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[err] 1 PRODUCI NG/(REPRODUCI NG APPARATUS FOR USI NG GENERAj:,u AUDIO
DATA BACKGROUND OF THE INVENTION 1. Field OF The Inventio
invention relates to a recordirng nmedium (disc) for carryi mm
recordlng and correspondlng pl ayback nethod, recording me

device. 2.~ Description O Relative Art: Magneto-optical discs have been
developed’for recordi ng devi ces capabl e of recording and/ or playing back
audio data etc., playback devices, and as recording nmediuns. In
particular, in recent years, optical disc devices where the user has not -
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RECORDING MEDIUM, AND RECORDING DEVICE FOR RECORDING
FIRST-TYPE DATA AND SECOND-TYPE DATA
ON THE RECORDING MEDIUM

BACKGROUND OF THE INVENTION
1. Field Of The Invention:

The present invention relates to a recording medium

(disc) for carrying out data recording and corresponding
- playback method, recérding method and playback device.
2. Description Of Relative Art:

Magneto-optical discs have been developed for recording
devices capaBle of recording and/or playing_back audio.aata
etc., playback devices, and as recording mediums. 1In
particular, in recent years, optical disc devices where'the
user has not just beeﬁ able to play back from the opto-
magnetic discs, but has also been able to record audio such
as music have become well known. | |

When using this optical disc device, in addition to the
recording and/or playback of so-called audio signals, the
recording and/or playback of data other than- audio
information may also be éonsidered.

In this specification, so-called audiolsignals such as

music and speech recorded on the magneto-optical disc put



recordi ng and/ or playback'of so-call ed audio signals, the recording and/or
pl ayback of data other than audio information may al so be considered. In
this specification, so-called audio signals such as nusic and speech

recorded on the nagneto-optical disc put 2 into digital formare
referred tojas "audio data”, one unit of which is referred to-as a
"program’ or "audio track". Information equi pment user data for conputers

and the like such as characters or graphjcs recorded on the nmagneto-

optical disc, which is not audio data, is then referred to as "general

data", so dsntioo dieyidiedl i flogmm el Fefupradlito dad a'awdiso dd=a ", one unit

recordi ng/ pl ayback unit of this general data is then taken as a "data

file". of which is referred to as a "program" or "audio track".
Information equipment user data for computers and the like
such as characters or graphics recorded on the magneto-
optical disc, which is not audio data, is then referred to
as "general data", so as to be distinguished from audio
data. A singlé recording/playback unit of this general data
is then taken as a "data file".

However, the structure of the format of optical disc
devices was originally for audio use and does not lend
itself easily to being made capable of the kind of
information search and updating required of use with general
data. In particular, pfogram control information for audio

' applications and data file control information for data use
differ in that néme data and attribute data etc. for
searches is not required. In audio appiications, just the
address corresponding to the program number is sufficienf.
Data fér making data transmissions to outside gquipmen£ is
also not necessary. Further, the existence of a multiplicity
of items small in data volume found in general data is
fairly unlikely with audio data, and compatibility with the
case where an exfremely.large number of small data files'
exist is not necessary with audio files. For example,

control information for use with audio data to be descfibed

later is only compatible up to a maximum of 255 parts.



However, the structure of the format of optical disc devices was originally
for audio use and does not lend itself easily to being nade capable of the
ki nd of information search and updating required of .use with general data.
In particular, programcontrol information for audio applications and data
file control information for data use differ in that name data and
attriblUte data etc. for searches is not required. In audio applications,
just the address corresponding to the prdgram nunber is sufficient. Data’
for maki ng data transm ssions to outside equipnent is also not necessary.
Further, the exAst ércemibead nabbirpl, i gxtogmem | ¢ensreimlinfiarmtisowolfome
found in general data is fairly unlikely with audio data, and conpatibility
with the casédiehapplinaticnenbis beegecnaabed dn onder bathef spésabliest is

not necessary with audio files. For exanple, control information_for use
wi th audi of @it amus iraHesePPldFatai ensi sagfl y caomRti bPe uford amfFmum of

255 parts. ) _ ] ) :
appropriate for general data use. For example, it is not

appropriate to apply an optical disc device to use in the
recording and playing back of general data while leaving the
control method used as is.

