a given 57 ---- ------- - 31 August 2006
recordi ng bisckbtabredit TRy IREPGWIMMBO- tHate D Hdadess 1d [dusiratively

"0"; if data have been witten to a recording block at | east once the

~correspondi algsblité Oectbatnbhiek, i$iih! Hehbali yely .
foll owed by step S15 in which the s?gnal recordi n %Et?%gh? referenced

to see whet fReng eSO ehd 44U 0 0§; ghas fayitten
thereto in Htaﬁéelpasté If in step %%é{‘lh%qglé%élgl?gdge% %%) 1‘#

recor i ng. B Toag 11 B (i o AR é*}ﬂa%eg%éa?%%s%%‘r?eﬁ' ?Ri"reto

recording bitmap (1.e.,

_ln the pas'[ﬁepigteéli Sﬂf%é%ﬁ.ternate sector.

If in step S12 the FAT sector in question is not
judged to have been replaced by_an alternate sector, that
means the target FAT sector is included in theﬁrecording
block whose number was obtained in step S11. 1In this case,
etep 513 is reeched in which the bit (0 or 1)
eorresponding 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 altefnate sector, an actual
read/write eperation.is to be carried out on the
alternate sector. In that case, step 514 is reached in
which the recording block number representing the actuai
alternate sector. is obtained from the DDT alternate table.
Step Si4 is followed by step S13 in which the bit (0 or
i) corresponding to the number of the'recording block
containing the alternate sector is acquired‘from the
signal recording bitmap.

The signal recording map is structured as shown in

Fig. 20. If no data have yet to be written to a given
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I's reached. In step 516, the recording block data are r#aklghstansét he di sc
and witten to the cluster buffer nenory 4. In step 517, the data
~corresponding to the target FAT sector in the recording block are replaced
with wite data inside the cluster buffer nenory 4. If in step S15 the bit
I's judged to be "0" corresponding to the recording bl ock nunber in
question in the signal recording bitmap (i.e., the recording bl ock has
had no data witten thereto so far), then step S18 is reached. In step
318, the entire cluster buffer nmenory 4 is filled with zeros. Step S18 is
foll owed by step S17 in which the data corresponding to the target FAT

sector in fdé€or@LAsdbIecRk! Otke a5 £ I &P AS. hihst L 31
August 2006 .inside the cluster buffer ﬁ%ﬂ%&%iﬁg g?t%éé%ﬁ%ﬂ%%?éé§

Coreopon [ e o gt o T SERLTAR R SR EL g, Bl gl of 1t erest
heh s LSRN PROLOR S0IA e AP B o8 AT, Dot
el ety ey SPLALALIR ) FAT SRS e Y iteinat I
bl'ock, and stthe(:f_:) eé}:[é I’ier.l %‘lrﬁjisé}?-rthbemsfi%’nal recording bitmap is |
referenged to see whether the reécording block in Question
has had data written thereto in_the past.
.If iﬁ step S15 the bit is judged to be wyn
- corresponding té the recording block number in question
in the signal recording bitmap (i.e., the recording block
has had data written thereto in the past), then step 816
is reached. In step 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 dapa inside thé cluster buffer memory 4.
C1f in step S15 the bit is judged to be "o
corresponding to the recording block number in question’
in the signal-recording bitmap (i.e., the recording block
has had no data written thereto so far), then step S18 is
reached. In step 818, the entire cluster bqﬁfer memory 4
is filled witﬁ zeros. Step S18 ié.followed by step 817 in

which the data corresponding to the target FAT sector in

- the recording block are replaced with the write data
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menory 4 is filled with zeros. This allows the unused r#camdstizgotl ock to
be handl ed as having an initial value of 0. As a result, no error occurs
when data are witten or read in increnents of FAT sectors even if the
recordi ng bl ock containing the target FAT sector has never been used and
an RF signal is not acquired. In the preceding exanples, data are witten
to or read fromthe target FAT sector in a setup where the personal
conputer is connected to the disc drive unit conpatible with the

next - generation MD1 and MD2 discs. In such cases,the FAT sector is

desi gnated by the personal conputer using an absol ute sector nunber, wth

number 0 reépsidenthageclhetoegbuhfeag mwémdg 4ser area. By contrast, 59 31
August 2006 if the disc drive unit alone is used to wite or read data to

or fromthe targetaftAl 396 Aatd) Ao Hgthdille tFAhs eeyQet Fairdentified
using a file directory entry and a FAT chain, as shown i'n Flgs 23 and 24.

Fig. 23 is geétorcharthef r&éensing Mipab éf]el&éfesgréf@ fé&”e reads

data froma FAT sector of a next-~ generation ND n step S21

S L F L e e
the first HAJ G5! Ahd SCACHHLERS IR e J 118 AIBY S %o the
disc. |
As described, when data are written to or read from
a FAT sector, a chgck is made to see if the reaording
block containing that FAT sector has ever been used. If
the recording block is judged unused, data are not read
from the recording block, and the entire cluster buffer
memory 4 is filled with zeros. This allows the unused
'recording block to be handled as having an initial value
of 0. As a resulﬁ, 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
_neverrbeen used and an RF signal is not-acquired.
~In the pfe&eding examples, data are written‘to or
read from the target FAT sector in a setup where the
- personal computer is cohnected to the disc drive unit
- compatible with the next-generation MD1 and MD2 discs. In
such cages, 'the FAT sector is designated by the personal
-;éomputer using an absolute sector number, with number 0

representing the beginning of the user area. By contrast,
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entry. In step S23, a FAT-table chain is followed from 3hbkugsst@otd ng

absol ute cluster nunber thus acquired, until the absolute cluster nunber
of ‘the target FAT cluster is obtained. In step 524, the absol ute 'sector
nunber of the target FAT sector is acquired fromthe absolute cluster
nunber of the target FAT cluster. Wth the absolute sector nunber of the
target FAT sector thus acquired, step S25 is reached in which data are read
fromthe FAT sector. The sector data reading process is the sane as that
shown in Fig. 21. Fig. 24 is a flowhart of steps in which the disc drive
unit alone wites data to a FAT sector of a next generation MDL or MD2

di sc. 60 31iAughstd2O6dtiveteRi S3418heFig udda tHeuEplatbye chyst er number
of the FAT cluster containing the target FAT sector is obtained. In step

S32, the abgatlt€oCoHStREm HDaRfet MEATILLSF t§sd S @gquired from
the file directory entry. In staefgé%SS, t he FAQI' f%-%;%e&%h%snéi S %I | owed

absol ut e cl i) cro e SRRl R o e R e 9 o
Che' abol uts clieror i Rba e i T et RAPLIART or . W1h Che absol ule
sector nunber of g t350¢L EAL gector thys acquited, = o the disc |
drive unit alone reads data from a FAT sector of a next-
generation MD1l or MDZ disc. |
In step 521 of Fig. 23, the relative clﬁéter numbexr
of the FAT cluster containing the target FAT sector is
obtained.'In step 522, the absolute cluster number of the
first FAT cluster is acquired from the file diiectory
entry. In step S23, a FAT.table chain is followed from
the starting absolute cluster number thus acquired, until
the absolute cluster number of the target FAT ciuster is
obtained. In step S24, the absolute sector number of the
. target FAT sector is acquired from the absolute cluster
numbeflof the target FAT cluster. With the absolute )
- sector number of the target FAT sector thus acguired,
step 825 is reachgd in which data are read from the FAT
- sector. The séctor data regding process is the same as
‘that shown in Fig. 21.
Fig. 24 is 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.
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step S35 is reached in which data are witten to the FAT31 Agost@fdsé The
sector data witing process is the sane as that shown in Fig. 22. In the.
precedi ng exanpl es, the signal recording bitmap shown in Fig. 20 is used
to determ ne whether the recording block containing the target FAT sector
has ever Dbeen used before. The FAT is illustratively managed in :

I ncrenments of 32-kilobyte, FAT clusters. Using the FAT information nmakes
it possible to check whether any given FAT sector has been used in the
past. Based on the FAT information, it is possible to create a signal
recording bitmap show ng illustratively whether each of the 64- kil obyte
recordi ng bl ocks hais stepashyl beprritsehal tigastebdt Sde ADMSEe200GnbOACE.

Fig. 25 is a flowhart of steps for generating a signal recording bitnmap

‘usi ng FAT iﬁfOtHEtEQm-clﬁsﬁé@pcoﬁﬂéiﬁingiEheléargﬁﬁhFhﬁesQE§Srl9§ded1 the
val ues representative of the recording blocks in"the signal recording

bitmap are ghtazigsgt tm Z S 43b Stek %S(fflk@e / Se&%t %gl%m%&?rbf stl{eead. I n

step 543, the first FAT entry 1is accesse From entry to the

Last checkeiBie rHR0E1LRero INELARL, SRR Gh LHE FiM.ChYRLEES MVl ved has

ever been used so far. That bit 1n”t signal réecordin
entry. In step 533, the FAT table chain is followed from

the starting absolute cluster number thus acquiréd, until
the absolute cluster number of the target FAT cluster is
obtained. In step 834, the absolute sector number of the
target FAT sector is obtained from the absolute cluster
number of the target FAT cluster. With the absolute
-seétér numbexr of the target FAT sector thus acquired,
step S35 is reached in which data are written to the FAT
ééctor. The sector data writing process is the same as
that shown ianigJ 22. |
In the.préceding 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 used before. The FAT is illustratively managed in

' increments of 32-kilobyte FAT .clusters. Using the FAT

information makes'it possible to check whether any given

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-

 ki1Qbyte-rec0rding blocks has already been used at least
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bi t map, which corresponds to any unused FAT cluster, is 31Afgustizno@mct at
"0"; those bits in the signal recording bitmap, which correspond to used
FAT clusters, are each set to "1." That is, with the first FAT entry
accessed in step .S43, step S44 is reached in which a check is nade to see
if the currently checked entry is the last FAT entry. If in step S44 the
currently checked entry is not judged to be the |ast FAT entry, step $S45
is reached. In step 545, a check is made to see whether the currently
checked FAT entry is a used FAT.cluster: If in step S45 the currently
checked FAT entry is judged to be an unused FAT cluster, step $S46 is
reached 62oRd&eAugust 2006 in which the next FAT entry is reached. From
step S46, control is returned to step S44. If in step S45 the currently

checked FAT entry gy, j26iged a{oﬂ%&éjﬁf&:{@%%g%&, %L%% 7 is reached

in which the nunber of the recording ( contai ni ng 51uster_in
e e R Ry L R R
L Enecr it b IS DA S B Ll AL Lo St
' .representative of the recording blocks in the signal
recording bitmap are all reset to zero. In step S42, the.
FAT infofmation is read. 1In step S43, the first FAT entry
is accessed. )

From the first FAT entr? to the last, checks are
made to see whether each of the FAT clusters involved has
ever been used so far. That bit in the Signal recording
bitmap,.which corresponds to any unused FAf cluster, is

.left intact at "0"; those bits in the signal recording
bitmap, which correspond to used FAT clusters, ére each
. set to "1.~
That is, with the first FAT entry accessed in step
. 843, step S44 is reached in which a check is made to seé
if the currently checked entry is the lést FAT entry. If
in:step S44 the currently checked entry is not judged to
be the last FAT entry, step S45 is reached. In step 545,
é check is made to see whether the cu::ently checked FAT
. entry is a used FAT cluster.

If in step S45 the currently checked FAT entry is

- judged to be an unused FAT cluster, step S46 is reached
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generates a signal recording bitmap in which the bits c®rAesg@iti ng to
unused FAT clusters are left unchanged at "0" while the bits correspondi ng
to used FAT clusters are each set to "1." If in step S44 the currently
checked FAT entry is judged to be the |last FAT entry, then step S50 is
reached in which the signal recording bitmap is deened conplete. As.
descri bed, using the FAT information nakes it possible to create the
signal recording bitmap. Depending on the operating. system however, the
FAT clusters judged used based on the FAT information nmay not signify
those wth data actually witten thereto in the past. Under such an

operating sistwlniclsotie Fidx€ | BET esst FRYi Derdadged. 6Fr3h %Lt@[ﬂﬁt%%q%
al ready used but in fact they are unused. The above conflict is avoi ded by

witing thecoh@hsl id ecorehiel bid NBped e disc. As illustrated in Figs. 2
and 4, the next-generation MD1 and di scs have a reserve track each

bet ween t he DDT tEQC&na%@ebh%4EAEheL%%9§enzgﬁb%%%%kgﬁ %%ﬁpgpg%é}ggn;sed to

retain a signal recording bitmp that acco ates 'si ghal _
o T2 RIS W et Gl e SRR £ Eddechy 7,00
- system th%ﬂéﬂ%ecﬁnﬁneera%%est%%d_rdeicro%:(gilr}é % s %%I:itttasining the |
FAT cluster in question is obtained. In step S48, the bit
corresponding to the recording block is éet to "1" in the
signal recording bitmap. In step S49, the nexE.FAT entry
is reached. From step S49, control is returned to step
S44.
Repgatedly performing_steps S44 through 549
generates a sigqal recording bitmap in which the bits
corresponding to unused FAT clusters are left unchanged
at "o while the bits corresponding to used FAT-clusters
are each set to "i." |
1t iﬁ step S44 the currently checked FAT entry is
" judged to be the last FAT entry, then step S50 is reachéa
in which the signal recording bitmap is deemed complete.
As described, using the FAT informatiom ﬁakes it
_possible to create the'signal recording bitmap. 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. TUnder

such an operating system, some FAT clusters may be judged
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predeterm ned | ocation. The DDT track and FAT track nmay 3bhgostaeo@accessed
directly if their locations are determ ned beforehand by the system
Cbviously, the |locations of these special tracks may alternatively be
recorded in the nmanagenent area (U TOC on the next- generation MJ disc;
control area containing AD P-based control information on the

next -generation MD2 disc). The data fromthe DDT track and FAT track are
read when the disc is |oaded, and are placed into a buffer menory. The
data thus retrieved are used as the basis for generating " alternate sector
i nformati on and FAT information. These itens of information in the buffer

menory are apdeddd umbdl buthéndfaeti shégi Ageusadsedhen the disc is ejected,
64 31 August 2006 the updated alternate sector information and FAT

information are Witd eibdaskedoE i N dvaicde 8N, RAT £ ilfGhe \Q’ii;fr{? g or

readi ng the signal recording bitmap to .or fromits recording track i1s done

basi cal | y th@céﬁd‘ﬁmQV@yttﬁépt)V\Ebti:HQ aisgea 'gﬂqltlr*}?s%t?ec]‘. firPfFifrgféo.mzt he DDT

track and FAT track. Wen the disc is |oaded, the signal reco ng bitmp

Lnf or Mati Oneh 4 Lathd AR 15enefot thiQad] a0ka A RLACEALALO, the memory.
y tine data are witten anew to a recording bl'ocCK] e” correspondi ng
signal recoréidite NiLIEP SIMK Yod SudBIALES A thE, JRMDL Y- \heg, f he disc is 7
‘track. The reserve track may be used to retain a signal
"recording bitmap that accommoda;es signal recording
‘-bitmap information shown in Fig. 20. -

If the location of the track to which to record the
signal recording bitmap is determined in advance by the
system, the bitmap can be accessed directly based on its
predetermined location. The DDT track and FAT track may
also be accessed directly if their locations are
determined beforehand by the system. Obvioﬁsly, the
locations of these special tracks may alternatively be
recérded in thé management area (U-TOC on the next-
generatioﬁ MD1 disc¢; control area containing ADIP-based_
control information on the next-generation MD2 disc). The
data from the DDTjtrack‘and_FAT track are read when the
disc is loaded, and are placed into a buffer meﬁory. The
data thus retrieved are used és'the basis for generating
“a;ternate sector information and FAT information. These
.items of information in the buffer memory are updated

While the disc.is being used. When the disc is ejected,
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ej ected, the updated signal recording bitmap is read frodmAudast 2086 0ry and
witten to the signal recording bitmap track on the disc. Fig. 26 is a
flomchart of steps for reading information fromthe signal recording
bitmap track. In step S61 of Fig. 26, with the disc |oaded, information is
read fromthe signal recording bitmap track of the disc. |In step S62, the
I nformation - read fromthe signal recording bitmap track is witten to the
menory and turned into a signal recording bitmap. Fig. 27 is a flowhart
of steps for witing the signal recording bitmap back to the signa
recording bitmap track on the disc. In the nenory, the signal 65 31
August 2006theecpddied dltempats spdedbedinieryatioR dafarAare witten anew
to any recording block. In step S71 of Fig. 27, when the disc is ejected,

the updat edisfgnaitfen sk ngrt ¢ S@baskr €8dchié 0OPbt heraBBNRAY . FAR Step S72,
t he updated signal recording bitmap thus retrieved is witten to the

signal recorthdly. biwriAngt ac ke itRe 1HeS G idrhl tx%édci{(&j{rg ﬁt@&zagar & eupon

i nformation held in the signal recording bitmap tra

each use obrtheodli S ﬁmgé Seidbpt Nes Sh 'bésef@éﬂﬁgtﬁété?ﬁ?e whi ch
correspond to the recordi ng bl ocks subjected to
way as writing-or reading the data to or from the DDT '
track and FAT track.

When the disc‘is loaded,‘the signal recording
bitmap information is read from its recording,grack and
placed into the memory. Every time data are written anew
to a recording block, the correéponding signal recording
bitmap entry is updated in the memory. When the disc is
ejected, the updated signal recording bitmap is read from -
the memory and written to the signal recording bitmap
track on the disc.

Fig. 26 is a flowchart of steps for reading
informatioﬂ from the signal recording bitmap track. In
step S61 of Fig. 26, with the disc loaded, information ié

- read from the signal recording bitmap track of the disc.
In step 862, the information read from the signal
recording bitmap track is written to the memory and

' turned into a signal recording bitmap.

- Fig. 27 is a flowchart of steps for writing the

-signal'recording bitmap back to the signal recording

_bitmap track on the disc. In the memory, the signal
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data write operations, are each updated to "1." This i n$oAupasti2ons i n t he
signal recording bitmap is witten back to the signal recording bitmp
track on the disc. Next tinme the disc is |oaded for use, the information
is read fromthe signal recording bitmap track and turned .into a signal
recording bitmap in the nenory. These steps nmake it possible to generate
the signal recording bitmap w thout recourse to the FAT infornmation.

Descri bed below with reference to Fig. 17 is a typical structure of the
media drive unit 2 capable of witing and reading data to and from both
the data tracks and the audio tracks of the disc. As illustrated in Fig.

17, the nedrecordimg Unitmsp H6 FHAMEYSEvPP0L i RaSga:d iRt apkectdat may

accomodat e three kinds of discs: a current MD systemdisc, a

next - gener agmewm thNPlan iﬁg@oggghéiggggkgeneration MD2 disc. The disc 90
placed on the turntable is rotated by a spindle notor 29 on a CLV basis.

PR AR Y e A N T TR T
e B CA R S DB S SR oo 79
head 19 Ou%&%&ﬁaﬂ 'ﬁﬁeétQSaEHEE %he updated signal recording bitmap

thus retrieved isrwritten to the signal recording bitmap

track on the disc.

In its initial state, the information held in the

signal recording bitmap track is all zeros. Upon each use

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

Which correspond to the_recording blocks subjected to

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

information in the signal recording bitmap is written

back to the signal recording'bitmap track on the disc.

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

read from the signal recording Bitmap track and turned

into a signal recording bitmap in the memory. These stéﬁs

make it possible to generate the signal recording bitmap

_without recourse td 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.

As illustrated in Fig. 17, the media drive unit 2
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relative low | evel sufficient to detect data fromthe r&fAaustesdoéi ght
based on the nmagnetic Kerr effect. In order to inplenment these
capabilities, the optical had 19 incorporates a |aser diode as |aser
outputting nmeans, an-optical system nmade 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 nechanismin both radially and
perpendi cularly displaceable relation with the disc surface. A nagnetic
head 18 is positioned in symretrically opposite relation to the optical

head 19 acrhas theuthtabl80thdbemaRgaetbemBaade18nRRA! k85aL0cEhe disc 90 a
67 31 August 2006 magnetic field so nodul ated as to represent wite data.

Al though nogighewna therentlApasykeem @t QL agd L i for nmoving
the optical head 19 in its entir%ty an% thegn%gﬁgtggnﬁgggb€§ ?ﬁlthe radi al

di rection ofshe adkos, ndhe-9BkiEgl1ReAn39R0d GRSt hpd 18 expoute a

pul se-driven magnetic field Trodul ation process I nfinitte _
R e it i R T
out a DC e&§8ﬂ)£gl£ragr’t‘%trl % fwireilt:% g‘%dlfrlezgci %r]]? rra%ci%sns on the disc 90,
an optical head 19 emits a laser beam onto the diéc
surface.
For the write operation, the optical head 19
outputs a laser beam at a level high enough to heat the
:ecording track up to the Curie temperature; for.the read
. operation, the optical head 19 outputs a laser beam at a
relative low level suﬁficient to detect data from the
reflected light based on the magnetic Kerr effect. In
rorder to implement these éapabilities, 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_magnetiq head 18 is positioned in éymmetrically
_épposite relation to the optical head 19 across the disc-

90. The magnetic head 18 applies to the disc 90 a
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The nmedia drive unit 2 also includes a recording proces3iAgus®00d on, a
reproduction processing section, and a servo section in addition to the
recordi ng/ reproduci ng head section nade up of the opti.cal head 19 and
magnetic head 18, and the disc rotation drive section formed by the
spindle notor 29. One of three kinds of discs 90 may be | oaded: the

current MD system di sc, the next-generation MD1 disc, or the ,

next - generation MD2 disc. Linear velocity varies with the disc type. The
spindle notor 29 is capable of rotating each | oaded disc 90 at a speed
conpatible wwth the disc type in question.. That is, the disc 90 pl aced on

t he turnt abheghetiot fifetldaso amdpcmgateae&@Ctbyréﬁrééeﬁe%?itgo&’@ta
correspondlng to one of the three usable disc types above. The recording

processi ng ABehbGghi A6t UgleSwk WO hepE t 4P8Sa Qﬂ@d%ﬂ&@&“&n&\% Radgr error
correction and EFM for data nodulation in order to wite error-corrected

modul at ed dabehdR: 8t UFOr L@y e NG CHEL LMol PYSLEM £l 865 A, (he

~other portion utilizing BI'S and LDC in conbi nation er r'or - correct i on

and the 1- 7359 tlli@qh'édﬁﬁéﬁb flﬂ{]a&iai@ ﬂ?dt’:ilx@t gfﬁ‘l recot Wi te et{l'éeg: di sc.

corrected nodul ated data to the next- genera ion
The reprodygidon processing section includes two

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

On the current MD system disc or next-generation MD1l disc,
the optical head 19 and magnetic head 18 carry out a DC
gmission 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
reco;ding/reproducing head section made up of the opticél
head 19 and magnetic 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 MD1l disc, 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 turntable is rotated at a linear velocity
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portions: one *adopting EFM for data denodul ati on and AGHRGgh® 20 r or
correction in reproducing data fromthe current MD systemdisc, and the

ot her portion utilizing the 1-7 denodul ati on based on data detection using
the partial response scheme and Viterbi decoding nethod for data
reproduction fromthe next-generation MDL or MD2 systemdisc. The

repr oducti on processing section further includes a portion for decoding
ADI P si gnal -based addresses used by the current MD system or by the next
generation MDL system and a portion for decoding the ADIP signal adopted
by the next-generation MD2 system Laser em ssion fromthe optical head 19

onto the 66o08tedngndingd0®6 odies®OAHY atueas acsied egt g6 tg@éé Peave .
representative of information detected fromthe disc. The ected

information, i.e. The pheteedbeg Hrodels BIY Qéﬁ@i&?dlﬁd’l@d & detector.
det ecting the reflected | aser beam is sent to an ?lfler 21. The RF

~anplifier ZéoﬁubbEQtSoﬁéeadéb§§ﬁ§dActﬁéOfSFté??thHér%88§i¥ﬁda ?a%lon in

current-to-voltage conversion, anplification, and nmatrix conpu

order 1o extsACat&PROGERM: bAI 06 TBEAGP LOCIHELE0CBoLoRLD g.ggg;’%RF signal,

a tracking error signal TE, a focus error signa

I nformati onud i R 4T QLR udio tracks on the current MD system
disc, and the other portion utilizing BIS and LDC in
combination for error-correction and the 1-7 PP
modulation fof.data modulation so as to write error-
corrected modulated data to thelnext-gene:ation MD1 or
MD2 system disc.

The reproduction processing section includes two
portions: one adopting EFM for data demodulation and
VACIRC for error correction in reproducing data from the
current MD system disc, and the other portion utiiiZing
the 1-7 demodulation based on data detection using the.
partial response scheme and Viterbi decoding method for
data reproduction from the next—genération MD1l or MD2
system disc.

The reprodgction processing section further
includes a portion for decoding ADIP signal-based
addresses used by the current MD system or by the hext—
‘generation MD1 system, and é portion for decoding the

- ADTP signal adopted by the next-generation MD2 system.

- Laser emission from the optical head 19 onto the
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recorded as track wobbles on the disc 90). Wien data aresfgpuadaced from
the current MD system disc, the reproduced RF signal obtained by the RF
amplifier 21 is processed by an EFM-denodul ation unit 24 and an ACI RC
decoder 25. Mre specifically, the EFM denodul ation unit 24 binarizes the
reproduced RF signal into an EFMsignal train before submtting it to EFM
denodul ati on. The denodul ated signal is subjected to error correction and
de-interl eave processing by the ACI RC decoder 25. At this point,

ATRAC- conpressed data are obtained. Upon data reproduction fromthe
current MD system disc, a selector 26 is set to contact B. In that

setting, 7dlsc-90-produces-a-refleeted—1lgh&1bé@gu&bp%@%@nthbgvgebgctor 26
al l ows the denodul at ed ATRAC-conpressed data to be output as the
reproduced daferfiaaivbhdediestel0fr¥henhdatasar.e RO @EUEEdadrom t he
next-generation M1 or MD2 disc, the reproduced RF signal obtained by the
RF anplifieln2drinatfied,te.an, RhLbﬁQZ%EfeQQEE@UE@&&@BtuBbEalgg aB? gn RS-LDC
decoder 23. More speC|f|caIIy, given the reproduced RF signa ‘

AT B o ek eeseunit ang gl el siluneb e L 2
train as repeRrduesdafaga. adfei fEAPUYY] ation unit 22

The RF amplifier 21 subjects the detected
informatioﬁ thus received to current-to-voltage
conversion, amplification, and matrix computatzon in
order to extract reproduced information including‘a
reproduced RF signal, a tracking error signal TE, a focus
error signal FE, and groo#e information (ADIP information
¥Yecorded as track wobbles on the disc 90).

When data are reproduced from the current MD system

disc, the reproduced RF signal obtained by the RF

amplifier 21 is processed by an EFM demodulation unit 24

~and an ACIRC decoder 25. More specifically, the EFM

demodulation unit 24 binarizes the reﬁroduced RF signal

into an EFM signal train before submitting it to EFM
demodulation. The demodulated signal is subjected to
error correction énd de;interleave pfocessing by the
ACIRC decoder 25. At this point, ATRAC-compressed data
are obtained. |
Uponrdata reproduction from the current MD system

disc, a selector 26 is set to contact B. In that setting,
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subjects the RLL(1-7) code train to RLL(1-7) denodul ati ogr aughte@ogbenodul at ed
data are fed to the RS-LDC decoder 23 for error correction and

de-interl eave processing. Upon data reproduction fromthe next-generation
MO or MD2 disc, the selector 26 is set to contact A. The selector 26 in
that setting allows the denodul ated data to be output as the reproduced
data fromthe disc 90. The tracking error signal TE and focus error signa
FE fromthe RF anplifier 21 are sent to a servo circuit 27. The groove
information fromthe RF anplifier 21 is supplied to an ADI P denodul ati on
unit 30. The ADI P denodul ation unit 30 submits the received groove

i nformati onthe aebactepass &11dws tHeedénoghlites NPRA-E-SAPPONSH]S, before
effecting FM denodul ati on and 71 31 August 2006 bi phase denodul ation to

denodul ate dieaARbPbsi gieputThe tHeMdphabgdADB S ¥ ithd & dress
decoders 32 and 33. On t%e current NC#iysteﬁldigb or ngkt-geﬁg¥%$ﬁgﬂ VD1

disc, the ADI P segirRhn B4Rk rieS reidiaRids flr?)ﬁ\gtﬂ%ls Beﬁqggﬁe%&%gp 9. On

the next - generation MD2 disc, by “contrast, Sec is four
ADI P addr cor }rom e s ent S S 2 ol SR W i s
_V\/ni l'e the Werﬁ@d%l 3.L?§ qi'eecc?%eos an RLL{1-7)PP demodulation unit
‘22 and an RS—LDC decoder 23. More specifically, given the |
reproduced RF signal, the RLL(177)PP dequulation unit 22
performs data-detection through PR(1, 2, 1)ML or PR(1, -
1)ML and Viterbi decoding to acquire an RLL({1-7} code
.train ag reproduced data. The demodulation ﬁnit 22
subjects the RLL{1-7) code train to RLL(1-7) demodulation.
The demodulated data are fed to the RS-IDC 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. Thé
selector 26 in that setting allows the demodulated data
to‘be output as the reproduced data from the disc 90. )

The tracking erro; signal TE and focus error signal
FE from the RF amplifier 21 are sent to a servo circuit
727. 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 FMrdemodulation and
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the ADI P address fromthe next-generation MD2 disc. The #Diddustddreess
‘decoded by the address decoder 32 or 33 is sent to a drive controller 31.
G ven the ADIP address, the drive controller 31 carries out necessary
control processing. The groove information fromthe RF anplifier 21 is
also fed to the servo circuit 27 for spindle servo control. The servo
circuit 27 integrates phase differences between the received groove .
information and a reproduced clock signal (PLL clock signal in effect upo
decoding) to obtain an error signal. Based on the error signal thus
acquired, the servo circuit 27 generates a spindle error signal for CLV or
CAV servo cbiphabe dawodulabionrtai dedddgbaceatRé NBIPOESgSSLI YO The? 31
August 2006 control signals (e.g., tracking control signal, focus control
signal, sl edenodtiatedi ADBP, shmadpladfedcest a@hrest ddatdddasesh omdg he
spindle error signal, on the tracking error signal and focus error signa
fromthe RFR33anplifier 21, or on a track junp conmmand and an access
command fromthe drive controller 31. The servo control signals thus

generated are out il die uTaichic M3 Wiacth oMY &rSRRGIIER Y sl servo
circuit 27 subjects the servo error“signals and comrands 10 such processes
as phase | QNP ENSH | Ofhe GHTP REAGESS| &P d; & aél‘cbeljit Vbajl.tuse long, as |
shown in Fig. 9. On the next-generation MD2 disc,'by
contrast, the ADIP sector number is four bits long as
illustrated in Fig. 11. The address decoder_3£-decodes
the ADIP address from the curfent MD systém disc or next-
generation MD1 disc, while the address decoder 33 decodes
. the ADIP address from the next-generation MD2 disc.
| The ADIP address decoded by the address decoder 32
or 33 is sent to a drive conﬁroller 31. Given the ADIP
address, the drive controller 31 carries out necessary
control processing. The groove information from the RF
amplifier 21 is also fed to the éervo circuit 27 for
spindle servo control.

The servo circuit 27 integfatés phase differences
between the received groove information and a reproduced
clock signal (PLL clock signal in effect upon decoding)
to obtain an éfror signal. Based on the errof signal thus
acquired, the servo circuit 27 generates a spindle error

signal for CLV or CAV servo control.

The servo circuit 27 generates various servo
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setting in order to generate the diverse servo control 3iAaste006The not or
driver 28 generates servo drive signals based on the servo control signals
fed fromthe servo circuit 27. The servo drive signals generated by the
notor driver 28 are nmade up of dual axis drive signals for driving the
dual axis mechanism (two signals for driving in focusing and tracking
directions), a sled notor drive signal for driving the sled nmechanism and
a spindle notor drive signal for driving the spindle notor 29. These
servo drive signals provide focus and tracking control on the disc 90 and
CLV or CAV control over the spindle notor 29. Wen audio data are to be

recorded toctherolr seghal#3 (81gAUgushcROBE cMRre¥st 8ayHhsC, £8cagl ector 16
is set to contact B. The selector setting allows the ACI RC encoder 14 and

EFM nodul atbaardli Eidhal 9 EvB88t £8AL N Ehgﬁai?tgﬁd EggndEQUBBE§?89 data
com ng fromthe audi o processing unit 10 re subj ect to interl eave

processi ng 3Dgn&LY OhasEQl HRCELON i e enco 14. The out put
of the ACIRéggncode?sl4 i's subn???ggf?ogékopﬁgééég}ngﬁbgﬁéthe EFM

UL " BESLESe AT MAT S a8 BEEC IR L] FRORCLAS A

~amplifier 21, or on a track jump command and an access
command from the drive controller 31. The servo control
signals thus-generated are output to a motor driver'28i
More specifically, the servo circuit 27 subjecEs the

Bervo error signals and commands to such proceséés as
phase compensation, gain processing, and target wvalue
setting in order to'generate the diverse servo control
signals.

The motor’driver 28 generates servo drive signals
based on the servo control signals fed from the servo
circuit 27. The servo drive signals generated by the
motor driver 28 are made up of dual axis drive signals
for drivingrthe dual axis mechanism (two signals for
driving in focusing and tracking directions), a sled
motor drive signa} for‘driving the sled mechanism, and a

- spindle motor drive signal for driving the spindle motor
29. These servo drive signals provide focusland tracking
control on the disc 90 and CLV or .CAV control over the
spipdle motor 29.

When audio data are to be recorded to the current

"3




applies to the disc 90 a magnetic field representative oft Aughst 2006

EFM nodul at ed data, whereby the data are witten to audio tracks on the

di sc 90. Wien audio data are to be recorded to the next- generation MD1 or
MD2 disc, the selector 16 is set to contact A That setting allows an

RS- LDC encoder 12 and an RLL(1-7)PP nodulation unit 13 to function. In
this setup, high-density data comng fromthe nenory transfer controller
"3 are subjected to interl eave processing and RS-LDC based error correction
coding by the RS-LDC encoder 12. The output of the RS-LDC encoder 12 is
submtted to RLL(1-7) nodul ation by the RLL(1-7)PP nodulation unit 13. The
wite data Mb syetéordint, an R1éded) Tedes ddt 3do AuGSic20R6 THAI N are
fed to the magnetic head driver 17 through the selector 16. The nagnetic

head 18 appsébsctor tdectlirg £01ows MBENEACERE | ShdbdOPrESet@tgme of the
nodul at ed data, whereby the data are witten to audio tracks on the disc

90. The purpeselfich hasey 1 inerédpRG 20h 1 S ivphalds o, Cayse the laser
diode to emt a laser beamduring the read and wite opérations as

Goor 0 g g o L 3| 4 R AL s P
- are subjected to interleave processing and error
correction coding by the ACIRC encoder 14. The output of
the ACIRC encoder 14 is submittgd to EFM processing by
the EFM modulation unit 15. -

The EFM-modulated data‘are fed to a magnetic head
driver 17 through the selector 16. The magnetic head 18

- applies to the disc 90 a magnetic field representative of
the EFM-wodulated data, whereby 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 to
contact A. That setting allows an RS-LDC encoder 12 and
an. RLL{1-7)PP modulation unit 13 to function. In this )

| setup, highﬁéensity data coming from the memofy transfer
controller 3 are_subjectad 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(l—?)éP
modulation unit 13.

The write data in the form of an RLL(1-7) code
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| aser power level is incorporated in the optical head 1931 Ayusreoba or si gnal
fromthe detector is fed back to the Ilaser driver/APC 20. The | aser
driver/ APC 20 conpares the current |aser power |evel acquired as the
nmonitor signal wth an established |aser power level to find an error
difference. By getting that error difference reflected in the laser drive
signal, the laser driver 20 keeps the |aser power fromthe | aser diode
stabilized at the established Ievel. Two | aser power |levels, i.e., a read
| aser power level and a wite | aser power level, are set by the drive
controller 31 to registers inside the laser driver/APC. 20. Under control

of the systemadnntrel Fed 8o the flahMeri€ontral 8ivet $eeshiguyh that the
controll ed operations 75 31 August 2006 described above (acCess, servo

oper ati ons, sdakacyki L8, i : ’ ' e, proper |
p s opes atdibt AN & 4 %%ﬁ?&dd?g%eez{%cp Rperly

carried out. In Fig. 17, portions A and B en | nes may

each be | nphoighbei astaetunabfr ChLRLLIGU be PAEInodurdbbiglization of

next - generation MD1 and MD2 discs On e néxt-generation di sc and -

o e TSR B A U D (UBR) 4 2ud e s 20 L
90.

The purpose of a laser driver/APC 20 is twofold: tb
cause the laser diode to émit a.laser beam during the
read and write operations as describéd above, and to

| effect so-called APC (Automatic Laser Power Control}.

Althpugh no; 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 erxror
diffe:ence. By.gétting that error difference 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.iﬁside the.laser driver/APC 20.

‘Under control of the system controllef 9, thé drive

controller 31 sees to it that the controlled operations
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mentioned earlier. On each next-generation MDL or MD2 d3iskygustizo@sd i nci pl e,
the UDis recorded to a predetermned | ocation such as in the lead-in
area before the disc is shipped fromthe factory. Alternatively, the UD
may be witten el sewhere on the disc. As long as the UDis witten to a
fixed location after disc initialization, the UD may be recorded to that
| ocati on beforehand. The next-generation MDL systemutilizes the sane
disc as that of the current MD system That means a huge nunber of current
MD system di scs already narketed with no U D recorded on any of themare
to be used by the next-generation MD1 system 76 31 August 2006 New

standards hawgcihysabessvestabbisbedsipya! ] g&féﬁignéf)e&é% Gl ge protected
area on each of these nunmerous current MD system discs that. my be

utilized by Lpe hextnaeqsEat ] jaitialization,of any
of these di%%%? tﬁg ﬂis% dr?ve E%Q?N%B%f¥?%§ﬂg %gﬁggkgb%%%%eraé$ﬁ%%l to the
protected agea for use as the U D of the disc in question. Under new

standards, users are prohibited fromaccessing the UDfilled area. The
UDis not limt to. ra m_nunher signals;_ it b iven_as, the
conbi nati on of a ‘raf"grhufgla%t tr}‘?)gr E& é,qnfn%&ﬁ%r?erﬁn%de h Bghethent seri al
nunber, amﬁa mmdmnnm@%g Itis ) ) ) .

. lnes may eac e implemented as a single-chip circuit

part.

5. Initialization of next-generation MD1 and MD2 discs

- On Both the next-generation MD1 dis; and the next-
generation MD2 disc, a unique ID (UID) is recorded in
addition to the FAT for security management purposes as
mentioned earlier. On each next-generation MD1 or MD2
dise, in principle, the UID is recorded to a
predetefmined location sugh as in the lead-in area before
the disc is shipped from the factofyu Alternatively,-the
UID may be written elsewhere on the disc. As long as the
UID is written to a fixgd location after disc )
initialization, the UID may bé recorded to that location
beforehand.

'The next-generation MD1l system utilizes the same
-disclas;that of the current MD system. That means a huge
numbef 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.
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al so possible to conbine at | east one of the manufact ure?¥t Augest€fotequi prent
code, and equi pnent serial nunber, with a random nunber for use as the
UD. Fig. 18 is a flowhart of steps for initializing a next-generation
MD1 disc. In the first step S100 of Fig. 18, a predeterm ned |ocation on
the disc is accessed to determne whether a UDis recorded there. If a
UDis judged as being recorded,. the-UD is read. and placed tenporarily
into, say, the auxiliary menory S. The | ocation to be accessed in step $100
Is an area outside the FAT area in the next-generation MJ system format,
such as the lead-in area. If the disc 90 in question was initialized in
the past and is alN@adytaifdards -have -thus beddl SISt M6 4 urni shed with
a DDT area, that area may be accessed instead. Step 5100 nay be ski pped

where approgiidtgeel 8 §ﬁ>§@1Ei@éllfaéﬁo@éétéécafgﬁdoﬁoeéeﬂ YrTkegbea in an
EFM nodul ati on process. Witten his point to the U TOC is information

for securinguhdBoks ”E’ér%n@rﬁs %s@&naélfééstf ﬁif daégdbé‘“uﬁfgzé’é B%aCkS

foll owing the DDT area, area I'n whic are to recorded in

1-7pp mdulagé%eégrggﬁ%ﬁ%lgﬂ%§ st ?t%;oer{vgrri];tl%ﬂ_lzt ltor}le aé ert track

in EFMformat. In st data ar area in 1- 7pp
modul ati on éﬂngf these discs, the disc drive unit 1 writes a random

number signal to the protected area for use as the UID of
the disc in question. Under new standards, users are
prohibited from accessing the UID-filled area. The UID is
not limited to random number signals; it may be given as
the combination of a manufacturer code, an equipment code,
an equipment serial number, and a random number. It is
also possibie to combine at least one of the manufacturer
code, equipment code, and equipment serial ﬁumber; with a
random number for use as the UID.

gFig.'ls is a flowchart of steps for initializing a
next-generation MD1 disc.  In the first step S100 of Fig.
18, a predeterminéd location on the disc is éccessed tom
determine whether a UID is recorded there. If a UID is
judged as being recordedL the .UID is read and placed
temporarily into, say, the auxiliary memory 5.