Considering control conditions for the case of the
recording of general data, it is necessary to carry out each
of the various processes such as alignment using a file name
valuation coefficient, substitution, file name table link
modification and file allocation table maintenance with
these control information editing processes in orderlto

. utilize the recorded general data effectively. However, a
large amount of memory is'required for these processes,
power consumption is large and the speed of the editing
process slows down as the number of necessary processes
rises. Putting these processes into practice on, for
example, compact equipment such as battery driven portable
apparatus, proves to be difficult because of large power
consumption and the difficulty in attaining a sufficient
processing speed.

Further, simply copying and playing back data files
does not give sufficient consideration to '‘copy protection.

i.e. it is a simple process to copy software provided by



3 As descri bed above, programcontrol information for audi o applications
has been created in order to be suitable for nusical applications and
cannot be considered appropriate for general data-use. For exanple, it is
not appropriate to apply an optical disc device to use in the recording and
playi ng back of general data while |leaving the control nethod used as is.
Consi dering control conditions for the case of the recording of general
data, it is necessary to carry out each of the various processes such as
alignment using a file nane valuation coefficient, substitution, file name
tabl e |i nlsodwaireat memefactiurers | ocht eoaliabl ©@nke nt@hafceWdithPihese
control information editing processes in order to , )

permission from the manufacturer and it 1is therefore

preferable to carry out cguntermeasures.accordinglyz

SUMMARY OF THE INVENTION '

As the present invention sets out to resolVe these
kinds of problems, it's object is to provide a recording
medium, playback method, recording device and playback
device capable of applying recording/playback systems for
musical applications to data recording/playback use, capable
of recording and playing back audio data and general data
together, capable of preventing illegal copying and being
suited to use with equipment demanding compactness and low
power consumption.

Recording Medium

The present invention provides a recording medium
capable of being recorded with, for example, audio programs
and general data files (including character ,data for
computer use and still image data etc.) at the same time.
The recording medium is equipped with a first control region
for cbntrolling audio programs and a second control region
for controlling general data files. The second control
region is recorded at the physical head with respect to the
general data files.

Further, the recording medium-of the present invention

may also be capable of being recorded with audio programs



utilize the recorded general data effectively. However, a |arge anount of
menory is required for these processes, power consunption is |large and the
speed of the editing process slows down as the nunber of necessary
processes rises. Putting these processes into practice on, for exanple,
conpact equj pment such as battery driven portable apparatus, proves to be
difficult because of |arge power consunption and the difficulty in
attaining a sufficient processing speed.5Fprther, sinply copying and
pl aying back data files does not give sufficient consideration to copy
prot ecti on2d egeperigd adatapl £ipescesincdudipy sohewacdqr odadsl for 4
facturers illegal|ly onto disc wthout ]
sof tware rrggynputer use andggtiYI image data etc.) at the same time,
with the.recording medium then being equipped with a first
'coptrol region for controlling audio programs, a second
control fegion for controlling general data files and a
third control region for controlling the general data files.
The third control region and/or data files controlled by the
third control region are controlled as defective regions at
the first control region and the second control region. The
third control region is therefore provided in such a manner
that simple playback can be carried out easily.
Plavback device
Still further, the present invention provides a
playback device for pléying'back from a recording medium
comprising, for example, audio'programs, general data files
(including character data for computer use and still image
data etc.), a first control region for controlling the audio
programs and a second control region for controlling general
data files. The playback device comprises a determining part
for playing back the first control information and
determining whether or not general data files are present.
At this determining parf, when determined that a

general data file exists, second control information

positioned at the head of the general data file is played



perm ssion fromthe manufacturer and it is therefore preferable to carry
out counterneasures accordingly. SUMVARY OF THE | NVENTI ON As t he present
i nvention sets out to resolve these kinds of problens, it's object is to
provi de a recordi ng nedium playback method, recordi ng device and pl ayback
devi ce capabl e of applying recordi ng/pl ayback systens for nusica
applications to data recording/pl ayback use, capable of recording and

pl ayi ng back audi o data and .general datéa together, capable of preventing
i1l egal copying and being suited to use w th equi pnent demanding
conpactnebécknénﬁoWh&mﬁﬁnQﬁﬁ%nﬂﬁﬁacﬁﬂ1¢%%§wﬁﬂ%§e§®9ﬁﬁﬁ1bﬁéeér@§emﬁe

I nvention provides a recordi ng nedi um capabl e of being recorded with, for
exanpl e, BRUBYBIpPRGK aFRCAMY FIHeTA XRALP™ i | es (i ncluding character data

for r nd_still : .Lh R0
or conpute Uﬁ%raeoq,gé, therra%eredsaégteticn egEJ.E:ne 31%% tpgl_gvn.des_ a

playback device for playing back from a recording medium
comprising audio programs, general data files (including
_ character data for computer use and still- image data etc.) a
first control region for controlling the audio programs, a
second control region for controlling general data files and
a third control region for contfolling general data files.