Theaiocation to be accessed iﬁ étep 5100 islan area
outside the FAT area in the next-generation MDl system
format, such as the lead-in area. If the diSc:SO in

- question was initialized in the past and is already
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In step S104, a U D is recorded outside the FAT area sughAusstiZatg he DDT
area. If the UDwas read from its predetermned |ocation and placed into
the auxiliary nenory 5 in step 5100 above, that U D is recorded here. |If
in step 5100 the U D was not judged as being witten in a predeterm ned

| ocation on the disc or if step S100 is skipped outright, a UDis

gener ated based on a random nunber signal and the generated UD is
recorded. The U D is generated illustratively by the systemcontroller 9.
The generated U Dis fed to the media drive unit 2 via the menory transfer
controller 3 before being witten to the disc 90. In step 5105, FAT and

ot her data sueniwhédewitl 4hBDTasLEaf OFhalat 2r850hagepkNadedgPedodul ation
format. In 78 31 August 2006 other words, the UID is recorded out5|de the

FAT area. Fpstéde. n@terdenNay@tAn PDLiSYHRM eé@
initialization of the recordabléggrea managed under e "FAT schene IS not

mandatory. Fig. 194 $e@d |ﬁ%1har&atﬁc a&lee%c.fog;rdléd"t%d gﬂez'!.f]—qféﬁ? area

next-generation MD2 disc. In the first ste

et 1 g o P, U R ARG 45 AP o hane

such as the lead-1n area, or ar ea
the past, igne apGR55ed L ASLEIMIAE AENSL, A W RIS LESQLded Lhere, I
an alert track, and an aree of tracks following the DDT
area, i.e., an area in which data are to be recorded in
1-7pp modulation format. Inrstep 5102, data are written
-to the alert track in EFM format. In step_SlOB, daté 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
memory 5 in step 8100 above, that UID is recorded here.
If in step S100 the UID was not judged as being written
in a predetermined location on the disc or if step.SIOO
is skipped outright, a UID is generated based'on a randdﬁ
number signal and the generated_UiD is recorded. ‘The UIDb
is generated illuetratively by the system controller 3.
The geperated UID is fed to the media drive unit 2 via
the memory transfer controller 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
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the UDis judged recorded, that UDis read and pl ated 3tAampar2atd |y in,
say, the auxiliary nmenory 5. Because the U D recording location is fixedly
determined in the format, it can be accessed directly wi thout reference to
any ot her managenent information on the disc. This feature may al so be.
applied to the processing discussed above with reference to Fig. 18. In
step Sill, data are recorded to the DDT area in 1-7pp nodul ation format.
In step 5112, the U Dis recorded outside the FAT area such as in the DDT
area. The U D recorded at this point is the UD that was retrieved from
the predeterm ned | ocation on the disc and placed into the auxiliary
menory 5 |noshep Bdids, | thenUuIBt£p bddOrdbe dhEsyas té Fadogeegzecorded in

the. 79 ----- e 31 August 2006 predeterm ned |ocation on
- the disc, then ahéﬂﬁbxﬁ generat £6h ot Peshs & AcsRMOMY NAbeL, Signal,
and the generated UDis witten. The Dis generated illustratively by

the system o191 25t fon THE ﬂ@é‘ef@é&dda%.’l éfe%el ng &%ﬁ@é’f%ﬁ' ve unit

2 via the nenory transfer controller ore ittento e disc

90. In stepeSdlden&id félql t}ﬁgn&@;@l&ere recorded. The U D is recorded
e

outside the FAT area. For e next neration MD2 system as described
above, initializa%ﬁgq 19 is a flowchart of steps for initializing a
next—generation MD2 disc. In the'first step S110 of Fig.
19, a predetermined locetion where a UID is supposed to
be recorded beforehand such as the lead—in are;, or the
DDT area if the disc was initialized in the past# is
Aaccessed 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 recoxrding location is fixedly determined in the
format, it can be accessed directly without‘reference to

any other management information on the disc. This

feature may also be applied to the processing diseussed

above with reference to Fig. 18.

In step S111, data are recorded to the DDT area in‘
- .1-7pp modulation format. In step S112, the UID is
- recoxrded 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 locaeion on the disc and
pleced into the auxiliary memory 5 in step S5110. If in

step S110 the UID was not judged recdrded in the
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of ‘the recordabl e area nmanaged under the FAT schene is 3iotugaeftizeet ed. 6
First exanple of the audi o data managenent system As di scussed above, the
next - generation MD1 and MD2 systens enbodying this invention have their
data nmanaged by the FAT system Audio data to be recorded are conpressed
by a predeterm ned data conpression nethod and encrypted for copyright
protection. The audio data conpression nethod is illustratively ATRAC3 or
ATRACS. It is-also possible to adopt MP3 (MPEGL Audi o Layer 3), AAC
(MPE&R Advanced Audi o Coding), or other suitable conpression nethod. Not
only audio data but also still 1image data and noving i mage data may be

handl ed. Si predetéemfdd syséLpios on tee, ADSAEr @haP W PPBS data may al so 80
a 31 August 2006 be recorded and reproduced by the next-generation MD1 and

MD2 syst emsgefreit4Héd NéY echeé QaH €1 of ER0ADLGoR NthimiSaee G GPA £, 14184 rued 1 ons

may be encoded on the disc so the M1 or MD2 may al so Tontain executable

files. Descgeherabed aripsid sy T OrHPRAg 1g adeoadala as they are

recorded and reproduced to and fromthe next- gererafion 1 and MD2 di scs.

LPecause | heI G- SRR WP MY AALIPRSISISIRA'S. HRY QUBL LR e oduce
UID is fed to the media drive unit 2 via the memory
transfer controller 3 before being written to the diéc S0.
In step S113, FAT and other data are recorded. The
UID is recorded outside the FAT area. For the next-
generation MD2 system, as described above, initialization

of the recordable area managed under the FAT scheme is

not.effected.

6. First example of the audio data management system
As discussed above, the next-generation MD1 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

encrypted for copyright protection. The audio data
compression method is illpstiatively ATRAC3 or ATRACS5. It
is' also possible to adopt MP3 (MPEGL Audio Léyer 3), AAC
(MPEG2 Advanced Audio Coding), or other suitable
compression method. Not only audio data but also still
image data and moving image data may be handled. Since

the FAT system is in use, general-purpose data may also
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extended periods of tinme, there are a |arge nunber of aildlugueld0® itens to
be managed on a single disc. Since the FAT systemis adopted for data
managenent purposes, better conpatibility with conputers is ensured. This
feature, however, as recognized by the present inventors, has its

advant ages and di sadvant ages. \Wereas the ease of operation is enhanced on
the part of users, audio data could be copied illegally to the detrinent
of copyright holders. These characteristics were especially: taken into
consideration in the. devel opment of the inventive audio data nmanagenent
system Fig. 28 is an explanatory view of a first exanple of the audio
dat a managelenresgsdet aAd vhpuwndinelli iy €Be néke-gqudepatsba MBDageient
systemin its first-exanple setup generates a track index file and an

audi o dat a MbResBatdis AugusttiZdffioren ddmticac-reteas arend he fil es managed
by the FAT system The audio data file is a file that accommobdates a

plurality oéxeudtsblat tnstedbt d6ns! hagthat &tbddedi 8n €Re dVhensyigued from
t he FAT system the audio data file appears to be a very large file. The

i nside of tibs &il@p2idag¥ig6dcbitiRauFSeySHidakipudio data are handl ed
as a set of such parts.” The track index file is-a file that describes

Described_below is a system for managing audio data
as they are recorded and reproduced to and from the next-
generation MD1 and MD2 discs.

"Beca&se the next-generation MD1 and MDZ_Eystems are
designed to reproduce high-quality audio data for
.extended periods of‘time, there are a large number of
audio data items to be managed on a single disc. Since
 the FAT_system.is adopted for data management purposes,
better compatibility with computers is ensufed. This
feature, however, as recognized by the present inventors,
‘has its advantages and disadvantages. Whereas the ease of
operation is enhanced oﬁ the part of users, audio data

“could be copied illegally to the detriment of copyright
holders. These characteristics were especially taken into
consideratioh in the development of the inventive audio
data management system.’

Fig. 28 is an explanatory view of a first example
of the audio data management system. As shown in Fig. 28,
the audio data managemeht system in its first-example

Setup generates a track index file and an audio data file
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vari ous types of information for managi ng the audi o dat &1 Agutadibed in the
audio data file.- As shown in Fig. 30, the track index file is nade up of a
play order table, a programed play order table, a group information
table, a track information table, a part information table, and a nane
table. The play order table indicates the order of audio data reproduction
defined by default. As showmn in Fig. 31, the play order table contains
information itens TINFl, TINF2, etc., representing links to track
descriptors (Fig. 34A) corresponding to track nunbers (i.e., music title
~nunbers) in the track information table. Track nunbers are illustratively
serial nunbenstbtadisng fMmme lare The Widgrammthgddbyoradsy Raabl e cont ai ns.
the order of audio data reproduction defined by the individual user. 82
31 August 2&psteds shown in Fig. 32, the programmed play order table

descri bes programmred track information itenms PINF1, PINF2, etc.,

representing |inksrHeo A d datlk 83 R f 51 1GOTHHREP Adidihdd tidee o rack
nunbers. The group information table, as depicted in Figs. 33A and 33B,

describes |51@FARitPToADAMII RS 1ol 4P i1 Rudiefdiedl A Rigelael one or
nore tracks having serial track nunbers, or a set of one or re tracks
with  progigfERd, S&EdQ! £ A4 Thd WL Sys G C Tl S Al ldho (G S A

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

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

a set of suéh parts. -

The track index file is a file that_describesl
various types of information for ménaging the audio data
contained in the audio data file. As shown in Fig. 30,
the track index file is made up of a play order table, a
programmed play order table, a group information table, a
track information table, a paft information tabie, and a
name table.

The play 6rder table ihdicates the order of audio
data reproduction defined by default. As shown in Fig. 31,
the play order table contains information items TINF1,

_TINFQ, etc., representing links to track deécriptors (Fig.
34A) corresponding to track numbers (i.e., music title
numbers) in the track information table. Track numbers
are illustratively serial numbers starting from Fl.”

- The programmed play-order table contains the order

of audio data reproduction defined by the individual user.

82




information table is made of group descriptors represemtisgudtreek groups
as shown in Fig. 33A. Each group descriptor describes a start track
nunber, an end  track nunber, a group nane, and a flag regarding the group
in question as indicated in Fig. 33B. The track information table describes
I nformati on about tracks, i.e., nusic titles as shown in Figs. 34A and
34B. Specifically, the track information table is nmade up of track
descriptors representing tracks (music titles) as indicated in Fig. 34A
Each track descriptor, as depicted in Fig. 34B, contains a coding system
copyright managenent information, content decryption key information,

poi nter infasnehoen PRIFidNPBE0 tHE Poddraftddepl SPIyEder asahie entry to
the nusic title of the track in question, an artist nanme, a title nane,

origi nal 83i§écfﬂ5@§tpﬁggﬁamﬁé&|@rQ&ﬂ?&nEBE&h%&bh@&téﬂyjﬂfﬁ%?{“%%hﬁﬂrma
| e

i nformati on about the track in question. The artist nane an ‘nane

do not contgid, a Saes,but ' ' | LOoNn pointing to
i %é&%e namé)%largﬁgdrﬁ%%géd{%‘g&s@és%l;e%{%ir‘ée)sents a codec

rel evant entries int
operating ér?&i/.ig:@ﬁzll%e?trﬁ/apé]é Irlllglef [ mat ion. The part information
al nu musi c

tabl e describes pointer oW ng par ers to point to actua
title. Iocations %%ESB%%ﬁpiEnEEQ%at§gé 2%1%§Bass%%%ktk%%'E%’Figs.
33A and 33B, describes information about groups. A group
is defined as a set of one or more tracks having serial
track humbe;é,.or a set of one or more tracks ;ith
programmed serial track numbers. Specifically, the group
information table.is made of group descriptors
representing track groups as shown in Fig. 33A. Each
!group descriptor deécribes a start track number, an end
track number, a group name, and a flag regérding the
group in question as indicated in Fig. 33B.
| The track info;mation table describes information’
about tracks, i.e., music titles as shown in Figs. 34A
and 34B. Specifiéally, the track information table is
made up of track descriptors representing tracké {music
titles) aé indica;ed in Fig. 34A. Each track descriptor,
as depicted in Fig. 324B, Contains a coding systemn,
copyfight management: informaﬁion, 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

a3




the part information table is nade up of part descri ptor3 Awost2e8épondi ng to
parts as depicted in Fig. 35A. Apart is representative of one track in
its entirety or one of nultiple parts constituting a single track. Fig.
35B indicates entries of a part descriptor in the part information table.
As shown in Fig. 35B, each part -descriptor is conposed of a start address
and an end address. of the part in question in the audio data file, and a
link to the next part. The addresses used. as part nunber pointer

i nformati on, name {able pointer information, and audio file location

poi nter information may each be given in the formof a file byte offset, a

part descri pibienoanfler, infioFAdt tbnst &1d NHEBSEiRg B1iRBYSheatmagdisgess of a
disc wutilized as a storage nedium The file byte offset is a 84 31 August

2006 speci &bout nphenenaoki On @hedPi®hf Saihes Gt Nalndmhd & i d17p! ement ed
according to the present invention, where the part pointer information is

~an of fset vahue 4O ndt €6HEs M NSEL U tSakSs Gy PadE8r 5 BL L Ho1 A N D1 !

bl ocks) from a beginning of the audio file. The name table is a table of

Lext makingidfodfdufdn POIREindSS NNLTdhd I dhe A8 HRSHATR a0l e s made
of a plurality of name slots.” Each nane slot 1S TTnked Wt and cal | ed by
~a pointer p@&ﬁﬁéfugfﬂé1333fﬂ§“%fs%eﬂP%%5&%@énts a codec operating
‘scheme ser&ing as decryption information. |
The parﬁ information tab;e describes pointers
allowing pa;t numbers to point to actual music title
locations as shown in Figs. 35A and 35B. Specifically,
the part information table is made up of part descriptors
corresponding to parts as depicted in Fig. 35A. A part is
representative of one track in its entirety or one of -
multiple parts constituting a single track. Fig. 3SB
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 informatioh, 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
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A pointer for calling up a nane nay be an arti st nane oraf mgtsteb@ nane in
the track information table, or a group nanme in the group information
table. One nane slot nay be called froma plurality of pointers. As
depicted in Fig. 36B, each name slot is conmposed of nane data constituting
text information, a nanme type serving as an attribute of the text

i nformation, and a link to another nanme slot. A nane too |long to be
accomobdated in a single nane slot nay be divided into a plurality of name
slots. The divided nane slots are traced one after another using |I|inks
describing the whole nane. The first exanple of the audio data management
system accordergfio inplemwrbatbonwofkanasffsktosthase thitshapted in Flg
37, the track nunber of a target track to be reproduced is first

deS|gnated implermepteyl aBooBdintigust tRE0FreSEAET i HROhEibK] Gvhdde AL the
track nunber designated, access is gained through a link to the track

descri ptor p&ftgfoidédéranifSARciont e 4hagkesf OpaRleOpmtable, and the

| i nked track descriptor is retrieved fromthe table. Read fromthe track

descri ptor %.gdegefﬁgh@@-§ﬂ§6§n]e §opy5¥gg§ qu@gqugﬁ ﬁrﬂ{g;ﬁiéé%%&fontent

decryption i nf ormati on, poi nter of mat1 on Ppol nting

nUNber . ser viAg ag EéﬁaﬁﬁEﬂQ’ f)éﬂg;éﬁ&ﬂ& tifle of the track in question

an artist nane pOI nter
' The name table is a table of text making up actual

names. As shown in Fig. 36A,‘the name table is made of a
_plurality of name slots. Each name slot is linked with
and called by a pointer p01nt1ng to the name in question.
A p01nter for calling up a name may be an artist name or
a title name in the track information table, or a group
name in the group information table. One name slot may be
| called from a plurality oﬁhpointers. As depicted in Fig.
36B, each name slot is composed. of name data constituting
Fext information, a name type serving as an attribute of
" the text information, and a link to another name slot. A
name too long to be accommodated in a‘single name slot
may be divided ihto a plurality of name slots. The
divided hame slots are traced one after another using
linké describing the whole name.
‘The first exampie of the audio data management
system according to the invention works as follow: as
illustrated in Fig. 37, the track number of a target

track to be reproduced is first designated in the play
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pointer, original title order information, and recordi ng3t Augng 2006 or mat i on
about the track in question. Based on the part nunber 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).- Fromthe part information table, the audio data file is accessed at
-the part <corresponding to the start address of the track (title) in
guestion. \Wen access is gained to the data at the part whose location in
the audio data file is designated by the part information table,
reproduction of audio data is started fromthat |location. At this tine,
the reproderdeérdanblear éFdger $ph ed Witkactlos deneek wititbéhede €oghhanigedy st em
read fromthe applicable track descriptor in the track information table.
| f the-audi acdaba dsegBf6ndd LHguagh2806inknesyphedtrhhr &é¥cfﬂ gepati on
read fromthe track descriptor is used to decrypt the data. there is

any part fokkegkng3theapart4by gHeshbOBrach ihPKrharibg éQEiénaéhQn part is
described in the part descriptor. The rel evant part descrlptors are read

one after epetignkia afgekdaaﬁérgbéartbé Léef§evé8mﬁose FH@ g4yglLo data in

the audio data file are reproduced fromthe parts ocations are

desi gnat ed pyadNerahicerRserrRak  de SESEEEBEOLSe : THESEaBhEPS, LAY the audio

-data to be
copyright management information, content decryption key

information, pointer informatiop pointing to the part
number serving as the entry to the music title of the
track in questioﬁ, an artist name pointer, a title name
pointer, original title order information, and recording
time information about the track in question.

Based on the part number information read from the
track information table, access is gained through a link
to the applicable part descriptor in the part information
;able (Figs. 35A and 35B). From the part information
table, the audio data file is accessed at the part
correqunding to the start addreés of the track (title)
in qﬁestibn. When access is gained to the data at the
part‘whose locaﬁion in the audio data file is designated
by tbe 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 apélicable track descriptor

in the track information table. If the audio data are
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reproduced fromthe desired track (nusic title). A nane %lAigugtEdes 36A) in
the nane table is called fromthe | ocation (or nane pointer informtion)
designated by an artist name pointer or atitle name pointer read fromthe
track information table. Nane data are read fromthe name slot thus

call ed. The name pointer information may be a name sl ot nunber, a cluster
nunber in a file allocation table system or a physical address of a
storage nedium for exanple. Each nane slot in the nanme table may be
referenced froma plurality of pointers as-nentioned above. For exanple,
where nultiple titles of the sane artist are recorded, the sane nane sl ot
i n the nanmeehabypted, théekemcedfbrmationl vealli Fyomf thei bikeek in the track
information table as shown in Fig. 38. In the exanple of 87 31 August 2006

Fig. 38, trdekcdeseoirpisrtsed, to"ded the agpaesent the nusic titles
all belonging to the sanme artist "DEF BAND," so that the sane name slot is

referenced from eagh tHdrd has ey odetIeREITdR S c b Sﬁaf@ fﬁQFu ch{,aPK

descriptors 113," 115," and "6" represent the music tit onglng

to the samegarimetto Gt AEES natsfolk Nt Nes &é‘é@rgﬁgﬁ eac%hé%%g ot in

referenced fromeach of these track ‘descriptors

the nane t algerdSedhl OWath LR IRkt PSR YA WAl Lok PorOl N er s,

after another in accordance with the links, so that the
audio data in the audioc data fi;e are reproduced from the
parts whose‘locations are designated by the accessed part
descriptors. These steps allow the audio daté to be
reproduced from the desired track (music title).

A name slot (Fig. 36A) in the name table is called
from the location (Qr'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 callea. The name pointer
information méy 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 aﬁove. 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
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the size of the nanme table can be reduced appreciably. RirAdgestiz00eke,

I nformati on about a given artist nanme nay be displayed by use of links to
the nane table. If it 1is desired to display a list of nusic titles

bel onging to, say, the artist named "DEF BAND," the track descriptors
referenci ng the sane nane slot "DEF BAND' are traced and their information
is displayed. In this exanple, the track descriptors "1,'! "2," and "4"
referencing the address in the nanme slot "DEF BAND' are traced and the
descriptor information is. acquired. The information thus obtained permts
a display of the nusic titles which belong to the artist named "DEF BAND"

and which aFrsghedsl, oradhidesbsiprdierer ar evnon | ik sr oi spFdumt he nane
tabl e back to the track informati on table, because each nanme slot in the

nane tabl e tle alhoved: 111 e J10f Pannedi 88 & AWUSIn@ WG 5 It OBy plurality

of pointers. Wen audio data are to be recorded anew, an unused area nmade

up of at | egsipar SdaA BHES mé’fslcgfjrhsse%(ﬁe‘r%r{cge%f@aég% aCrZ.

(e.g., four recording blocks) i's allocate accor “the _
(Ecord 10 SR SACCHRL AR B 13003 | 9g, TS oSt oge, L1
al located, @ hapddarkdesay RLoL 4 $assigned Lo the track infqrmation
all belonging to the same artist "GHQ GIRLS," so that the
same name slot is also.referencgd from each of these
track descriptors. When each name slot in the—hame table
is allowed to be referenced from a plurality of pointers,
the size of the name table can be reduced appreciably.
Furthermore; information about a given artiét name
may be displayed by use of links to the name table. If it
is desired to display a list of music titles belbnging to,
say,.the artist named "DEF BANb," the track descriptors
.'referencing'the same name slot "DEF BAND" ére traced and
their infdrmation is displayed. 1In this example, the
‘track descriptors "1," "2," and "4" referencing the
address in the name slot "DEF BAND" are traced and the
descriptor inform;tibn is_acquired. The information thus
obtained pérmits a display of the music tities which
belong tolthe artist named "DEF BAND" and which are held
on this disc. There are no links going from the name
table back to the track information table, because each

_name slot in the name table-is allowed to be referenced
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table, and a content key for encrypting the audi o data imAgu&soéeon is
generated. The input audio data are encrypted wusing 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 Wth the new audi o data chained to the audi o data
file, information about the chained l|ocation is generated, and the newy
generated audio data location information is witten to a newy assi gned
part descriptor. Key information and a part nunber are witten to the new
.. track descriptor. If necessary, an artist nane and a title nanme are

witten to Febmvanplogabislobs. pbintBes.track descriptor, pointers are
described with links to the artist nane and title nane. The nunber of the

track 89 31 AugustypR&Cudies ddtd Yrd tAUSS thibidedVddd®n 4P dlifsdd ay
order table, and the applicable copyright nanagenent | nformation iIs

updat ed. . Whgpeguglhgelahaos! St Sobg: T £0EPOHEEDrhT S0 ApufiBEL GHl ar L ack.

i nformati on about the designated track s retrieved Tfromthe play

order b1 epolBEchtack -dEsEal o AOKL 18RS, ehe LleLuals 1om whLch 1o
the_applicq@igbks) is allocated according to the FAT table.

Reeording blocks are allocated consecutively se as to

minimize wastage in accessing the recorded audio data.

When_the audio data recordable area is éilocated, a
new track descriptor is assigned to the track information
table, and a content key for encrypting the audic data in
question is generated. The input audio data are -encrypted
using the key before getﬁing recorded to the unused area
allocated. The area in which the eudio data have been
recorded is chained td.the tail end of the audio data
file in the FAT file system.

With the new audio ‘data chained to the audio deta
file, information about the chained location is generated,
and the newly genereted audio data location information
is written to a newly assigned'part descriptor. Key
inforﬁation and a part number are written 55 the new
track descripfor. If necessary, an artist name and a
title.name are w;itten tovrelevant name slots. In the
Vtrack descriptor, pointers are described with links to

the artist name and title name. The number of the track
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track descriptor in the track information table, and the3i paust2descri ptor

I ndicating the area containing entry data is acquired. Fromthe part:
descriptor, access is gained to the location, in the audio data file, of
the first part containing the desired audio data, and data are retrieved
fromthe accessed | ocation. The reproduced data fromthe |ocation are
decrypted using the acquired key information for audio data reproduction.
If the part descriptor has a link to another part, the linked part is
accessed and the above steps are repeated. ‘Suppose that it is desired to
change a track nunmber "n" of a given track in the play order table into a

track nunbdescpiptor! Ant RAlestddd id WAHECOLSES | PR p DRy SRSLF | PhFDe,
i nformati on about the track in question is first obtalned froma track

~informati onahBesnd! AGp1iBabhe gepghﬁﬁgulaanag%enel anroLAgEibable Al

val ues representing track information itens TINFn+l through TINFn+m (i.e.,
track descppheeqnumbers) are advanced by one place. The nunber of the
track descriptor Dn is then witten to the track information item TI NFn+m

IPROTS Dot PR A AN AU e e BT 0 L
track is a%ﬁf&lﬁoﬁ}wﬁ,ti&f&&&tl"éﬁr&éﬁé’é‘t'Eﬁe JLED ip he pliay or der
number is retrieved from the play oxrder table. The track
descriptor corresponding to the_track ffem which to
reproduce the audio data is then acquired. N
Key information is obtained from the applicable
- track descriptor in the track information table, and the
patt descriptor indicating the area containing entry data
is acquired. From the part descrlptor, access is gained
to the location, ‘in the audic data file, of the first
part centaining the desired audio data, and data are
retrieved from the acceesed location. The reproduced data
from the location are decrypted using the acquired key
information for audio data reproduction. If the part
descriptor has a link to another part, the linked part is-
accessed and the above steps are repeated. |
Suppose that it is desired to change a track number
"n" of a given track in the play order table into a track
number "n+m.” In that case, a track descriptor Dn

deseribing information about the track in question is

first obtained from a track information item TINFn in the
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table. Al valid track descriptor nunbers follow ng the 3tAuwmod 2006 or mati on
entry TINFn+l in the play order table are advanced by one place. Mreover,
because the track "n" is to be erased, all track information entries that
follow track "n" are advanced in the play order by one place. Based on the
track descriptor Dn thus obtained for the track to be deleted, the coding
system and the decryption key corresponding to the track in question are
acquired fromthe track information table. Also acquired is the nunber of
a part descriptor Pn indicating the area containing the start audio data.
‘An audio block with its range designated by the part descriptor Pnis
detached fpbaytbedendtabbat a Alll erdudderdpiledddteiiy ik Then the track
descriptor Dn of the track in question is erased fromthe track '

i nf or mat i onihfabkeaedsh t htemartIvese! i heoudd BINANOHSTi 2006 tiscerased from
the part information table so as to free he part descrlptlon on the file

system Sup@eseripesr i mudbdlsB%Hre PAITSnded Boy Ak d and
that part B is dég??ed to be era§%d It £§s assunegbﬂere that t ngts A

and B shar eof hens arRacilUlde P Acd: (BI04 e TR FATocl st end apg ghat the

FAT chain is continuous SO assune Whi | & par(ka S

.l ocated Imqﬁkégﬁg%oung%%ﬂr¥&ﬁ¥ﬁ““5 in the audio data file, the parts C

and B are in fact
' - Suppose now that a track with a track number "n" is

desired to be erased. In this case, the track deécriﬁtor
Dn describiﬁg the information about the track is écquired
from the track information item TINFn in the play oxder
table. All valid track descriptor numbers following the
track information entry TINFn+1l in‘the play oxder table
are advénced 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. Ba$ed_on the tradk descriptor bn thus obtained for
the ;rack to be deleted, the coding system and the
decryption key corresponding to the track in question are
acquired_from the track information table. 'Also acquired
is 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 descriptogth 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
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positioned apart when the FAT table is checked. In that gBAeustee0GShown in
Fig. 39B, erasing the part B allows two FAT clusters not sharing any
cluster wth that part to be detached fromthe FAT chain (i.e., reverted
to free areas). In other words, the audio data file is shortened by four
audi o bl ocks. As a result, a nunber "4" is subtracted fromeach of the
nunbers of the audio blocks recorded in the part C and 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 systemand the decryption key which correspond
to the tratk epagedsfron gne muthimfermsgionedablonsd hes tel Bvast part
descriptor Pn in the track information table. 92 31 August 2006 If it is

desired to thebpaet adé¢seckpt 18n b helge t £ ALK Sydtdémin the play order table,
a track descriptor nunber Dn is acquired froma track information item

TINFn in the pl ayuppdese trablte.int e ot.r adk ,deseHPROr Fleseid i Mive
i nformati on about the track "n"; and a track descriptor nunber Dmis

obt ai ned frigseR dnatked il BHdOpdten T4 NEH rdd ﬁ{%@'@y Qiger fabl e,

the track descriptor describinginformation about the track "n+l1." Al

valid TINFyads@andd itk 4807 RO DA Snd A | ANA0 dle d4EM
‘audio block (and the same FAT cluster) and that the FAT
chain is continuous. It is alsq assumed_that while the
part C is lécated immediately after the part B in the
-audio data file, the parts C and B are in_fact found
positioned apart when the FAT table ié checked.

In that case, as shown in Fig. 39B, erasing the
part B allows two FAT clusters not sharing any cluster
with that part to be detached from the FAT chain (i.e.,
reverted to frée areas). In 6ther words, the audio data
file is shortened bylfour audio blocks. As a result, a
number "4" is subtracted from eaéh of the ﬁumbers of the
audio blocks recorded-in the part C and 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 reméining track may be decrypted using the
coding system and the decryptioﬁ key which correspond to
the track ip question and which are acquired from the |
relevant part descriptor Pn in the track information

table.
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TINFn+l in the play order table are advanced by one pl acel Aughst2006 ch i s
made t hrough the programmed play order table in order to erase all tracks
referencing the track descriptor Dm A new encryption key is generated,
and a part descriptor list is obtained fromthe track descriptor Dn,. To
the tail end of that part descriptor |ist, another part descriptor |ist
extracted fromthe track descriptor Dmis attached. Were two tracks are
to be conbined, their track descriptors need to be conpared so as to
ascertain that the copyrights involved are not conprom sed. Part
descriptors need to be obtained fromthese track descriptors to nake sure,
with reference to Ifeit-Als tédddired ttmtcdntagie d at+o¢k redatyweid-H equi renent s
are met upon conbination of the two tracks. It may al so be necessary 93

----------- track- "n+1v B LUGUBLaP08Bdet Ot 4BYAL €aPRLALR! SetOrifieonane
tabl e. Where the track "n" is desired to be divided into a track "n" and a

track "n+l, hukbert pACksdasghi pEQT £ AMIDEY ¢ r LB dS5E6LRL PPoh N QLTeE 1R, about

the track "n" is first acquired fromthe track Information item TINFn in

e o et Ly B bepte ol VR AR LT Aanlay O 1L
Fhe track "{dorhst P84 3B6G the track "n"; and a track descriptor
number Dm is obtained from a track information item
TINFn+l in the_play order tablef the'tragk descriptor
describing information about the track "n+l.” All valid
TINF values (track descriptor numbers) following the item
TINFn+l in the p;ay order table are advanced by one place.
A search is made through the programmed play 6rder table
in order to erase all tracks referencing the track
descriptor Dm. A new encryption key is generated, anq a
part descriptor list is obtained from the ﬁrack “
descriptor Dn. To the tail end of that part desériptor
list, an&ther part descriptor list extracted from the
track desériptor Dm is attached.
Whére two tracks are to be combined, their track
_ descriptoré need to be éqmpared so0 as to ascertain that
‘the copyrights involved are not compromised. Part
descrip;ors need to be obtained from these track
descriptors to make sure, ﬁith reference to the FAT table,
that fragmentation-related requirements are met upon

combination of the two tracks. It may also be necessary
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Al'l valid TINF values (track descriptor nunbers) foll ow SigAudast 2006ck
information item TINFn+l in the play order table are advanced by one

pl ace. A new key is generated for the track descriptor Dn. The part
descriptor list is extracted fromthe track descriptor Dn. A new part
descriptor is allocated, and the part descriptor content in effect before
the track divisionis copied to the newy allocated part descriptor. The
part descriptor containing a dividing point is shortened up to that

poi nt, and any part descriptor |inks subsequent to the dividing point are
di scarded. The newly allocated part descriptor is set inmediately after

the dividi ngo wpdste poiDeepndeexehdl gamé tiwlaudi o data managenment system
A second exanpl e of the audi o data managenent 94 31 August 2006 system

according to the iwheard it Wrdckom e derEiket to Hdd di4l dell 3hto a
expl anatory view of a second-exanple setup of the inventive audio data

managenent §yskem n sy sioMerd dk Frgh 1 ﬂﬂ’tﬂ@et?é’tgﬂ: %?@%ﬁiﬁ@%‘@%ﬂ&?@r system
I haex Ire ana a plu

of this exanple involves generating a track rality of

‘audi o data ﬁﬁl@é?lﬁriegﬂg%dis 3 o TTS Igégcﬁt A& fRhaged, by; 4 EflolF T system

Each audi o data wn i n acconmbdat es "au at a

ConStitUtir&h&hf&é&“f&éﬁﬁiﬁétéééék information item TINFn in the
play order table. From the track information iteﬁ TINFn+l
in the play order table, the track descriptor number Dm
describing information about the track "n+l" is obtained.
All valid TINF values (track descriptor numbers)
following the track information item TINFn+l in the play
order table are édvanced 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 thé newly allocated part deSdriptqr. The part
descriptor‘containing.a dividing point is shortened up to
that point, and any part descriptor links subsequent to
the dividing poin; are discarded. The newly alloéated
part descriptor is set immediately after the dividing

point.

7. Second example of the audio data management system.

A second example of the audio data management
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(piece of nmusic) in principle. The audi o data file has a31Amedenoa hat
includes a title, decryption key information, copyright nanagenent

informati on, and index information. Indexes are used to divide one piece
of nmusic on a single track into a plurality of tracks. The header records
the .locations of index-divided tracks in conjunction with index nunbers.

Illustratively, up to. 255 indexes may be set to a track. The track index
~fileis a file that describes various itens of information- for nmanagi ng
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

tabl e, a greuptéenfacoatdbingtedl eheaintéatkohnh oL MhbRNbbalk8erapdia name
table. The play order table indicates the order of audio 95 -

-----------Fig: 80 AGuSteR0DEndebRy rPPERIYEL i OBc88hineLaly1 detam) . AS
shown in Fig. 43, the play order table contains information itens TI NFL,

TINF2, etC.of I €Ré CoRRhtIOvd | AkS: b Oqht ACKaASSShe Oéis%&g- adtUown
unbers) 1n the track

corresponding to track nunbers (i.e., nusictitle

Sinformationkabl. 46 AdGIREIS A& Idd sy olysoah o pwpbers starting
: programed play order table Tontarn e ordef ~of audio data
reproducti o dgti Ded Ry e JAUMAHY YS€Lsck index file and a
| plurality of audio data files on the disc. These files
are managed by the FAT system. |
Hach audio data file, as shown in Fig. 41,
accommodates audio data constituting a single music title
(piece of mﬁsic) in principle. The audio data file has a
header that includes a title, decryption key infofmation,

- copyright management information, and index information.
Indexes are used to divide one piecé of music on a single
track into a plurality of tracks. The header records the

locations of index-divided tracks in conjunction with
index numbers. Illustratively, up to 255 indexes may be
set to a track.
The track index file is é file that describes
various items of infdrmation;for-managing the audio data
retained in audio data files. As shown in Fig. 42, the

track index filé is made up 6f 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
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As shown in Fig. 44, the programmed play order table de%ichidogt20@F ogr anmed
track information itens PINF1, PINF2, - etc., representing links to the
track descriptors corresponding to the track nunbers. The group
information table, as depicted in Figs. 45A and 45B, describes information
about groups. A group is defined as a set of one or nore tracks having
serial track nunbers, or a set of one or nore tracks with programred
serial track nunbers. Specifically, the group information table is nade of
group descriptors representing track groups. as shown in Fig. 45A. Each
group descriptor describes a start track nunber, an end track. nunber, a

group nane, dabd aepradueegondiagihd@ br aBBauNtquessi Mo@s iNdicqtegdzin
Fig. 45B. The track information table describes information about tracks,

i.e., nusicthétpBsyasrapWable Fbdista 454 iﬁ,@oé&aé\%ﬂs{t%??&ﬁn g 46B.

Specifically, the track information table is nade up of track déscriptors

. " : ; e i e { c
represent i NBrgEAC ét&WSEEPIEEEEE?é%ai J.hﬁ%' gfg:tse%'a]f% ed%"oclrn tOrSaCL#}gr].SC

descriptor, as depicted in Fig. , Inclu er  poi to

(1 UL SR (e e globienty Sk LN SILORofy USRI RL e
recording tfffbeldy OLIBAO AR ANGLIALK: (NS 8T IRL PR gud tithe
.are illustratively serial numbers starting from "1.”
The programmed play orde; table contains the orxder
of audio defa reproduction defined by the ‘individual user.
As shown in Fig. 44, the programmed play order table
describes programmed track information items PINF1l, PINF2,
etc., representing links to the track descriptors
~corresponding to the track numbers.
The group information table, as depicted in Figs.
45A and 45B, describes information about grouﬁs. A group
is defined as a set of one or more tracks having serial
track numbers, or a set of one or more tracks with
programmed serial track numbers. Specifically, the group
information table is made of group descriptors
representing track groups as shown in Fig. 453. Each
group descriptor describes a start track number, an end -
track.number,'a.group name, and a flag regarding the -
group in question as indicated in Fig. 45B.
The tfeck information table describes information

about tracks, i.e., music titles as shown in Figs. 46A
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name do not contain actual nanmes but describe pointer i3f&giEt20n pointing
to relevant. entries in the nane table. The nanme table is a table of texts
maki ng up actual nanmes. As shown in Fig. 47A, the nane table is made of a
plurality of nanme slots. Each nane slot is linked wwth and called by a

poi nter pointing to the name in question. A pointer for calling up a nane
may be an artist name or a title nane in the track information table, or a
group name in the group information table. One nane slot nay be «called
froma plurality of pointers. As depicted in Fig. 47B, each nane slot is
conposed of nane data, a nane type, and a link to another nane slot. A

name too | ongdt 46Be SpeohfixeEl By, ithe Siagh 6 MEdEns n neabRe i vi ded into
a plurality of name slots. The divided nane slots are traced one after

anot her usi mgdei afssodeseatki 9s&PepvbokerdfrddeAbnst t 2906 (HIBic The

second exanpl e of the audi o data managenen system according to the

i nvention weikdedp L8| iAW catedi iﬁ@iégt@gﬁggi}g&% et ol P%eg‘%ﬁ%i;d}gnber of

a target track to be reproduced is first « I'n _ ~ drder
hrough a i Fak 5 Chect rac desirypraic T iRrac hhe AEETRE MR ac
inforngtiontéagﬁg,aaggg data file of the track in question, an index
- number of the track, an artist name, a title name,
original title order informatiop, and reqording time
'information_about the track. The artist name and title
name do not contain actual names but describe pointer
information pointing to relevant entries in the name
table.
. The name table is a table of texts making up actual
names. As shown in Fig. 47A, the name table is made of a
plurality of name slots. Fach name slot is linked with
and called by a pointer pointing to the name in question.
A poiﬁter for calling up ‘a name may be an artist name or
a title name in the track information table, or a group
name in the group information table. .One name slot may be
called from a plurality of pointers. As depicted in Fig.
47B, each name slot is composed 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 are

traced one after another using links describing the whole
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the linked track descriptor is retrieved fromthe table. 31 Reast 2boom t he
track descriptor are: a file pointer pointing to the audio data file in
qguestion, an index nunber of the track in question, an artist nane
pointer, a title name pointer, original title order information, and
recording tinme information about the track. Based on the audio data file
pointer, the audio data file in question is accessed and information is
read fromthe header of the file. If the audio data are encrypted, the
key information read fromthe header is wused to decrypt the data for audio
data reproduction. If an index nunber is designated, the |ocation of the
desi gnat ed namex nunber is detected fromthe header information, and audio
data reproduction is started from the location of that index nunber. A

nane slot is call athef rseodrite dieaailicon fdesicdRAiBd B a3 halagesten2006 by the
artist name pointer or the title nanme pointer- retrieved fromthe track

i nf or mat i orsstdne. a SR LG A & he I BRAT A LRSHIAANEs SEOT1dbuscal | ed. Wen
audi o data are to be recorded anew, an unused area nade up of at |east a

Dl ocks) 15 a1 onated accord g 15 ths FAT Tan e Pnee (%S data
3 recor dabl ? tHRk Itd> Hd WY RBuded is first designated in the play
order table (Fig. 43). With the track number designated,
access is gained through a link_to the t;ack,descriptor
(Figs. 46A énd 46B) in the track information t;ble,‘and
the linked track descriptor is retrieved from the table.
Read from the track descriptor are: a file pointer
‘pointing to the audio data file in question, an index
number of the track in question, an artist name pointer,
a title name pointer, original title order information,
rand recording time information about the track.

Based on the audio data file pointer, the audio

data file in questlon is accessed and information is read

from the header of the file. If the audio data are

encrypted, the key information read from the header ié
used to decrypt the data for audio data reproduction. IFf
an index number is designated, the location of the
desigﬁated index number is detected from the header
information, and audio data reproductién is started from
-the location of that index number.