The playback device comprises a first determining_part
for playing back the first control information .and'
determining whether or not the first control region is being
controlled as a defective region;

a control'part for controlling access of the defective
part when determined that the first control region is being
controlled as a defective part at the first determining
part; |

a éecond determining part for determining whether or
not there is an error at the accessed defective region; and

a third determining part for determining whether or not
a third control region exists when the second determining
part determines there to be no érror at the accessed
defective region. The thifd control region is played back

when the third determining part determines the existence of



The recording mediumis equipped wi.th a first control region for
controlling audio prograns and a second control region for controlling
general data files. The second control region is recorded at the physical
head with respect to the general data files. Further, the recordi ng nedi um
of the_present invention may al so be capabl e of being recorded with audio
progr ans 5 and general data files (including character data for
conputer use and still inmage data etc.) at7the sane tinme, with the
recordi ng medi um then being equipped with a first control region for
control | i ngaaudiicdreeptane]l wegicnndndonheobenegadn dada ddriter did iplgymsher al

data files and a_ third control region for controlling the general data
fil es. back based on the played back second control region.

Recording Device

-

The present iﬁvention also provides a recording device
for recording and/or updating audio programs and/or general
data from a recording medium comprising audio programs,
general data files (including character data for computer
use and still image data etc.), a first control region for
controlling the audio programs and a. second control region
for controlling the general data files. The recording device
comprises a recording part for recording audio programs
and/or general .data at a recofdable region; and

an updating part for updating the first control
informétion and the second control information in such a
manner that a region recorded with the general data is also
controlled at the first control region while the general
data is being recorded at the recordable region.

The present invention also provides a recording device
for recording and/or updating audio programs énd/br general
data from a recording medium comprising audio programs,
genéral data files (including character data for computer
use and still image data etc.), a first control region for
controlling a second control region controlling the audio
programs and the general data, a second control region for

controlling the general data recorded at the physical head



The third control region and/or data‘files controlled by the third control
region are controlled as defective regions at the first control region-and
t he second control region. The third control region is therefore provided
in such a manner that sinple playback can be carried out easily. Playback
device Still further, the present invention provides a playback device for
pl ayi ng back from a recordlng medi um conpri sing, for exanple, audio
programs, general data files (includinggcharacter data for conputer use and
still image data etc.), a first control region for controlling the audio
programsQﬁmthesgan&rakndaba fédiesn st xohhivfl icegtyederzioilm afor es.

The pl ayback device conprises a determning part for playing back the first
control |¢ﬁ@¢h@llbﬂgaﬁ§n€§§érﬁ@ﬁﬁngnmﬂeﬁhﬁplérmﬁ@ﬂeﬁen@haﬁ Bnacardings are
present. At this deternining part; mhen determ ned that a general data file
exists,sﬂﬁﬁheec&%mﬁrlﬁﬁﬁw%mFﬁﬁ?r ing part for recording audio

programs and/or general data at a recordable region; and

updating means for, while the general data is being
recorded at the fecordable region, updating the first

" control information and/or the second control information in

such a manner as to control the region recorded with the
general data and the third control region as a defective
‘region at the first control region and/or the second control
region and updating control infqrmétion occurring at the
third control region. | |

The present invention further provides a recording
device for recording and/or updating audio programs and/or
general data on. a recording medium comprising audio
programs, general data files (including character data for
computer use and still image data etc.s) a first control
region for controlling audio programs, a second control
region for controlling general data recorded at the physical
head of the general data files and a third control region
for controlling general data in a simple.manner provided -
approximately,neit to the first control region..