A name slot is called from the location designated
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new track descriptor is assigned to the track informati oat Adgubl2®ps and a
content key for encrypting the audio data in question is generated. The

i nput audi o data are encrypted using the key, and an audio data file is
generated with the encrypted audio data. A file pointer of the newy
generated audio data file and key information are witten to the newWy
assigned track descriptor. If necessary, an artist nane and a title nane
are witten to relevant nanme slots. In the track descriptor, pointers are
described with links to the artist nane and title nane. The nunber of the
track descriptor in question is witten to the play order table, and the
appl i cabl e keppYyhe ghrt henaganepointéoront the &5t lodaasd. pdhereaudi o dat a
are to be reproduced froma particular track, |nfornat|on about the

desi gnat ed tetckeved Biomughstt 206 iﬂﬁtﬁﬁﬁéti@xﬂ@élﬁi@ye%afrﬂeo@ét@e aRledY
order table. The track descriptor corresponding to the track fromwhich to

reproduce theadufiten deie rsmd heTo@cglis esh1Baged on the track descriptor in
the track information table, the file pointer pointing to the audio data

(file containing ! bmegesiied 3udl0-8a! 8ARE LACIAAK o rliIDEh AhG L1 ack
in question are obtained. The audio data file is then adcesse key
Infornﬁllcnhﬂéh made up of at least a predetermined number of

consecutive recording blocks (e.g., four recording
blocks) is allocated according to the FAT table.

When-the audio data recordable area is éilocaﬁed, a
new track descriptor is assigned to the track information
table, and a content key for encrypting the audio data in
question is generated. The input audio data are encrypted
using the key, and an audio data file is génerated with
the encrypted audio data.

A file pointer of the newly generated audio data
file and key information are written to the néwly
assigned track descriptor. If necessary, an artist name
and a title name are written to relevant name slots. In
the track descriptor, pointers are desciibed 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 managemeﬁt
information-is updated, |

When audio data are to be reproduced from a

- particular track, 1nformat10n about the designated track
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acquired fromthe. header of the file. The reproduced dagpaudusi®ood he audi o
~data file are decrypted using the acquired key information for audio data
reproducti on. Wiere the index nunber is designated, audio data
reproduction is started fromthe |ocation of the designated i ndex nunber.
Where a track "n" is desired to be divided into a track "n" and a track
"n+l," a track descriptor nunber Dn describing information about the track
n" is first acquired froma track information item  TINFn in the. play
order table. Froma track information item TINFn+l, a track descriptor

" nunber Dm describing information about the track "n+1" is obtained. Al
valid TI NF nambes {srmekrieesdr £pomr chanbtag) of-@kloveBlet heThd ackack
information item TINFn+l in the play order table are advanced by one

pl ace. As sHemnriptétgcodBespsShdiingntbnNgRE erseRILABAtwhakhows data in one
file to be divided into a plurality of 100 31 August 2006 indexed areas.

The index nuepeodubei tige Usediandatheis! oxéhi 98guPFedhe indexed areas are
witten to the header of the audio track file in question. An audio data

file pointer andmbdandax chiTheladl Gelid: il 90 kil descriptor Dn.
anot ner

and anot her audi o data file pointer an ndex nunber are witten

Lo another dAsckua ORMEILAAL The | 110150 6058, Q08 PLCEE Ol ol Galll On 2

single track in the audio dat € 1S Tapparen
data file containing the desired audio data and the index

number of the track in question are obtained. The audio
data file is then accessed and key information is
acquired from the,headér of the file. The reproduced data
ﬁrom the audio data file are decrypted using the acquired
key information for audio data reproduction. Where the
index number is designated, audio data reproduction is
started from the location of the designated index number.
Where a track "n" is desired to be divided into a
track "n" and a track "n+l," a track descriptor number Dn
Jdescribing information abéut the track "nn islfirst
acquired from a track information item TINFn in the p1ay
order table. From a track ingormation item TINFn+i, a
track descriptor number Dm describing information about
" the track "n+l" is obtained. All valid TINF values (track
descriptor numbers) following the trackrinformation item
TINFn+1l ip the play order table are advanced by one place.
As shown in Fig..49, using an index arrangement

allows data in one file to be divided into a plurality of
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into- two pieces of nusic M| and ML2 over two tracks. |f31Augustadesired to
conbine a track "n" with a track "n+l" in the play order table, a track
descriptor. nunber Dn describing informati on about the track "n" is
acquired froma track information item T TINFn in the play order table, and
a track descriptor nunber Dm describing information about the track "n+1"
Is obtained froma track information item TINFn+1 in the play order
table.” Al valid TINF values (track descriptor nunbers) follow ng the
item TINFn+1 in the play order table are advanced by one place. If the
track "n" and.track "n+1" are found in the same audio data file and

separ at ed finderadhadbhel bFhéninddidaumbdied W ash Nhddrdd'daxe i nformati on
fromthe header of the file allows the tracks to be conbi ned as.

|| Tustrat ed1bbafigns50r THe Dhecreaokrausi 4rbPir2pdelPls ¢0d Rdodugust 2006
on the two tracks are thus conbined into a single piece of nusic 3 on

one track. SEpgRSCah#idd theck!fke "I L ndeys djy:dedy Jatder, hal i of
an audio data file and thatcthe trég% ¢§%%€fo#é ?%h%%ﬁéégt %gabg%ﬁﬁ%ing of

OIS UBORLE 2 5 LSRR 1A AP B U 1°20
_dat a._ fi |_ € %&Q&%f r@n’a é)lec? Ca?noq:fhenzyseiu?dio data file pointer and
another index number are written to another track
descriptor Dm. In this case, one piece of music M1 on a
sipgle track in the audio data file is apparenEly divided
into two pieces of music M1i and M12 OVer_two tracks.

If it is desired to combine a track "n" with a
track "n+l” iﬁ the play order table, a track descriptor.
number Dn describing information about the track “n” is
acquired from a track information item TINFn in the play
order table, and a track descriptor number Dm describing
informatién about the track “n+1” is obtained from a
track information item TINFn+l in the play order table.”
All valid TINF values (track descriptor numbers)
following théritém 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
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MB2. The header is then erased fromthe audio data fil e 3phAuduserobs ack "n+1"
carrying another piece of nusic Mdl, and the audio data of the track "n+1"
with the nusic title MI1l is connected to the audio data file of the nusic
title M32. The two pieces of -nusic M32 and M4l are thus conbined into a
single piece of music Mbl on one track. The processes above are

i npl enented by two functions. One function involves adding a header to
"each of index-divided tracks, encrypting track data using a different
encryption key for each track, and transform ng indexed audio data into a
single audio data file. The other function involves erasing header

i nf or mat i onofir eheatwgi veacRydise debast bbRbIAdacoAPECLi Bnghe Hakaein that
file to another audio data file. 102 31 August 2006 8. Operation during

connecti on ®¥fthukhe ReLSERabnE&OPPLtRr The next-generation MDL and NMD2
systens adopt the FAT systemas their data nmanagenent systemin order to

secure compal i bi | idupidd persatl Sommuters 1J ol oo dfalsc

next-generation MDL "and MD2 disCcs are used to recor and reproduce not
OrLY U010 SeLechuhatlsge el S handLegh gt el cgrputer O
fromthe di§&+?p'igv§ghﬂékaéﬂgﬂétﬁ%ginning of another audio data

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

attached to the data over the ipdex—divided track "n" to

create an aﬁdio data file accommodating a piec; of music

M32. The header is then erased from the audio data file

of the track "n+1" carrying another piece of music M41,

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

title M41 is connected to the audio data file of the

mugic title M32.' The two pieces of music M32 and ‘M4l are

‘thus combined into a single piece of music MS51 on one

track.

The processes above are implemented by two
~ functions. One function involves adding a header to each

of index-divided tracks, encrypting track data using 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 audio data file and connecting the data in that

file to another audio data file.
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of the portable-type disc drive unit 1 to access data i s3t Aaetrrobtit o
account, audio data should preferably be recorded sequentially on the
disc. By contrast, the personal conputeer has no consideration for such
data continuity when witing data to the disc; the PC records data to any
free areas found avail able on the disc. The recordi ng/reproduci ng appar at us
of the invention has the personal conputer 100 connected to the disc’
drive unit 1 through the USB hub 7 so that the personal conputer 100 rmay
wite data to the disc 90 loaded in the disc drive unit 1. In that setup,
general data are witten under control of the file systemof the personal

conputer 108, M@éﬂa@i&h%@ﬁiﬁ%%mééi&r@ 'th £ Of éc%lxgmfﬂéze

. L ; : &
system of the disc drive unit Figs. 52A and 52B dare explanatory Views

sketching 103 31 Augusdx@Qine i SRIASETER 1304 NOpLLamd S,dmYe bet veen

t he personal conmputer 100 and the disc drive unit connec t]E?emﬁth

hr ough t h . a - ' i fad °
through t eFkﬁBEQEPe% Qoghéggrﬁ%tggggﬂgéggegg1?§ﬁ§8%y§§A$§ﬂ%€;€ﬂga/g:nera

witten to the disc |oaded In vesuni _ _ (
data are L ISKECT SonlAPThHIE.HSL FORSL SO oLod 001001 1520, gl ve,
e oyot el NS LAl o IS W] SHNE 9 RELEL 300 B 885 e
and reproduce not only audio data but also general data
handled by personal computers.
VOn tﬁe disc drive unit 1, audio data-aré'reproduced
as théy are being read from the disc 90. When the ability
of the portable-type disc drive unit 1 to access data is
taken into account, audio data should preferably be
- recorded sequentially onlthe disc. By contrast, the
‘personal computer has no consideration for such data
continuity when writing‘data to the disc; the PC records
data to any free areas found available on the disc.
The recording/feproducing apparatus of the
invention has the personal compﬁter 100 connected to the
disc drive unit 1 through the USB hub 7 so that the
personal computer 100 may write data to‘the disc 90
-r‘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
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disc 900. It is assuned that the disc 90 has been fornat geaugubyz0eé t her the
next - generation MDL system or the next- generation MD2 system Viewed from
t he personal conputer 100, the connected disc drive unit 1 functions
apparently as a renovable disc under PC control. The personal conputer

100 can then wite and read data to and fromthe disc 90 in the disc drive
unit 1 in the sane manner that the PC wites and reads data to and froma
flexible disc. The file system of the personal conputer 100 may be

furni shed as part of the capabilities of an OS (Operating System carried
by the PC 100. As is well known, the OS may be recorded as suitable

program fi| bewomanabemendi aathdrive iscabperabedwkBn! RRePBESLHAL] COMPUL er
100. Upon 104 31 August 2006 start-up, the programfiles are read and

execut ed bychputaer§ooahn§0HHHt§isé09ri9eiHHEF”E”EO Bc(Bgcapabilities.
Fig. 52D shows how audi o data are transferred from the personal conputer

100 to the ghstewitMe | crdi Ag o] di | oaded in the
eWitMerHPbhgh £ERE USECALH! HC H?Fu%%?ﬁ? aggggdl%gt%% har d

drive unit 1. The audio data are retrieved | fve F'o

O Somnt " comEy e S st ec o5 P FAMA Sud O okl BT (1
to" ~drive unit 1. Fig. 52A shows how general data are
transferred from the personal computer 100 to the‘disc
drive unit 1 for recording onto the disc 90 in the drive
unit 1. In-this‘case{ the file sysﬁem on the ﬁért of the
personal computer 100 provides FAT management over the
disc 900.

It is assumed that the disc 9b has been formatted
by either the next-generation MD1 system or the next-
generation MD2 system.

Viewed from the personal computer 100, the
connected disc drive unit 1 functions apparently as a
‘removable disé under PC control. The personal computer
100 can then write and read data to and from the disc S0
in‘the disc drive ﬁnit 1 in the same manner that the PC
writes and reads data to and from a flexible disc.

The file system of the personal coﬁputer 100 may be
furnished as part of the capébilities of an 0S (Operating
System) carried by thg PC 100. As is well known, the 0s

‘may be recorded as suitable program files on a hard disc

-drive incorporated in the personal computer 100. Upon
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ATRAC conpressi on encoding and for requiring the disc d#lAeust#i0p6 1 to
wite or erase audio data to or fromthe disc 90 |loaded in the unit 1. The
utility software is also assunmed to be capable of referencing a track
index file on the disc 90 in the disc drive unit 1 in order to |ook up
track information recorded on the disc 90. This wutility software is held
illustratively as programfiles on the HDD of the personal conputer 100.
Descri bed below is how audi o data recorded on a storage nedi um of the
personal conputer 100 are typically transferred and recorded to the disc
90 loaded in the disc drive unit 1. It is assuned that the utility

sof tware nesthuhedpabbhe psofpanefilasadyanegadTAgdUEREChEESILPOFAOr NMB an
operation on the personal conmputer 100 causing it to wite desired audio

105 31 Auguper26A6l deiputealied tbelﬂyﬂéﬂeﬁat@hé\ dﬂgf@é@%ﬁléié’é“ its HDD

to theé disc 90 Ioaded In the disc drive unit 1. The operation triggers the
utility software tmj sm%wwstqmﬁeaqm &%&rgmé]%r YES, e
operation of the audio data A onto the 3;30 90 é%%wt<§rggﬁﬁg%%h£onnand

is sent frep:therHERSPNGSm ??%@ ﬁa hg%él?et(ﬂfsgléﬂ‘grl Ve . upid 1. The

audi o data A are then read persona conpu T 100. The
retrieved apddbOrgBi& shidd ®he disc 90 loaded in the drive unit 1.

 The audio data are retrieved illustratively from the hard
disq drive (HDD} held by the personal computer 100.

It ié assumed that the personal computeg-loo
carries utility software for submitting audio data to
ATRAC compression encoding and for requiring the disc
drive unit 1 to write or erase audio data to or from the

- disc 90 loaded in the unit 1. The utility software is

also assumed to be capable of referencing a track index
file on the disc 90 in the disc drive unit 1 in order to
look up track information recorded on the disc 90. This
utility software is held illustratively as program files
on the HDD of the persohal computer 100.

Described below is how audio data recorded on a

- storage medium ofrthe_personal computer 100 are tyﬁically
transferred and recorded to the disc 90 loaded in the
disc drive unit 1. It is assumed that the utility
software mentioned above is booted in advance.
The uséf first performs an bperation on the

personal computer 100 causing it to write desired audio

105




subj ected to an ATRAC conpressi on encodi ng process by th# Augtisti2Degy sof t war e
carried by the personal conputer 100. - The process turns the audio data A

i nto ATRAC-conpressed data that are transferred fromthe personal conputer
100 to the disc drive unit 1. Upon receipt of the wite request comuand
fromthe personal conputer 100, the disc drive unit 1 starts receiving

t he ATRAC- conpressed audi o data A being transferred fromthe persona
comput er 100. The disc drive unit 1 recognizes the command as a directive
for witing the transferred data to the disc 90 as audio data. Mre
specifically, the disc drive unit 1 receives the audio data A fromthe
personal cofipteelcalledhtbagaudibheddlSB AuheFeurdBsr) eEebyed: dakmdp ok s
forwarded to the media drive unit 2 via the USB interface 6 and nenory

106 31 Auguthe2@D6c 90abhshdedcontthtl @isd. aW+E dheraudi opdata A fed to the
media drive unit 2, the systemcontroller 9 causes the nedia drive unit 2

to wite thependtﬁoﬂatﬁudgéﬁstiﬁédu@fll é%f%%afé”%éOi%§£et§ewf¥gébased

managenment schenme of the disc drive unit 1. That is e audio data A are

Witten to tdgues CoSinEei Seetdyel 'é‘ W f car sl ng
bl ocks (64 kil obytes X 4) based on t e FAfl'lﬂgy exsrﬁ"g OItlh(gfjd‘flg% %‘Ec?lve uni t

1. Until thea®RlR MMid aaPeiddd b oOnfie J1;56 %%quest command is -
sent from the personal computer 100 to the disc drive
unit 1.

The audio data A are then read from the HDD of the
pérsonal compgter'loo. The retrieved_audip data A are
subjected to an ATRAC compression encoding précess by the
qtility software carried by the personal computer 100.
The process turns the audio data A into ATRAC~compressed
data that are transferred from the personal computer 100
to the disc drive unit 1.

Upon receipt of the write request command from the
personal computer 100, the disc drive unit 1 starts
receiving the ATRAC-compressed audio data A being
transferred from the personal computer 100. The disc
drive unit 1 recognizes the-command as a directive for
writing the transferred data to the disc 90 as audio data.

AMo;e specifically, the disc‘drive unit 1 receives
the audio data A.from the personal computer 100 through
the USB hub 7. The received data are forwarded to the

media drive unit 2 via the USB interface 6 and memory
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conpl ete, there occur exchanges of data, status i nform81&urgust®Ges commands
bet ween the personal conputer 100 and the disc drive unit 1 in keeping
with a suitable protocol. The exchanges are performed to control the data
transfer rate in such a manner that neither overflow nor wunderflow wl]l
occur in the cluster buffer 4. ,In addition to the wite request conmand
menti oned above, an erase request command may be utilized by the personal
conput er 100. The erase request conmand is used to request the disc drive,
unit 1 to erase audio data from .the disc 90 |oaded in the unit 1. For
exanpl e, when the personal conputer 100 is connected to the disc drive
unit 1 and tkangfer eOntzolleadad iwitherhmidudio tderaita | fdgy pfdnear e reads
the track index file fromthe disc 90. The retrieved data are 107 31

August 2006mediandfeve ednft o t bRedbpst i ¥ontiPbi1drt 8 LREsPET SROA
conput er 100. Based on the received data, the personal conputer 100 may

illustrativeegiai dpiay enitthecdigtiod chdesdyel ogdat a di sc 90.
Suppose that the user at the personal conputer 100 éélgagé?ﬂggdigﬁfayed
title list aodupgss OFdde 2N APer@ld O 110, ayudi 0 data (call ed
the audio data B hereunder). In that cas% in %Ig% d&é?%%a ]iang t he _

audi o dat a thd Q3Pe: ISR i d rfns'fh%tteqst Ot&lge d%.o data A are

written to the disc 90 consecutively in increments of

four recording blocks (64 kilobytes X 4) based on the FAT

system of the disc drive unit 1.

'Until the data write operation on the disc 90 is
complete, there occur exchanges of data, status
1nformatlon, and commands between the personal computer
100 and the disc drive unit 1 in keeping with a suitable
protocol. The exchanges are performed to control the data
transfer rate in such a manner that neither overflow nor
undefflow will occur in the cluster buffer 4.

+In addition to the write request command mentioned
above, an eraSe request command may be utilized by the

personal computer 100. The erase request command is used
- to request the diec drive unit 1 to erase audio data from
the disc 90 loaded in the unit 1.

For example, when the pereonal computer 100 is
connected to the disc drive unit 1 and the disc 90'is
loaded in the unit 1, the utlllty software reads the

track 1ndex file from the dlSC 850. The retrieved data are
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drive unit 1 together with an erase request command. G 3ekugtdt@0d ase
request command, the disc drive unit 1 under its own control erases the
audio data B fromthe disc 90 as requested. Because audio data erasure is
executed by the disc drive unit 1 under control of its own FAT system it

is possible to erase audio data from say, a huge file .conbining a
plurality of audio data files as explained above with reference to Figs.
39A and 39B. 9. Restrictions on copying of audio data fromthe disc U
Protecting the copyrights of audio data recorded on the disc 90 requires
establishing appropriate restrictions on their copying to other storage
medi a. Consraiesferoad ef fom wie hdbsteli dx e audiet di ofb thee e L1108 31
August 2006 are transferred fromthe disc drive unit 1 to the personal

conput er 10€ofputeecora N@adddushr ahlev dle-cdRicdl dota ,HPRe PetlenBe It is
assunmed here that the disc 90 has been formatted by eithér the

next - gener atdngrutdd =6 ey qujdgﬁ;réth;é]g,er@fgﬁi A;I/Q%kﬁyestﬁrgt lci)f is also
c to be

assuned that the operations such as check-in an eck-out,

di scussed DO QR AR g1 dle GAUL Qo Of the  above-mentioned
utility software carried by the persona )

Suppose that the user at the personal computer iOO
views the displayed title list and performs an operation
to erase certain audio data (ca}led the audio data B

,hereunder).— In that case, information designaging the
audio data B to be erased is transmitted to the disc
~drive unit 1 together with an erase request dommand.
Given the erase réquest command, the disc drive unit 1
under its own control erases the audio data B from the
disc 90 as requested.‘

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

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

9. Restrictions on copying of audio data from the disc
Protecting the cbpyrights of audio data recorded on

the disc 90 requires éstablishing appropriate

‘restrictions on their copying.to other storage media.

_Consider a case in which audio data held on the disc 90.
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conput er 100. Audio data 200 retai-ned on the disc 90 are3ifAugsst20G660oved to
t he personal conputer 100 as shown in Fig. 53A. The "nove" operation
represents a series of actions including the copying of the target audio
data-200 to the personal conputer 100 and erasure of the audio data in
question fromthe original storage nedium(i.e., disc 90). That is, the
nove operation involves deleting the target data fromtheir source '

| ocation and noving the data to their new destination. A check-out is
defined here as the operation of copying data from one storage nmediumto
another, with a rightful copy count (i.e., the nunber of tinmes source

data are al bpeetdrhnsbereedi Leoheghéi arkel Myigechsieni efs Byeone for the
data in question. A check-in is defined as 109 31 August 2006 the

operati on OpeesankDIcoRSEKes - Do ﬂ@farééaﬁamg fff&&;r&yivglf%tbﬂ@éi on, wth

the rightful copy count for the checked-out Original data 1nhcrenented by

one. When thgeaiidhoidatige 200 are noved to the personal conmputer 100, the
data are sent (as audio data 200') to the storage nmedi um such as the HDD

Sho e personal oMy el Sl oGl g IR S0patgde gL ool
al | onabl e (f)érrﬁﬂ@e&)rlﬁgeéﬁhngrnec@e Crzt]éa:(c:é(-generation MD1 system oxr the |
next-generation MD2 system. It is also assumed that ﬁhe
operations such as check—in and check-out, to be
discussed bélow, are performed under control of the
above-mentioned utility software carried by the personal
computer 100.
Audio data 200 retainéd on the disc 90 are first
moved to the pe;sonai computer 100 as shown in Fig. 53A.
The "move" operation represents a series of actions
including_the copying of the target audio data 200 to the
'personal computer 100 and erasure of the audio data in |
question from the original storage medium (i.e., disc 90).
“That is, the.move operation involves deleting ﬁhe target
: daté from their source location and moving the data to
their new destination.
A check-out is defined here as the operation of
copying data from one storage medium to another, with a
rightful copy-count (i.e., the number of times source

| data are allowed to be copied legitimately) decremented

by one for the data in question. A check-in is defined as
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out (CO count 201 for the noved audi o data 200" as shovai AugastBo@. 53B. In
this exanple, 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 fromthe personal conmputer 100 to an external storage
medi um as many tinmes as the all owable check-out count thus established. If
t he checked-out audi o data 200 remai ned erased fromthe 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 conputer
100 are witten back to the disc 90. Wien the audio data 200' are witten

back to thether bgepatichsef98ris onyt BReBRES08AE QQHQUffémlgﬂe

al l owabl e check-out count is decrenented by one (3 - = 110 31 Aﬁgust 2006
br conal  conput 6r 100 can & 1T pat %ﬁ%ﬁ%ﬁ“@ﬂ‘?’% d%‘?“? W and ¢ hus

cop e3°¥r2%°?ﬁ$ﬁ§§r‘;%%3&%%%%f TPt P M hel d there as
the copyr ght mansaSaonts aroreategs e afodared 12 TAE HEsshat pors i n

~the track 'é%ﬁﬁﬁ%gfiﬁb5fﬂ%ﬁ%(égia afg sent (as audio data 200') to

the storage medium such as the HDD of the personal
computer 100 for recording,thergto, and the audio data
200 are eraéed from the disc 90. The personalmbomputer
100 then éets 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 "35 ag indicated by three filled-in
circles in the_figure. The audio data 200' are all&wed to
be checked out from the personal computer 100 to an
external storage medium aé many-times as the allowable
check-out count Ehus established.

If the checked-out audio data 200 remained erased
from the original disc 90, it would be inconﬁenientIEOr,
the user. The pogsible.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 check—out_count is decremented bonne (3 -1 =
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34B). Because each track is assigned its own track descstAigost200eche

al | owabl e check-out count can be set for each track (each piece of audio
data). A track descriptor copied fromthe disc 90 to the personal conputer
100 is wused as control information for managi ng the correspondi ng audi o
data noved into the PC 100. Illustratively, when any audi o data are noved
from the disc 90 to the personal conputer 100, the track descriptor
corresponding to the noved audio data is copied to the PC 100. The
personal conputer 100 utilizes the copied track descriptor in managing the
audio data noved fromthe disc 90. Wien the noved audi o data are recorded

to, say, th@)HBB cfhawre ipersgnals3conuat ethi180poant pr elet Sadi Hegh@h | owabl e
check-out count 201 ("3" in this exanple) is set to the copyright

managenent i2600r ieflidorinl the3peupusl 28AButkR ule Lhackrdescpiptor. In
addition to the allowabl e check-out count, the copyright managenent

infornationch&ekude@uﬁnrgggrgqgmy Eﬁﬁcéoénﬁdﬁﬁhkf%EE? LBe 8398§%8%§ Zource

device and a content |ID identifying the checked-out contén

audio _dat arzbi the sel 400l £t A d hecQulpiEnty] D ofod he,  cony
|

destination device is verified based on the equi pren copyri ght

mnagenent bBHOLARELSR cA8 HEFBOR "BohSullE 2UY' Lo IBLE §00%FORLEY I
held there as audio data 200~.

The allowable check-out count 201 is managed by use
of the copyright management information contaiﬁed in the
track descriptors in the track information table (see Fig.
34B).. Because each track is assigned its own track
descriptor, the allowable check-ocut count can be set for
each track (each piece of audio data) . A track descriptor
copied from the disc 90 to the personal computer 100 is‘

-used as control information for managing the
cofresponding audio data moved into the PC 100.

Illustratively, whén any audio data are moved from
the disc 90 to the personal computer 100, the track
descriptor corresponding to the moved audio data is
copied to the PC 100. The personal computer 100 utilizes
the copied track descriptor in managing the audioidata
moved from the disc 90. When the moved audio data are
recorded to, say; the HDD of the peréonal computer 100, a

lpredetermined allowable check-out count 201 (“3“ in this

example) is set to the copyright management information
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equi pnent 1D in the copyright managenent information does Awost20ed ch t he
equi pnent 1D of the copy destination device, copying is not permtted. In
"t he check-out processes of Figs. 53A through 53C, the audio data held on
the disc 90 are noved to the personal conputer 100 and then witten back
to the disc 90. The procedure, appears conplicated fromthe user's

vi ewpoi nt and coul d be perceived as a waste of tine because of the tines
involved in reading the audio data fromthe disc 90 and witing the sane
data back to the disc 90. Furthernore, the user would find it aberrant for
the audio data to be erased, even tenporarily, fromthe disc 90. Such

awkwar dness iks theokdadkbdeskirpptog.sone of the above steps upon a
check-out of audio data fromthe disc 112 31 August 2006 90, so that the

outcome in Fig. 53fhisddearhietd @£l Skapld fégdbf ash Qoufxpldided bel ow
is one such sinplified procedure executed in response to a single command

from the Usebpy2UghtafantheRkneUinBeh: 98021 ARBA: XKn! LOM LAELI 55 0.

(1) The target audio data are copied fromthe disc

DPCE oy CaraEL IRy e LR o oL ABLER MR %R0
question.. ID for identifying the checked-out content (i.e., audio
ldata). In the setup of Fig. 53C, the equipment ID of the
copy destination device is verified based on the
equipmept ID in the copyright ménagement information
corresponding to the audio data to be copied. If the
equipment ID in the copyright management information does
not match the equipment ID of the copy destination device,
copying is not permitted. |
In the check-out processes of Figs. S53A through 53C,
- the audio data held on the disc 90 are moved to the
personal computer 100 and then written back to the disc
90. The'procedure_appears complicated from the user's
viewpoint and could be perceived aé 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 data from the disc
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For exanple, a link information item TINFn |inked to the31Augastkoskescri ptor
corresponding to the audio data is erased fromthe play order table, and a
link information item PINFn |inked to the track descriptor corresponding
to the audio data is deleted fromthe programed file order table.
Alternatively, the track descriptors thenselves corresponding to the audio
data in question may be erased. This step renders the audi o data unusabl e
of the disc 90, after noving the data fromthe disc 90 to the personal
conputer 100. (2) Wien the audio data are copied to the personal conputer
100 in step (1) above, the track descriptors corresponding to the audio
data are al 30, copittht oclhdeoutEbnef ik ei dPC 480. i § e JhBePOl S 0RG e CONPUL F
100 records a 113 31 August 2006 predeterm ned all owabl e check-out count
(e.g:, threeimbiiEsed tBadWEos OP WA JERNAANRNG d Ry RPN in the track
descriptors corresponding to the audi o data copi ed I%%.e. noved) fromthe
disc 90. (43ilgsses descrd J | r he, disc 90, the
per sonal conputer 1é0w0 ﬁaﬁc}gcu%cg‘glgé(a contﬂeérﬁ qlréfég%%gss%oﬁécﬂ%g&flﬁ%e noved
audi o dat a. | t ' r d. gs«i ndi cative of t audi o data
that may bec%ag%:{e dl?tﬂ tsﬂt] s%%%’nf#%kpeas Tddih Gt Sudlo ' dfd

named XX from the disc 90.%

(1) The target audio data are copied from the disc
90 to the HDD of the personal_cpmputer 196, and the audio
data recorded on the disc 90 are erased by disabling part
of the maﬁagement data about the audio data in question..
For example, a link information item TINFn linked to the
‘track descriptor corresponding to the audio data is
erased from the play order table, and a link information
item PINFn linked to the track descriptor corresponding
to the audio data is deleted from the programme&'fiie
order table. Alternatively, the track descriptors
themselves corresponding to the audio data iﬁ 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 éudio data are cbpied to the personal
computer 100 in step (l)rabove, the track descriptors
corresponding to the audio data are also copied to the
HDD of the PC 100.

- (3) The personal computer 100 records a

113




(5) The personal conputer 100 then decrenments by one th# Alghagadd e
check-out count recorded in step (3) above to the copyright nanagenent
information in the track descriptors corresponding to the noved audio
data. In this exanple, the allowable check-out count is now reduced to
"21" (=3 - 1). (6) On the disc drive unit 1, not shown, in which the disc
90 is |oaded, the track. descriptors corresponding to the noved audi o data

are enabled. This is acconplished illustratively by restoring or
reconstituting the link information itens TINFn and PINFn erased in step

(1) above. Were the track descriptors thenselves corresponding to the

audi 0 dat a preetsnteted el bRib1d hesECkISGK EESEET PLOSS, aﬁﬁrégcons“ tuted.
~Alternatively, the corresponding track descriptors rmay be 114 31 August

2006 transggresy £60Mme "oPPE RO InbRipUhEL: W0 b OFfl B¢ cllive Wil ! 1

for recording onto the disc 90.7 Carr out steps roug
P! oS A SO SRS LS ISRl el Bl ORI
RS Lnd, LT RSO g g1 coBiont prot et on For
above (4) Based on the track descriptors copied from the
disc 90, the personal computer 100 acquires a content ID
corresponding to the movea audio data. This content ID is
recorded as indicative of the audio data that aay be
checked in subsequently.
(5) The personal computer 100 then decrements by
one the allowable check-out count recbrded in step (3)
.'abOve to the copyright management information in the
track descriptors éorresponding to the moved audio data.
In this example, the allowable check-out count is now
reduced to "2" (= 3 - 1).
(6) On the diéc drive unit 1, not shbwn, in which
the disc 90 is loaded, the track descriptors |
corresponding to the moved audio data are eﬁabied.- This
is accomplished i;lustratively by restoring or
reconstituting the link information items TINFn and PINFn
erésed in step (1} above. Where the track descriptors
themselves corresponding to the audio data were erased

earlier, these track descriptors are reconstituted.

Alternatively, the correspohding track descriptors may be
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are applied preferably to the audio data that were recdidegduar0es t he disc
90 by the user operating the disc drive unit 1. Checked-out audio data are
.checked in as follows: the personal conputer 100 first searches for the
desired data.fromanmong the audio data recorded therein, as well as for
control information such as copyright managenent information in the
correspondi ng track descriptors. Wth the audio data and the control
information found and ascertained, the target data are checked in
accordingly. 10. Coexistence of the next-generation MDL systemw th the
current MD system The next-generation MDL system can use the sane disc

adopted by thensperead MomYSHEDeLYSRal hoLahhtiPe 0d 1R Shdugist 2006

disc format of the next-generation Nfl systemdiffers significantly from

the di sc fogfeie Ofinithe; Ceyk efgcg\gaiﬁgséﬁ% dilh Sgf\ecessi t at es maki ng

arrangenents that will keep the user fromgefting confused when using
ei ther of the t"‘@a@xﬁﬁn&“%ﬁ@ SRt N8 )SUR-JiC (@h! Eé%oler'%i Loks llé:\s%. 54 is a
schematic view portraying conceptdal I'y” how the next generapléh i system
an the curemDledDl Vol e Ik SO aLIL I ERE! brenl Ll Tle d1ec
- signal to Q§f'&g§§régugéﬁgéngéta from the disc 90 to the personal |
computer 100 while sparing the user redundant chores and
_ensuring copyright protection fpr the audio data in
gquestion. -

The audio data copying steps (1) through (6) above
are appligd 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 tecorded therein, as well
as for control iﬁformaﬁibn such as copyright management
information in the corresponding track descriptofs. With

'_thg‘audio data and the control information Ffound and

ascertained, the target data are checked in accordingly.

'10. Coexistence of the next-generation MD1 system with
the current MD system
The next-generation MD1l system can use the same

disc adopted by the current MD system, even thought the

115




'(§ven a digital audio signal, a next-generation MDL sys¥ielgi€ 206 Fig. 54
detects a watermark fromthe signal by a predeterm ned nethod, 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
anal og audi o signal is-supplied, the MD1 system 70 gets an A/ D converter,
not shown, to covert the signal into a digital audio data signal, detects

a watermark fromthe audio data signal, encrypts the signal, and sends
the encrypted signal to the recording/reproduction wunit 73. The '
recordi ng/reproduction unit 73 subjects the encrypted audio data to ATRAC

conpr essi ondescofomgat THE theMmeRs siee £9Ee6n auth Os@atanadercoryerted to
1-7pp nodulation format together with the key information 74 116 31 August

2006 beforeigeificgntBeofEst tike tdesdi 86r 38k HOtrBOoN -4 A tNFe wat er mar k
detected fromthe input audio signal contains illustratively copy guard

i nformationsyst&gn tMe J SeRHAGR %ﬂﬂf%ﬁ%@a&%ﬂ% | %tidg{lg'?i ted

fromcarrying out any wite operation accordingly. r

reproduct i t i . ofr ndi ng. key. .i nfornati on 74
D Pang | eerhbltle Jgeelauﬂcgg/ %Ji@gcr%%é egrgclg:no uer%?/ttﬂ%.o heI dat a

are read from  the disc 90 repro

ar e decryplat iy ARGl VALLAIL S (iR Ul diIE KBl d el on 74
: Fig. 54 is a schematic view portraying concéptually
how the next-generation MD1 system and the current MD
system may coexist in the disc drive unit 1. The disc
drive unit 1 complies with both digital and analog
formats for the audio signal to be input and output.

Given a digital audioc 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:suPpiied, the MD1 system 70
gets an A/D converter, not shown, to covert tﬁe signal
into’ a digital audio data signal, detects a watermark

_ from the audio da;a signal, encrypts the signal, and
sends the encrypted signal to'the_recording/?eproduction
unit 73. The recording/reproduction unit 73 subjects the
encrypted audio data to ATRAC compréssion encoding. The
compression-coded audio data are converted to 1-7pp

modulation format together with the key information 74
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acquired. The digital audio signal thus obtained is con¥ekigest20€ an anal og
audi o signal by a D/A converter, not shown, for output. Alternatively, the
digital audio signal may be output unconverted w thout the intervention

of the D/A converter. A waternmark may al so be detected fromthe audio
signal being reproduced fromthe disc 90. If the detected watermark is
judged to include copy guard information, the recordi ng/reproduction unit
73 may be inhibited fromcarrying out audi o data reproduction

accordingly. In a current MD system 71 of Fig. 54, a digital audio signal
is furnished with generation managenent information by SCVM5 (Serial Copy
Managenent Bg&bea) gebeingerbebngefiotvetHeddt 8cagbecapdi BHLEAPr oduction unit
117 --------n - - - - 31 August 2006 76. An analog audio signal, if

supplied, is converf ethd ovatthaid:at audiadata-hy an 1{% {B’%f r not
ni e

shown, before being fed to the recordlng/reproductlo anal og

audi 0 si gnakighaNotohts Phshet vkt aﬂf@@%%té%%‘ JRRAGCIERL LD PLARL T ON DY

SCM5. The recording/reproduction unit e’ recelved audio data
to ATRAC COPRESSSHON-LASPSH c udi o a
converted to EFM f or mat bef Hﬁé?%é?éé?E%§ ten ?09?h% % ﬁﬁpa%ﬁﬁ ihomn

from carrying out any write operation accordingly.

For audio data reproduction, both the audio data
and the corresponding key information 74 are read from
the disc 90 by the recording/reproduction unit 73. The
data are decrypted by a decryption unit 75 using the key
information 74, whereby a digital audio signal is
acquired. The digital audio Signél.thus cbtained is
converted to an analog audio signal by a ﬁ/A converter,
not shown, for output; Alternatively, the digital audio
signal may be output unconverted without the interveﬁtion
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 cépy
guard information, the recording/reproduction unit‘73 may
be inhibited fromlcarrying out audio data reproduction
accordingly.

) In a current MD system 71 of Fig; 54, a digital
aundio signal.%s furnished with generation managemenﬁ
information by SCMS (Serial éopy Management System)

before being forwarded to a recording/reproduction unit
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For audi o data reproduction, the desired audi o data are3irmdste0@ di git al
audi o signal fromthe disc 90 by the recording/reproduction unit 76. The
digital audio signal is converted to an anal og audio signal by the DA
converter, not shown, for output. Alternatively, the digital audio. signal
may be output unconverted without the intervention of the D/A converter. In
t he above-described disc drive unit | in which the next-generation NDL
system and the current MD system coexist, a switch 50 is provided to
swtch explicitly between the operation nodes of the two MD systens. In
parti-cular, the switch 50 is used effectively when audio data are to be

recorded to7she &K Snfbg RudiP il n e MEW 4 -t ype
g i BilghAn e & llé&%(fg.éﬁéggfggﬁ;ifa

disc drive unit 1. The disc drive unit 1 is“equl pped w August

2000 M nocaiyhiah healocaied by ddonBocoRplILAdetd el Sheco ! df ng

~on a slider 52 allows a |id 54 arou the hinge ‘osvmng_o _ froma
U35 R e AR L ORI TR 10
Sruna St atAsod S6el A BPIS L L S8 I Sl dip R T
fromthe | %A&eﬂérﬁ? in odrm%t-ri%% %rye%s(?l\zs:[ heTh(tjai sc 90.
recording/reproduction unit 76 submits the receivéd audio
data to ATRAC compression encbding. The compression-coded
audio data are converted to EFM format before Eeing
written to the disc 90, not shown.
For audio data reproduction, the desired audio data
are read as a digital audio signal from the disc 90 by
-the recording/reproduction unit 76. The digital audio
signal is converted to an analog audio signal by the D/A
converter, not shown, for output. Alternatively, the
digitél audio signal may be output unconverted without
the intervention of the D/A converter.
In the above-described disc drive unit 1 in which
__the next-generation MD1 system and the current MD system
. coexist, a switch‘SO is provided to switch explicitly
between the operation modes of the two MD systems. In
particular, the switch 50 is used effectively when audio
. data are to be recorded to the disc 90.
Fig. 55 is an external view of a portable-type disc

drive gnit 1. The disc drive unit 1 is equipped with a
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A phone jack 53 serves as an anal og audi o signal out put3itAegnit@dds. The user
may plug audi o reproduction neans such as headphones into the phone jack
53 to enjoy the sound of audio data reproduced fromthe disc 90. Although
not shown in Fig. 55, the disc drive unit 1 is also provided with various
keys for control purposes: keys for designating disc operations such as
play, record, stop, pause, fast forward, and rew nd; keys for editing the
audi o data and other information held on the disc 90; and keys for

i nputting commands and data into the disc drive unit 1. These keys are

| ocated illustratively on the body 55. The above-mentioned switch 50 is

attached ihingésavhyehyito1bbgrbidindeab tR8,di-sq g unid b A§ Shown
in Fig. 55, the switch 50 is nmade fairly large in 119 31 August95 é si ze

and | ocat e%Pﬁ'ﬁ%%&Q@'ﬂi&e@téi%@h&&eS&gjﬁ% dSsa %%&%ﬁ%le e%‘;h& e d' .

drive unit 1 in Frg 55, the switch 50 1 Wwno Sw
For the operart o Sde s e mat S dedh s fortess Bu 3%@%%5’21' .O'S v
oper at o’ Srarale retiiE et B o8 SHRERS S it R OEERom the
disc 90 | Qc%dee% Isnc t iusmj:[ns]é'rtgéle aq.iosri%l %e”rl_:}xfldSel aanldS qc:hgel \i%% 54 is

swung shut, the disc 90 is loaded into the disc drive

unit 1. With the disc 90 thus loaded, the disc drive unit

1 automatically reads information from the lead-in area

and U-TOC area of the disc 90.