The recording device comprises a recording paft'for
recording audio programs and/or general data at a recordable

region; and



positioned at the head of the general data file is played 6 back and the
general data file is played back based on the played back second control
region. Mreover, the present invention also provides a playback device for
pl ayi ng back froma recordi ng nmedi um conpri sing audi 0 prograns, genera
data files (including character data for conputer use and still inmage data
etc.) a first control region for controlling the audio prograns, a second
control region for controlling general data files and a third control
region for controlling general data fil&s. The pl ayback device conprises a
first det@mmupdatipxytpiort pbuyupdabang,t wbiller geneoair dlatianficr degimm and
determ ni ng whether or not the first control region is being
recorded at the recordable region, the £first control
information and/or the second control information in such a
manner that the region recorded with-the general data is
controlled as a defective region at the first control region
and/or the second control region and upééting'control
information occurring at the third control region.
BRIEF DESCRIPTION OF THE_ DRAWINGS
FIG. 1 is a view describing the appearance of a
recording/playback device and disc of an embodiment of the
present invention; .
FIG. 2 is a block view of the recording/playback device
of the embodiment;
FIG. 3(a) and 3(b) are views describing the disc
cluster structure of the embodiment;
FIG. 4(a) through 4(c¢) are views describing the control
conditions of the disc of this embodiment recorded with a_U-
TOC and a data U-TOC;
FIG. 5 is a view describing P-TOC sectors of the disc
of the embodiment;
FIG. 6 is a view describing U-TOC sectors of the disc
of the embodiment; |

FIG. 7 is  a view describing U-TOC sector' link

conditions for the disc of the embodiment;



controlled as a defective region; a control part for controlling access of
the defective part when determned that the first control region is being
controlled as a defective part at the first determ ning part; a second
determ ning part for determ ning whether or not there is an error at the
accesged dgfective region;, and a third determ ning part for determ ning
whet her or not a third control region éfi sts when the second deterni ning
part determ nes there to be no error at the accessed defective region. The
third control region is played back when the third deternining part

det er ni nes t heF&&i.stlelfde bhrough B (i rareomiiess rdgsenikiac e dater al

data filetigcﬁlggegge disc of the embodiment;

FIG. 9 is a view describing the boot area ocdprring at
the data U-TOC of the disc of the embodiment;

FIG. 10 is a view describing the boot area occurring at
the data U-TOC of the disc of the embodiment; -

FIG. 11 is a view describing a volume descriptor
occurring at the data U-TOC of the disc of the embodiment;

FIG. 12 is a view describing a volume space bitmap
occurring at the data U-TOC of the disc of the embodiment ;

FIG. 13 (a) and 13(b) are views describing data recorded
at a volume space bitmap occurring at the data U-TOC of the
disc of the embodiment;

FIG. 14 is a view describing a management table
occurring at the data U—TOC of the disc of the embodiment;

FIG. 15(a) through 15(h) are wviews describing.data-
recorded at a managément table occurring at the data U-TOC
of the disc of the embodiment ;

FIG. 16 is a view describing a directory record block
occurring at the data U-TOC of the disc of the embodiment;

FIG. 17 is a view describing a directory record block
occurring at the data U-TOC of the disc of the embodiment;
| FIG. 18 is a view describing an extent record block

occurring at the data U-TOC of the disc of the embodiment;



baék based on the played back second control'region. Recor di ng Device The

pr esent

I nvention al so provides a recordi ng-device for ‘recordi ng and/

updati ng audi o prograns and/ or general data from a recordi ng nmedi um -
ng audi o progranms, general data files (including character data for

conpri si
conput er
controll

recordi ng audi o prograns and/ or general.data at a recordable re
updating part fEIGupliat isga heidéwr desconbriolg iart oewhendn rasPnch

control
gener al
gener al

d@cgury ings etc sher 8ptadUalOfheff thetdismt o6l the
data is being recorded at_the recordable region. Th resent
i nvention al so EGvided s & SR REHIRG 2 3t F_t?he i8¢

use and still image data etc.), a first control region for

or

ind the audi o programs and a second control region for confrolling
the general data files. The recording dgyice conprises a recording part for

i nformation in such a manner that a region_recorded with the

a sector o
of the embodiment;

FIG. 21 is a flowchart of a data playback brocess
corresponding to a data U-TOC of the embodiment ;