A phone jack 53 serves as an analog audio signal
output terminal. The user may plug audio reproductién
meahs such as headphones into the phone jack 53 to enjoy
ﬁhe sound of audio data reproduced from the disc 90. |

Although not shown in Fig. 55, the disc drive unit
1 is also proVided with various keys for control

“purposes: keys for designating disc bperations such as
play, record,'stop; pause, fast forward, and re&ind; keys
for editing the audio data and other information held on
the disc 90; and keys_for inputting commandé and data
into the disc drive unit 1. These keys are located

“illustratively on thé bedy 55.

The above-mentioned switch 50 is attached

1llustrat1vely to the 1lid 54 of the disc drive unit 1. As

shown in Fig. 55, the sw1tch 50 is made fairly large in
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onscreen indications in conjunction with the operation 3$bblgugedoty use of
the switch 50. Described below wth reference to the flowhart of Fig. 56
is how the disc drive unit 1 typically works when 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. Wth the disc 90 | oaded,
step S201 is reached in which information is read first fromthe |ead-in
area and then fromthe U TOC area on the disc 90. In step S202, a .check
I's made to see whether the operation node of the disc drive unit 1 is set

by the swisthe5anfiolotheeduesnshidbbeyslemboattPact NEhaexssr-agnerati on MDL
system If in step S202 the operation node 120 31 August 2006 is judged

set for theagtenenbn VD Gry HRMAHERIIR3 Ui £ reaghadqg 195 S i he
| oaded disc 90 is judged usable as a current M sysé%n1diggﬂvgﬁﬁ%ﬁg need

“for  furthesof ps nBhslRgswibEEibis ShAIGFtEST siphe £L,-thge éz‘aet{‘%o@@ system
ng that t

The display unit 51 then gives an onscreen indication sa he di sc

0018, e B8 nd RSN ANE SDURLLABbd se 91YS
for the opération mode of the next-generation MD1 system.
The 1lid 54 is also equipped with a display ﬁnit 51.
-The diéplay unit 51 displays va;ioﬁs operation states of
‘the disc drive unit 1 and track information from the disc
90 loaded in the unit 1. The display unit 51 also gives
- onscreen indications in conjunction with the'operation
mode set by use of thé switch 50.
Descfibed below with refergnée to the flowchart of
. Fig. 56 is how the disc drive unit 1 typically works when
 forma£ting the disc 90. The steps in Fig. 56 apply when a
so-called virgin Qisc (unused disc) is to be formatted.
In the first step S200 of Fig. .56, a current MD syétem
disc 90 is loaded into the.disc drivé unit 1. W;th 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 step S202, a.check is made to see whether the
operation mode of the diéc drive unif 1 is set by the
switch 50 for the current MD system or forrthe next-

generation MDl system. If in step S202 the operation mode
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system then step S204 is reached. In step 5204, the di¥pluayst@oia 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 5205, the
display unit 51 is nade to display a nessage asking the user whether or
not to proceed with formatting of the disc 90. If the user gives an
instruction specifying that the disc 90 is to be formatted, step S206 is
reached. Illustratively, the instruction is entered into the disc drive
unit 1 by the wuser operating a suitable key on the body 55 of the unit 1.
In step 5206, the disc drive unit 1 submts the disc 90 to a formatting

process of ibejﬁ&gédggéerﬂéfoﬂhe“@ﬂrﬁ&ﬁteﬂbiQyébémﬂnﬁﬂég gessriped earlier
with reference 121 31 August 2006 to the flowhart of Fig. 18. Wiile the

disc 90 is peadHed| OrTRIdtRD dt3 ,dictR! ahdid HLShplid Priigipbl y indicate

the formatting process is in progress. Wth the formatti'ng "process

conpl et ed 1 HsbeP 2408, cSEEM S égagéﬁa&fﬁgiw%ﬁésrﬁ%ga%%gﬁofhe di spl ay

unit 51 is made to give a nessage saying t I'sc 90 is a
0 PO AR S (LR LB B T
current MD system. The display unit 51 then gives an
- onscreen indication‘saying ;hat the disc 90 is a blank
disc. |

If in step S202 the operation mode of the disc
drive unit 1 is judged set for the next-generation MD1l
system, theq step 5204 is reached. 1In step S204, the
display unit 51 indicates that the disc %0 is a biank
disc for a period of, say, several seconds before step
8205 is.reached automatically.

In step S205, the-display unit 51 is made to
display a message asking the user whether or not to
proceed with fofmatting of the disé 90. If the user gives
an instruction specifying that the disc 90 is té be
formatted, step 8206 is reached. Illuétr&tively, 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 5206, the disc drive unit 1 submits the

disc 90 to a formatting process of the next-generation

MD1 system in the manner described earlier with reference
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by step 3208. In step 5208, the display unit 51 gives an3!Ayud$t@88G on
pronpting the user to set the switch 50 for the operation node of the
current MD systemin the disc drive unit 1. In step 5209, a check i s nade,
~upon el apse of a predeterm ned period of tinme, 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 3209,
atime-out is recognized and control is returned to step 5205. Fig. 57 is
another. flowhart of steps carried out by the disc drive unit 1 in
formatting a virgin disc 90 |oaded therein. In step 5300 of Fig. 57, a

bl ank (unused)théi5Io@@hé§t|@ﬁdﬁﬂgini@.thhiﬂéﬂ%HHi&%§d“%? f%}ﬂé% ep
nd then

5301, information is read first fromthe lead-in area a om t he

UTCC area sbrhbecdisoc0.dl fp B4#R:55025: 18034 AUciet - 2000 5 haseg.on the

U-TOC i nfornation thus acquired, e display uni 0 glve an
0! cath on i ey ial ondechdi s S Ly bLankd! S b gfep 5908 Lhe
oo et el M BRONES LI S0 0 IR ™
ot e 1A ed 2041 8h 850%)° end"diapa 2y 120" 3T milE (1° POTOON
give a message safing that the loaded disc 90 is a blank
next-generation MD1 disc.
If in step 5205 the user gives an instruction that
the disc 90 is not to be formatted, step $S205 is followed
by step S208. In step $208, the display unit 51 gives an
indication prompting the user to set the switch 50 for
the operation mode of the current MD system in the disc
drive unit 1. In step S209, a check is made, upon elapse
of a predetermined period of time, to see whether the
setting of the switch 50 stays unchanged despite the
indication'on the display unit 51. If the setting of the
- switch 50 is judged unchanged in step 8209, a time—out is
recognized and control is returned to step S205.
Fig. 57 is another flowchart of steps carried out
by the disc drive unit 1 in formatting a virgin disc 90
Jloaded therein. In step S300 of Fig. 57, a blank (unused)
- disc 90 is loaded into the disc drive unit 1. In step

8301, information is read first from the lead-in area and

then from the U-TOC area of the disc 90. In step S302,

122




connected to the disc drive unit 1. Wth the recordi ng i3ishugudé@®n gi ven to
the disc drive unit 1 in step 5303, step 5304 is reached. In step 5304, a
check is made to see whether the operation node of the disc drive unit 1
is set by the switch 50 for the next-generation MDL systemor for the
current MD system |f in step 5304 the operation node of the disc drive
unit 1 is judged set for the current MD system then step 5306 1is
reached. In step 5306, a recording process of the current MD systemis
started on the disc 90. If in step 5304 the operation node of the disc
drive unit 1 is judged set for the next-generation MDL system by the

switch 50, baepd58A5the Uemobednformst£dn SRQS. atheideac @Heiéiéﬂéf%tted by
t he next-generation MD1 systemin the nmanner descCribed earlier Wt

reference teni@3581iAugHge £€808ivéi &n 18di hE€Por3PRat Scho! 1 Qe by step
S306 in which a recording process of .the next-generation MDl systemis

started on ghecfosmpst gdptise @PscDescribed below with reference to the
flowmchart of Fig. 58 is howthe disc drive unit 1 typically works when.

R 0,02, SR S R0 po e PSR AR R 0T
t_h_e. di sc 9Oc:'lié»c edfivM:[]@rl t__{'ng cgﬁeszgatgaaod hcaés Jpneset?rtftc% rTEBIEaEteddabe/a tar]‘:‘ee next-
to be recorded to the disc 90 in the disc drive unit 1.
The recording instruction may be given to the disc drive
‘unit 1 not only by operation of the record key_of.the
unit 1 but also from, say, the personal computer 100
connected to the disc drive unit-l.
With the recording instruction given to the disc
drive unit 1 in step S303, step S304 is reached. In step
S304, a check is made to see whether_the operation mode
of the disc drive unit 1 is set by the switch 50.for the
next-generation MD1 system or for the cufrent'MD system.
- If in step 5304 the operation mode of the disc drive unit'
1 is judged set for the current MD system, then—étep 8306
is reached. 1In step 5306, a recording process of the
current MD systemlis started on the disc 90.
If in step S304 the operation mode of the disc
drive unit i is judged set for the nekt4generation MD1
system by the switch 50, step 8305 is reached. 1In step

5305, the disc 90 is formatted by the next-generation MD1

system in the manner described earlier with reference to
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"generation MD1 system |In the first step 5210 of Fig. 581AugestdPeic 90 is

| oaded into the disc drive unit 1. Wth the disc 90 |oaded, step 5211 is
reached in which information is read first fromthe |lead-in area and then
fromthe U TOC area of the disc 90. Based on the U TOC i nformation thus
retrieved, a check is made in step 5212 to determ ne whether the | oaded
disc 90 has the format of the next-generation MDI systemor the format of
the current MD system The check is made illustratively on the basis of
whet her FAT data have been retrieved fromthe U TOC area. Alternatively,
the check may be carried out based on whether alert track start |ocation
i nformat i onFig. f b&ind dtert (#3035 TEC faldawdd 15t et ep2 E306t Her dinspiayk unit 51
is made to 124 31 August 2006 indicate the disc type determned in step

S212. In stegcofididy precedatsn e thecd &4 56 Ybi sk ayed on the
display unit 51 in accordance with the information read fron1the U TOC
area. |llusstRttedlon dine ehSlded idicades 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 @eacHisaka | e h a he .di sc 90
is stopped In step gzllgh gggﬁ3091?§ %g?%}?nc%ego %ﬂ% %igﬁcﬁ 8¢

Fig. 58 is how the disc drive unit 1 typically works when
-recording audio data to the disc 90. The processihg
varies depending on whether the~operation mode 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 gystem.
In the first step 8210 of Fig. 58, the disc 90 is
loaded into the disc drive unit 1. With the disc 90
1oaded, step S211 is reached-in which information is read
first from the lead-in area and then from the U-TOC area
of the disc 90. |
Based on the U-TOC information thus retrieved, a
check is made'in step S212‘to determine whether-ihe
loaded disc 90 has the format of the next—geheration MD1
system or the format of the current MD system. The check
is made illustratively on the basis of whether FAT data
have been retrieved from the U-TOC area. Alternativély,
the check may be carried out based on whether alert track
_start location information is found in the U-TOC area.

In step 5213, the display'unit 51 ig made to
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type determned in step S212 matches the operati on node 3Augu$te0@ sc drive
unit 1 set by the switch 50. In case of a match, step S217 is reached.
More specifically, step S217 is reached in one of two cases: where the
switch 50 is judged set for the operation node of the current MD system
and the |l oaded disc 90 turns out to be a current MD systemdisc on the
one hand; and where the switch 50 is judged set for the operation node of
t he next-generation MD1 systemand the |oaded disc 90 is found to have the
format of the next- generation MD1 systemon the other hand. In step S217,
data may be recorded to or reproduced .fromthe disc 90. It is also
possibl e toiediitatef chentiien tiypet HetehrkPhear 8a efebhezdbsc PR il this

. point, depending on the disc type 125 31 August 2006 determ ned’in step

S212, the sgatem ehat behtas 8rcaHSCSoalBE HELLAOMN k¥eqYBLE ageli0oge! ect
using the selector 26 an appropriate signal path conplyling mntﬁ t he

modul ati on taysEesplay &ﬁftd'siCiﬁyaecwdshf:%;%igﬁ[‘kﬁe”E%%ﬁérh&t}BHsSi bl e to

switch the denodul ation fornmats autonatica et ween next-generation

APk, oot o sedl Beceunen 0 Syahem i OLAUAYAY A ELAY, The (110
~system and §Hg; EHELEndThEY SERL YOSLaCQPEL b0t st 0% 1 ank qisce. 1f
the disc 90 is not a blank disc, the disc name and track
name information are displayed.. In-steb 8215, the
rotation of the disc 90 is stopped. -

In step 8216, a check is made to see if the disc
‘tYpe determined in step S212 matches the operation mode
of the disc drive unit 1 set by the switch 50. In case of
a match, step 5217 is reached. |

More specifically, sﬁep S217 is reached in one of
two cases: where the switch 50 isrjudged set for the
operation mode of the current MD systém and thé 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 islfound to-ﬁave the format of the next-
generation MD1 system on the other hand.

In step S217, data ﬁay be recorded to or reproduced
£from the disc -90. Tt is also possible to edit information

in the U-TOC area on the disc 90.

At this point, depending on the disc type
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systemcontroll er 9 based on the disc type in effect. |t3tighst2RHpen in
step S216 that the disc type determned in step S212 does not match the
operation node of the disc drive unit 1 set by the switch 50. In that
case, step 5216 is followed by step 5219. More specifically, step S219 is
reached in one of tw cases: where the switch 50 is judged set for the
operation node of the current MD system and the | oaded, disc 90 turns out
to have the format of the next- generation MDL system on the one hand; and
where the switch 50 is judged set for the operation node of the
next-generation MD1 system and the | oaded disc 90 is found to have the
format of tHeteumimet MD syspesndR,tthe siBeemhandtrbhlsiep S2ifesa check
is made to see what operation 126 31 August 2006 is carried out by the

user on thetbesme@fa Hkiia ahep 2S2d9sébecHS@kihg LHAO8E1LO-BAVEs Pekf or med
an operation to reproduce ("PB") audio data fromthe disc 90, then step

5220 i's 1 easpprioptDaskeniSRaD pilte AUbDy SALAALR AEPROAUESE; SEom the di so

90 as instructed by the user. That is, even'if I'sc type does not natch
the Opefat$?@t@iﬁdﬁoﬁfth@edﬂééct3§%évﬁﬂ’%f edt Selrflys the swisteh 50, the
e

audi o data recorded on the disc can reproduced regardl ess of the
setting of phesswid ChoS0witch 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-éeneration
MD1 system and the current MD system under control of the
system controller 9 based on the disc tfpe in effect.

It might happen in step S216 that the disc type
determined in‘step 5212 does not match the operation mode
of the disc drive ﬁnit 1 set by the switch 50. 1In thét
case, step 5216 is followed by step S219.

More specifically, step S219 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-
geheration MD1 system on the one hand; and where the
switch 50 is judged set for the operation mode of the -
next-generation MDl system and thé loaded discl90 is
found to have the format of the current MD system on the

other hand.

.In_step 8219, a check is made to see what operation
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~More specifically, depending on the disc type determ nedfl AugusttZé@p S212, t he
systemcontroller 9 causes the nedia drive unit 2 to select using the

sel ector 26 an appropriate signal path conplying with the nodul ation
system for the disc type in effect. This nakes it possible to switch the
denodul ation formats automatically between the next-generation MDL system
and the current MD system for audi o data reproduction. The file systens
are also switched in |ike nmanner between the next-generation MDDl system
and the current MD system under control of the systemcontroller 9 based
on the disc type in effect. If in step S219 the user is judged to have
performed abs operetedroutnd beatis s&FE@n wwdlidiglatep torrt he dicgp 90 or to
erase or otherwise edit ("EDIT') recorded audio data on the diSc 90, then
step S218 is2I@7tkH WgtSts 200fed aashad e Itk StSine? ' ssage
appears on the display unit 51 saying thatﬁét he type]a?)} dﬁ%ﬁﬁsdggé‘fosedoes
not nmatch thep:epicd | oipgdeRfid heydi e Wnid Al,so di,splayed is a
nmessage sayi ng t hat reC()HrTai ng 1's not Zf\;rﬂ at\gme I ctkj?e()'ugei}e assteg)esi ghat ed
recording, s¥od hiad reBQHINY ks Lkprasskbhe Lf . the.user._has_specified
editing. If in .step S219 the use?ggt tg?arar}tgt’s%:%“oa GpdaPedrha ﬁgTOC area in an
~editing operaid Ay | Wiei_o ta.sepraduction, the display unit 51

di spl ays tm&ﬁaeséhggg;ﬁgug%%e d%%c S0 &s 1n§%ructed %y the user.

That is, even if the disc type does not match the

operation mode of the disc drivg unit 1 set by the switch
50, the audio data recorded on the disc 90 can be
reproduced regardless of the setting of the switch 50.
More specifically, depending on the disc type
determined in step 5212, the system controller 9 causes
the media drive unit 2 to select using the selector 26‘an
appropriate signal path complying with the modulation
system for the disc type in effect. This makes it
posgsible to switch the demodulation formats automatically
between the next-generation MD1 system and the current MD
. syétem for audio data reproduction. The file sf;tems are
also switched in like manner between the next-generation
MDl1 system and the currént MD-sysﬁem under control of the
system controller 9 based on the disc type in effect.
If in step S219 the user is judged to have |
performed an operation to fecord ("REC") audio data to
the disc 90 or to erase or otherwise edit ("EDIT") .

‘recorded audio data on the disc 90, then step S218 is
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that the type of the disc 90 does not match the operati ofil Auggel@0@F t he di sc
drive unit 1, and that editing is not available at this stage. That is,
where the disc type does not conply with the operation node of the disc
drive unit 1 set by .the switch 50, no operation, which would nodify

I nformation recorded on'the disc 90, is permtted. How the disc 90 is
changed in its format will now be described. On the disc 90, it is-

possi ble to change the format of the next-generation NIDL systeminto the
format of the current ND systemand vice versa. Fig. 59 is a flowhart of
steps for switching from the disc format of the next-generation MDL system

to the distefchedt ofntéleem BTy MyapsieMubdfe difed8 di tHes.
assunmed here that the switch 50 is set in advance for 128 31 August 2006

the operati@hspbay whithelnexy:genehat i Oke MYpsYSt efhe | & §beod i dsds St ep
S230 of Fig. 59, the disc 90 is loaded into the disc drive unit 1. Wth

the disc S0not aadods ShePopaide s RAEHSSE | alicly | AEpsIRL AN 45 1 oad

first fromthe lead-in area and then fromthe U TOC area the di sc 90.

by TheP e LIP3 6 Al R0 S Sl AT I
90 IS stoppefilable if the user has designated recording, or that
editing is impossible if the user has specified editing.

If in step 8219 the user attempts to update the U-
TOC area in an editing operation during audio data
reproduction, the display unit Si displays two messages:

7 that the type of the disc 90 does not match the operation
mode of the disc drive unit 1, and that editing is not
available at this stage.

That is( where the disc type does not comply with
the operation mode of the disc drive uﬁit 1 set by the
switch 50, no operation, which would modlfy 1nformat10n
recorded on the disc 90, is permitted.

How the disc 90 is changed in its format:%ill now

‘be described. On the disc 90, it is possible to Ehange

~ the format of the.next-generation MD1 system inté the-

_ format.of the current MD system and vice versa.

Fig. 59 is a flowchart of steps for switching from
the disc format of the next-generation MD1 system to the

'disc format of the current MD system on the disc 90. It

is,assumed here that the switch 50 is set in advance for
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In step 5234, all data recorded and nmanaged by the FAT ¥yagush2f%e erased
fromthe disc 90. For exanple, the wuser perforns an operation to edit data
("EDIT") recorded wunder the FAT managenent schene on the disc 90, and
selects fromanong editing alternatives an operation to erase all data
("ALL ERASE"). It is preferred in step S234 that an. indication be given
on the display unit 51 asking the user to confirmhis or her intention to
actually erase all data fromthe disc 90. After all data recorded under the
FAT managenent schene are erased fromthe disc 90 according to the wuser's
operation, step 5235 is reached. In step S235, a nessage saying that the

| oaded di scthasopavabgeaniode bfafﬂfe%éﬁtaﬁéﬁéfrﬁtﬂantm dépdt &y, uni t S1.
Step 5235 is followed by step 5236 in which the 129 31 August 2006 user

operates the sw t ch 5hd or Seit tgt%lp@r_@t i Ergp_ﬂe Q' e diSC oy ijge unit 1

for the current MD system In step S237, information 1s read fromthe

U TOC ar ea Déadde 1h080ete disce idd SLED P23 M 56 90 oo 1 ecouni zed

as a disc formatted by the next-generation I'n st ép S239,

Essage SIGRANN ot 4SREM UShds M ATE "SRR B0 B System

unit 51 asdng A SEe SO YrdlPlld GRS G A T o area
of the disc 90. In step 8232, it is recognized that ther
loaded disc 90 has been Formattgd by the next-generation
MD1 system. In step 8233, the rotation of the disc 96 is
stopped.