FIG. 22 is a view describing a simple U-TOC sector of
the disc of the embodiment;

FIG. 23(a) through 23(d) are views describing disc
track control conditions recorded at a simple U-TOC of the
embodiment ; '

FIG. 24(a) and 24(d)_are views describing track control

i on;
bLeck
FRPINETE it he

and an
nd

conditions after entry of data files corresponding to a .

simple U-TOC of the embodiment into a data U-TOC;

FIG. 25(a) through 25(d) are views describing track
control conditions of a disc. recorded with a simple U-TOC of
the embodiment; |

FIG. 26(a$'through 26(d) are views deécribing track
control conditions after entry of data files corresponding
to a simple U-TOC of the embodiment into a data U-TOC; |

FIG. 27(a) through 27(d) are views describing track
control conditions of a disc recorded with a simple U-TOC of

the embodiment; .



for recording and/or updating audio. prograns and/or general data from a
recordi ng medi um conprising audi o prograns, general data files (including
character data for conputer use and still image data etc.), a first contro
region for controlling a second control region controlling the audio
programs and the general data, a second control region for controlling the
general data recorded at the physical head 8 of the general data files
and a third control region for controllggg general data in a sinple manner.
. This recording device conprises a_recording part for recording audio
programs and/ oFI§enct&lisiaa aviewadesesibape tragko sondd® lusrnd Hyl gisans
for, while the general data is _being recorded,at the recordabl e region,
updati ng efder; egtry of data files corresponding to a simple U-TOC of
~the embodiment into a data U-TOC; .

FIG. 29 is a flowchart for a ,recdrding process
corresponding to a simple UfTOC of the embodiment; o

FIG. 30 is a flowchart of a playback éditing process
corresponding to a simple U-TOC of the embodiment;

FIG. 31 is a view describing a simple U-TOC search
operation of the embodiment;

FIG. 32 1is a flowchart of a copy-protection data
recording process of the embodiment;

FIG. 33 is a flowchart of a playback process for
providing copy protection in the embodiment;

FIG. 34(a) through 34(d) are views describing track
control conditions of a disc recorded with a simple U-TOC of
the embodiment;

FIG. 35 is a view describing track control conditions
after entry of data files corresponding to a simple U-TOC of
the embodiment into a data U-TOC; |

FIG. 36 is a view describing track control conditions
of a disc recorded with a simple U-TOC of the embodiment;

FIG. 37 is a view desdribing track control conditions

after entry of data files corresponding to a simple U-TOC of

the embodiment into a data U-TOC;



control information and/or the second.control information in such a manner
as to control the region recorded with the general data and the third
control region as a defective region at the first control region and/or the
second control region and updating control infornmation occurring at the

third _control region. The present invention further provides a recording
device for recording and/ or updating audi o prograns and/ or general data on
a recordi ng medi um conpri sing audi o prdérans general data files (including
character data for conputer use and stjill image data etc.), a_first control
region for conFE6H B8gisud &isvogiesaribing dofrrle PRRBFO} cgrRditapnS
control ling general data_recorded at, the Bh%3|cal head of the general data

files and® ?h¢+%ccﬁﬁﬁ?¥ﬁeQGﬂﬂ§H1q(ﬁlmﬂéﬁt PFn@ngh%r%Tb?Q&%F v a.S|ane
manner provi de€§8 Xi, matel he fi rst control :[eg

recordi ng devi fiSed ¥ éﬁﬁ‘ﬁ'g‘ contro

after entry of data files correspondlng to a simple U-TOC of

1tlons

the embodiment into a data U-TOC;

FIG. 40 1is a flowéhart for a recofding process
corresponding to a simple U-TOC of the embodiment; i

FIG. 41 is a flowchart of a playback editing process
corresponding to a simple U-TOC of the embodiment;

' FIG. 42 is a flowchart of a copy-protection data

récording process of the embodiment;

FIG. 43 is a flowchart of a playback process for
providing copy protection in the embodiment; |

FIG. 44_is a view déscribing a data file recording
position corresponding to é simple U-TOC of the embodiment;
and

FIG. 45 is a view describing a data file recording

- position corresponding to a simple U-TOC of the embodiment.