In step 8234, all data recorded and managed by the
FAT system are erased from the disc 90. For example, the
user perfqrms an operation to edit data ("EDIT") recorded
under the FAT management scheme on the disc 90, and
'seleCts‘from among editing alternatives an operation to
erase all data ("ALL ERASE"). It is preferred in step-
5234 that'an_indicatibn be given on‘the display unit 51
asking thé user to confirm his or her intention_to
actually erase all data from the disc 90.
After all data recorded under the FAT management

scheme are erased from the disc 90 according to the
userfs operation, step 8235 is reached. In step S235, a
message saying that the loaded disc has now become a

‘blank disc appears on the displéy unit-51.

Step S235 is followed by step S$236 in which the
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“the next-generation MD1 system Canceling the format of 3%August2006
next - generati on MDL system neans switching fromthe disc format of the
next - generation MD1L systemto the disc format of the current MD system on
the | oaded disc 90. If in step S239 the user is judged to have an

~operation to cancel the disc format, step S240 is reached. .ln step S240,
the format of the next-generation MD1 systemon the | oaded disc 90 is
canceled. Illustratively, the disc format is canceled erasing the FAT

information fromthe T-TOC area as well as the alert track. _
Al ternatively, the next-generation MD1 systemformat nmay be cancel ed by

erasing notutbe GPIrAtEOrERS i HRibeh Sheroaber trhd aGKe AL ONEn rhcf)d% gt er S239

‘the user is judged to have perforned an operation not to cance e disc

f t, 13@n ] 151 I I s
or ma 31aA@Usti 200 i 5 fpfég@héscaf@&t@%ggg%éeéﬁ r%‘tlc'?t%%erate

I ndi cati on appears on the display unit 51 pronptin use
the switchshf7! of sl rddie SH ' ' - oper at i mode of the
A s dféé/&fu%ﬁ %h%:ﬁfeci&? A et O%I gtr}éeee whet her

next-generation MDL system In step K'Ts nade
et o CRALET e W, OB BB SRl B e b L
period of tigmy difsd Mormateef Yy B HLAN dndHe9ed, RES Qymd w thin the

In step 8239, a message saying that the loaded disc.

is a blank neXt—generation.MDl system disc on the display
unit 51. An indication also appears on the diéblay unit
51 ask;ng the user whether or not to cancel the format of
the next-generation MD1 system. Canceling the format of
;he next-generation MDl system means switching from the
| disc format of the next-generation MD1 system to the disc’
' format of the current MD system on the loaded disc 90.

If in step S$239 the user is judged to havé an
‘operation to cancel the disc format, step 8240 is reached.
In step 8240, the format of the next-generation MD1
system an the'loaded disc 90 is canceled. Illué£rative1y,
the disg format is canceled erasing the FAT information
from the T-TOC area as well as the alert track.
Alternatively, the next—genération MD1 sysﬁem_format may
be canceled by erasing not the FAT information but the
-alert tréck alone.

If in step S239 the.user is judged to have

perfo;med an operation not to cancel the disc format,
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predeterm ned tinme period, then step 5243 is reached in 3twhigasi 2606e
processing is termnated and the | oaded disc 90 is rendered usable as a

bl ank disc formatted by the next- generation MDL system |If in step 5242
the setting of the switch 50 is not conpleted within the predeterm ned
time period, a time-out is recognized and control is returned to step
'5239. Switching fromthe disc format of the current MD systemto the disc
format of the next-generation MDL systemis perfornmed as follows: the
swtch 50 is first operated to set the disc drive unit 1 for the operation
node of the current MD system An operation is carried out to erase from

the disc 905%% sudi 0i dataarreQ! dag, idted N4 0r Haidg sy rag{ﬁea%l
at'ron

system Then the disc 90 is fornmatted anew by the next-gener
systemin the 48d aiszplav ani -ef- t 0 er_discussed earlier
It e T t%iz&maﬁ%glgaf%ﬁ% PastTd (I[’pa%%a}t? e

with reference to Fig. atures’in p Fnventive

met hod and gppaLRt&s e p, e;0 nagi n udj o_dat efficiently under
control of the FAT sy%%e?ﬁgﬁs@% 4 %{%Ir'%g% %éjg'f u*‘n %s@"%p%%‘?lfai‘%]acfrf ons are
equi val ent t hes f_the current, ND tem_VWiile a preferred enbodi nent
of the invéﬁ??%n aﬁhQB%%ﬁ %&%F%E&PQI EPetFPic terms, such description

is In step S242, a check is made to see whether the
user.carries out the operation to set the disc drive unit
' 1 for the operation mode of.the_next~generation MD1
system within a_predetermined period of time. If the
relevapt 6perati9n is judged performed within the
Predetermined time period, then step S243 is reached in
which the processing is terminated and the loaded disc 90
is rendered usable as a blank disc formatted by the next-
generation MD1 system. If in step 8242 the setting of the
switch 50 is not completed within the predetermined time
period, a time—outlis recognized and control is returned
to step é239.'
| Switching from the disc format of the cué?ent MD
system to the disc format of ﬁhe 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 system. An operation is carried
out to erase from the disc 90 all audio data reco;ded in

~ the format of the current MD system. Then the disc 90 is

'gformatted'anew by the next-generation MDl1 system in the
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for illustrative purposes only, and it is to be understdddgustde06changes
- and variations may be nade w thout departing fromthe spirit or scope of
the following clains. The present docunent contains subject matter rel ated
to that disclosed in Japanese Patent Application P2002- 099277, filed in
t he Japanese Patent O fice (JPO on April 1, 2002; Japanese Patent
Appl i cation P2002-190812, filed in the JPO on June 28, 2002; Japanese
Pat ent Application P2002-099294 filed in the JPO on April 1, 2002;
Japanese Patent Application P2002-190811 filed in the JPO on June 28,
2002; Japanese Patent Application P2002-099274, filed in the JPO on April

1, 2002; Japanese dDetessedPphiTads opi ti2002-d 90804 £4!edyimgdhe JPO on June
28, 2002; Japanese Patent Application P2002-099278 file in the JPO on

April 1, 2002; Japanrese Ralfive Npdaitald AYgusty i 122002- 190805
filed June 28, 2002; JapanesevPatera\lt Ap;?f)irié?’.ac‘i%epz (L)@%%g%lﬁ ed in the

270 S0 ot NG ipeatees £ e SRR LRSI 0 |1
) Lhe, 2P0 Sechble GG, CBRRRES S TS toR ) o o002 19000
PZOOZ'_09927£tc§1!'Ageed me'tcﬁ_&nb ewH]oPsOe Osrbe 1r£i|ca:%:’io%1050Zairepaéq%rgvaé%%lti Ct%[i on P2002-
those of the current MD system.
While a preferred embodiment of the invention haé
been described using specific terms, such desc;iption is
for illustrative purpose; only, and it is to be
understood that changes and vériations 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; Japanese Patent Application P2002-190812,
filed in the JPO on June 28, 2002; Japanese Patént
Application P2002-099294 filed in the JPO on April 1,
2002; Japanese Patent Application P2002-190811 filed in
| the JPO on June 28, 2002; Japanese Patent Apélication
- 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
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190802 filed in the JPO on June 28, 2002; Japanese Pateni! Aygpgii2d@Fat i on
P2002- 099271 filed in the JPO on April 1, 2002; Japanese Patent
Appl i cation P2002-190803 filed in the JPO on June 28, 2002; Japanese
Patent Application P2002-099270 filed in the JPO on April 1, 2002;
Japanese Patent Application P2002-190578 filed in the JPO on June 28,
2002; Japanese Patent Application P2002-099273 filed in the JPO on Apri
1, 2002; Japanese. Patent Application P2002-190810 filed in the JPO on
June 28, 2002; Japanese Patent Application P2002-099279 filed in the JPO
on April 1, 2002; and Japanese Patent Application P2002-190801, filed in
t he JPO on ﬁy@@gz t r€n C S

ﬁsos?@%llé?fﬁﬂ{ 28 %&? dIE&Lerel nrbby re"{]erence 133 31

above-identified docunents being |ncorpor

August  200Gupd il dMion -pafbdd Ao IR AGONEN" TRh{X f&izgooh%g{v:% “%at e steps of:

obt ai ni ng track information froma p ay or Iurallty of
track inforg@d4 o S Al pre order, the
track mformatil orrlb orrées%pgﬁa&se o%}P CL%EQ %%%faa% s to a
track descr atrac on table obtalnlng t he track

pror THoREhe AR i omiid o M ERES. Parilt AR KRRt of

descriptor Trom

i ncl udin e cqrre ondln to the track to be del eted and
pOInter ?nfd? 2"4} ﬁ%% §1 ed in t % JPO %n 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 Applicatioa P2002-
190802 filed in the JPO on June 28, 2002; Japanese Patent
Application P2002-099271 filed in the JPO on April 1,
2002; Japanese Patent Application P2002-190803 filed in
the JPO on June 28, 2002; Japanese Patent Application
P2002-099270 filed in the JPO on April 1, 2002; Japanese
Patent Application P2002-190578 filed in the JPO on June
28, 2002; Japanese Patent Application P2002-099273 filed
. in thg JPO on April 1, 2002; Japanese_Patent.Application

P2002-190810 filed in the JPO on June 28, 2002; Japanese

Patent Application P2002-099279 filed in the JPO on April

1, 2002; and Japanese Patent Application P2002-190801,

filed in the JPO on June 28, 2002, the entire contents of , o
each of the above-identified documents being incorporated.

herein by reference.
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that points to one of a plurality of part descriptors i n3bAyummst2006

i nformation table; advancing the predeterm ned play order for a subset of
said plurality of track information entries that follow said track to be
deleted in said predeterm ned play order so as to account for a renoval of
said track to be deleted fromsaid predetermined play order; reading the
one of a plurality of part descriptors that corresponds to said pointer
information in said track descriptor; separating in a file systema data
bl ock ailaaMsts a part of a file specified by part pointer information in
said part descriptor fromsaid file managed by the file system and freeing

said data bl ockpoRrgakOmbhdSertitt @BtneA doRphl sPAENEGE dedgy mation 134 31
August 2006 pointing to a part of the file that includes a plurality of

dat bl ocks; i ' SLi ] ' :
i oci ng sai oF o osori o oroa i FErancy PRy Ghafer W EInAMe, | ¢

d by, a file all i on, tabl FAT temin FAT cluster .units, said
ot hod f UF LR Cohpr V41 nbrathic STERTBRCL¥hal SPPRGCRal 8-44PHCDI odb &

associated wth said_track to be deleted fromsaid file on said FAT system
and f REEARGeSBLRCHaPA2YbPEERT oNTRE BTFRN Y5 ERT WHeh SAFtPIRandsIteeIe

associated with said track to be del eted does not share a FAT cluster with
a dat &rack to be deleted and points to a track descriptor in a track

information table;

obtaining the track descriptor from the track information
table, said track descriptor including a decryption key
corresponding to the track to be deleted and pointer information
that points to one of a plurality of part descriptors in a part
information table;

advancing the predetermined play order for a subset of said
plurality of track information entries that follow said track to
be deleted in said predetermined play order so as to account for
a removal of said track to be deleted from said predetermined
play order;

-reading the one of a plurality of part descriptors that
corresponds to said pointer information in said track descriptor:;

separating in a file system a data block that is a part of
‘a file specified by part pointer information in said part
descriptor from said file managed by the file system and freeing

. said data block on said file system, said part pointer information
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track associated with another track. 2. A track managenedftAugest2606 accor di ng
to claiml, further conprising the step of: searching the other part
descriptor and adjusting said part pointer information that points to
anot her data bl ock after said data block when a mddle data block in a

m ddle of said file is separated fromsaid file and freed on said FAT
system 3. A track nmanagenent nethod according to any one of clains 1 to
2, wherein: said part pointer information in said part descriptor has a
start padditésg &ndaapaehdodiddhessipei nhahgiholsdesl papiuwdlisai dbf fddtey said
met hod further conprising the step of, 135 31 August 2006 separating from
sai d bilbeksai d data bl ock as said part of said file based on said start
address and said end address and freeing said data bl ock on said FAT

system 4. Ariddcls GBIGUSIENIGIRLIQYRCERT A9 410 ARYPBR, dnglaims 1 Lo

3, further conprising the steps o reading a part scriptor correspondi ng

to link informatiaon en_sai d, part._descriptor | ink, information
pointing to jf’;lreeclé1 sg’gé\@i Qrea%(;ﬂc%e% éfslggloﬁt 8?,8%%%%§§afé{ﬁc%r&’ fromsaid file a
data bl ock associated with  said part pointer informatjon in said part

descri pt or L5igei i l%aiid atd PPORRCInP¥aird FAP systsiatieen '&hi® part

descriptor has |ink information pointing to said consecutive part
descri(phdy . system in FAT cluster units, said method further comprising

.the step of

separating said data block associated with said track to be
deleted from said file on said FAT system and freeing said data
block on said FAT system when sald data block associated with
said track to be deleted does not share a FAT cluster with a data
track associated with another track.

2. A track management method according to claim 1, further
comprising the step of:

- searching the other part descriptor and adjusting said
part pointer information that points to another data block after
said data block when a middie data block in a middle of said file
is separated from said file and freed on said FAT system.

3..A track management method according to any one of claims
1 to 2, wherein:

said part pointer information in said part descriptor has a
~start address and an end address pointing to said part of said

file, said method further comprising the step of,
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5. A track managenent nethod according to any one of th&l fygustd@idthg cl ai ns,
wherein: said part pointer information is an offset value froma beginning
of said file in predeterm ned data units 6. A track nanagenent nethod
according to any one of the preceding clains, wherein: said part pointer
information is one of a cluster nunber in a file allocation table system
and a physical address of a storage nedium 7. A track nmanagenent net hod
according to any one of the preceding clains, wherein: 136 31 August 2006
said fil e coogpdrsgs ngudiromdatizd d §11A tg=dek darmpagdmeht appariat gwreoryd i Si ng:
first obtaining means for obtaining track information froma play order

tabl e hav g 1@ Padal idy 94idr aekrt NhaaPBES OBn@NELE S endl IRARGRG sl il
predeterm ned play order/ said track information points to a track

descnﬂgégiﬂ s%iPraﬁkgiﬂi8éﬂa$ﬁo§a$@bﬁ f St@m.track to be del eted; second

obt ai ni ng ans tor obtaining the trac scriptor, fromthe track

i nformation tabl said track descriptor includin a _decryption ke

cor r espondi fig ?b%FﬁgﬁtWQBﬁg?Tﬁé%BWﬁgﬁgngxﬁﬁadlﬁgiﬁ?e?DYn?% n%#i%%?ﬁﬂéat
points to gne of a plurality of part descriptors in a part information
t abl el &d@vancfREthRaoMSAddakeengtere Pfedet ernined play order

reading a part descriptor corresponding to link information
when said part descriptor has 1link information pointing to a
consecutive part descriptor, and

separating from said file a data block asscciated with
said part pointer information in said part descriptor and freeing
said data block on said FAT system when said part descriptor has
link information pointing to said consecutive part descriptor.

5. A track management method according to any one of
the preceding claims, wherein:

sald part pointer information is an offset wvalue from a
beginning of said file in predetermined data units
| 6. A track management method according to any one of
the preceding claims, wherein:

said part pointer information is one of a cluster number in
a file allocation taﬁle system and a physical address of a
storage medium.

7. A track management method according to any one of the

preceding claims, wherein:
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of a subset of said plurality of track infornation ent ri @6Audusit200§ ol | ow
said track to be deleted in said predeterm ned play order so as to account
for a renoval of said track to be deleted from said predeterm ned play
order; reading neans for reading the one of a plurality of part

descriptors that corresponds to said pointer information in said track
descriptor; first neans for separating in a file systema data block as a
part of a file specified by part pointer information in said part

descri pt or shidntsae dodnpre sssnagddobyatde file system and 137 31 August
2006 freeing said data block on said file system said part pointer

i nf or mat i ongpoant +Agk t e PidntofapiAeatikechayingimypl urality of data
bl ocks; second neans for freelng said part descriptor on said file system

and third I%g%?% éBs‘.aiﬁ r.;.% ?@%g‘a%:%koﬁn ﬁiﬂ?é £rofP Em

wherein sa I'S nman tion systemin
FAT cluster unit first ne associ,ated with
ba o EEE ek 2anid gavaags 2B LU EL O o B P R P O S ek
associated wiith the other track, separates said data block associated with

sai d PrRACRIEE P& cRl BEBHCFPBIReA dPLRY e O5ReEai d2ifAT ARk SR THEES sai d

data bl ock on said FAT system
_ points to a track descriptor in a track information table for a

‘track to be deleted;

second obtaining means for obtaining the track descriptor,
from the track information table, said track descriptor including
a decryption key corresponding to the track to be deleted and
pointer information that points to one of a plurality of part
descriptors in a part information table;

advancing means for advancing the predetermined play order
of a subset of said plurality of track information entries that
follow said track to be deleted in said predetermined play order
so0 as to account for a removal of said track to be deleted from
sald predetermined play.order;

reading means for reading thé one of a plurality of part
descriptors that corresponds to said pointer information in said
track descriptor: |

first means for separating in a file system a data block as
a part of a file specified by part pointer information in said

part descriptor from said file managed by the file system and -
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9. A track managenent apparatus according to claim8, f3rAugest28%hpri si ng:
adj usting neans for, when a data block of a mddle of said file is
separated fromsaid file and freed on said FAT system searching the other
part descriptor and adjusting said part pointer information pointing to a
data bl ock after said data block. 10.A track managenent apparatus
according to claim8 or 9, wherein: 138 --- ----- --- 31 August 2006
said part pointer information in said part descriptor has a start address
and afires@ingddaess da@antdirgkt wrsassipari1ef syatem, f khed pairdt fidisttereans
for separating fromsaid file said data block as said part of said file

based;afosahdishapbi REHEESE, aNdya @l &f eng agdl &S Angdy T4 gailigisakd oFat a

bl ock on said FAT system 11. A track nanagenent apparatus according to any
one ohatglg%ggk .to 10, wherein: said first nmeans, when said part
descrrptor fnk information pointing to a consecutive part descriptor,

reads a part descriptor _corresppnding,to said link informatian, d
separ at es f rom-S4i H‘eQPFefar dgfﬁgb?%cﬁghésB?ﬁ%t%%F%JtHif%aioﬂl R ‘C'S'glent er

information in said part descriptor, and frees said data block on said FAT
syst efystem; and

third means for freeing said track descriptoer on said file
system,
wherein sald file 1is managed by a file allocation
table (FAT) system in FAT cluster units,
said first means, when said data block associated with
- said track to be deleted does not share a FAT cluster with a data
track associated with the other track, separates said data block
associated with said track to be deleted from said file on said
FAT system and frees said data block on said FAT system.

9. A track management apparatus according to c¢laim 8§,
further comprising:

- adjusting means for, when a data block of a middle of said
file is separated from said file and freed on said FAT system,
searching the other part descriptor and adjusting said part
pointer information péinting to a data block after said data
block.

10.A track management apparatus according to claim 8 or 9,

wherein:
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12. A track managenent apparatus according to any one of 31 &lgustr®908 to 11
wherein: said part pointer information is an offset value fromthe
begi nning of said file in predeterm ned data units. (data block / sound
frame) 13. A track managenent apparatus according to any one of clains 8 to
12, wherein: said part pointer information is at |east one of a cluster
nunber in a file allocation table system and a physical address 139 31
August 2006 of a storage nmedium 14. A track managenment apparatus
accordi ng tosa@Ry paate pefingkai MBS ilch Mhefz8idnpagai debil eptt@mitdsses audi o
data. 140
start address and an end address pointing to said part of said
file;
said first means for separating from said file said data
block as said part of said file based on said start address and
said end address and freeing said data block on said FAT system.
11. A track management apparatus according to any one of
claims 8 to 10, wherein:
said first means, when said part descriptor has 1link
information pointing to a consecutive part descriptor, reads a
part descriptor corresponding to said 1link information, and
separates from said file a data block associated with said part
pointer information in said part descriptor, and frees said data
block on said FAT system,
12, A track management apparatus according to any one of
claims 8 to 11, wherein:
said part pointer information is an offset wvalue from the
beginning of said file in predetermined data units. (data block /
sound frame)
13.A track management apparatus according to any
one of claims 8 to 12, wherein:

said part pointer information is at least one of a cluster

number in a file allocation table system and a physical address
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of a storage medium.
14. A track management apparatus according to any
one of claims 8 to 13, wherein:

said file comprises audio data.

140