DETAITLED DESCRIPTION OF THE PREFERREDIEMBQDIMENﬂs
Embodiment

In the following, the present invention is descriﬁed in

" the following order. | .
I. Structure of.;ecgrding(élayback device
I-1 Example of appearance

I-2 Internal blocks



recordi ng audi o prograns and/ qQr general data at a recordable region; and
9 an updating part for updating, while general data is being recorded at
the recordable region, the first control information and/or the second..
control information in such a manner that the region recorded with - the
general data is controlled as a defective region at the first control
regi on and/ or the second control region and updating control information
occurring at the third control region. 18RI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a view describing the appearance of a recording/playback device

and disc of anl&mbo = resent invention;
II-1 Cluster structure
II-2 Track structure
II-3 P-TOC sectors
II1-4 U-TOC sectors (first control information)
II-5 Data Q—TOC sectors (second control
information)
II-5-a Overall structure
II-5-b. Boot area
II-5-¢ Volume descriptor
II-5-d Volume-space bitmap
II-5-e Management table
II-5-f Directory record block
i;—S—g Extent record block
II-6 Data sectors

ITX. Dat ile plavback process

IV, Recording[plgyback methods emploving simple U-
' TOC's e A

Iv-1 Simple U—TdC sector (third control -
information)

IV-2 Control conditions in the case of simple U-
TOC recording

Iv-3 Data file recording process employing
simple U-TOC

V-4 Data file playback processing employing a

simple U-TOC and entry processing going to



FIG 2 is a block view of the recording/pl ayback device of the enbodi nent;
FIG 3 (a) and 3 (b) are views describing the disc cluster structure of the
enbodi ment; FIG 4(a) through 4(c) are views describing the control
conditions of the disc of this enbodi nrent recorded with a U TOC and a data
U-TCC, FIG, 5 is a view describing P-TOC sectors of the disc of the
enbodiment; FIG 6 is a view describing U TOC sectors of' the disc of the

enbodinment; FIG 7 is a view describirsg U TCC sector l i nk conditions
for the disc of the enbodi nent; 9 '
a data u-TOC

Iv-5 'Copy—protected,data recording employing a
simple U-TOC

IV-6 Copy—protection—compatible playback

processing
V. Recordina/playback methods emploving simple U-TOC
{(tvpe RB) ‘

v-1 Control conditions when a simple U-TOC is
recorded ' |

v-2 Data file recording processing employing
simple U-TOC |

V-3 Data file playback processing and admission
‘processing to data U-TOC.usinQ simple U-TOC

v-4 Copy protected data recording employing a
simple U-TOC.

v-5 Copy-protection compatible playback

processing
VvI. Control of data file record;ng position using
. simple U-TOC .

I. Structure of recording/plavback device
'I-1. Example of appearance |
‘FIG. 1 is an external view of a recording/playback
device and a disc comprising an embodiment.
A magneto-optical disc may be employed as the disc 1

with this disc being housed in a cartridge K as shown in



10 FIG 8(a) through 8(c) are views describing a data track of the disc of
the enbodinent; FIG "9 is a view describing the boot area occurring at the
data U-TOC of .the disc of the enbodinment; FIG 10 is a view describing the
boot area occurring at the data U-TOC of the disc of the enbodinent;- FIG
11 is a viegw describing a volunme descriptor occurring at the data U—TOC of
the di'sc of the enbodinment; FIG 12 is a vi ew descri bing a vol une space
bitmap occurring at the data U-TOC of t{g¢ di sc of the enbodinent; FIG

13(a) and l.éb) are vi ews describing data recorded at a volune space bitmap
occurring BF dthe disporesiondiag]isy fare: RaYe RSl FERLY PRROSEE PY a

vi ew descri a enent table occurring at the data U-TOC of the disc
of the emﬁihﬁéhﬁ % * through 15(h) are views describing data

A recordlng/playback device 10 is provided with a disc
insertion portion 11 for installing the cartridge K housing
the disc 1. The shutter S.is'slid ovér by an internal
mechanism not shown in the drawings by—&nserting the .
cartridge K in the disc insertion portion 11 so that the
board surface of the disc 1 is exposed and
recording/playbéck is possible.

A key inﬁut portion 12 for user operations and a
‘display part 13 for menu informaﬁion for data searching and
displaying detected data aré provided on the upper surface
of the casing of the recording/playback device 10. A cursor
shift key, enter key and data input key etc. are provided at
the key inﬁut portion 12.

Further, numeral 14 represents an image scanner portion
for detecting and converting into dot data image information
recorded on paper so that image data can be taken as input.

Moreover, numeral 15 represents an input/output
connector where data can be sent to and received from other
information equipment {(computers, word processors etc.) by
connecting a communications cable C. |

Numeral 16 indicates a terminal used for inputting and
éutputting analog'audio signals so as to provide a line

input/output for audio signals played back from the disc 1



recorded at a managenent table occurring at the data U-TOC of the disc of
the enbodinent; FIG 16 is a view describing a directory record bl ock
occurring at the data U-TOC of the disc of the enbodinment; FIG 17 is a

vi ew describing a directory record bl ock occurring at the data U-TOC of the
disc of the enbodinent; FIG 18 is a view describing an extent record bl ock
occurring at. the data U-TOC of the disc of the enbodi nent; 11 FIG 19 is
a view describing an extent record bl ockipccurring at the data U-TOC of the
di sc of the enbodinent; FIG 20 is a view describing a data sector of_the
di sc of th@rEﬁH§$Qnﬁﬁ9n4iﬁaf§Hm|%t%¢¥l6%Eﬁ€r?qﬁﬁpﬂe6§t§° pPy FEaeTsest ess

on the disc 1 via an audio cord 17.
I-2 Internal blocks

The essential parts of the structure of the
récording/playback.device 10 are shown in FIG. 2.

In FIG. 2, the disc 1 is shown in an installed state.
Numeral 21 indicates a system controller for controlling

~each of the various recording/playback devices and is
‘constructed from, for example, a microcomputer.
~Numeral 22 indicates a spindle ﬁotor and the installed
disc 1 is rotatably driven by this spindle motor 22. Numeral
23 indicates an optical head for illuminating the disc 1
with laser light at the time of ‘recording/playback. Laser
light of a high enérgy level for heating a recording track
up to the Curie témperature is outputted during'recording
and laser light of a relatively low energy level for
detecting data via light reflected due to the magnetic Kerr
effect is outputted at the time of playback.

At the optical head 23, there is an optical systém
comprising of a laser diode and deviation beam splitter or
object lens etc. as the laser output system, with this being
loaded with a detéctor for detecting reflecﬁed light. The
object lens 23a.is.supportéd in such a manner so as to be
capable of being displaced by a twin-axial mechanism 24 in a

direction across the diameter of the disc and in a direction



corresponding to a data U-TOC of the enbodinent; FIG 22 is a view
describing a sinple U TOC sector of the disc of the enbodinent; FIG 23(a)
t hrough 23(d) are views describing disc track control conditions recorded
at a sinple U-TOCC of the enbodinment; FIG 24(a) and 24(d) are views
describing track control conditions after entry of data files corresponding
to a sinple U-TOC of the enbodinent into a data U-TOC; FIG 25(a) through
25(d) are views describing track controhgconditions of a disc recorded with
a sinpl'e U-TCC of the enbodinent; FIG %g(a% t hr ough 26§:ql) are views

descri bi ngoweadls o raway ofmiomi bhe diser Ther gnEirgatRIACPs hedS &hondi ng
to a sinple U TOC of the enbodinent into a _data Ufﬂg% Fl G 27éa£ t hr ough
27(d) ar ecapevslseskei Bhdd teth ACkRE r BhecAaretsss o Hhei disrel¥rded with

a sinple U-TOC of )
thread mechanism 25. .

Fﬁrther, numeral 26 indicates a magnetic head for
applying a magnetic field modulated in accordance with
provided ihformation to the.magneto-opticél disé and is
positioned opposite thé optical head 23 so as to sandwich
the digc 1.

Information detected from the disc 21 by the optical
head 23 is provided to the RF amplifier by the playback
operation. An RF playback signal, tracking error signal,
focus erxrror éignal, absolute position information, address
info;mation, sub-code information and focus monitor signal
etc. are generated by carrying out arithmetic processing on
the information provided to the RF amplifier 27. The
generated RF playback signal.is then provided to the decoder
28, the tracking error sigpal and focus error'signal are
provided to the servo circuit 29 and the focus monitor
signal is provided to the system controller 21.

The absolute position information obtained by decoding
pregroove information recorded beforehand on the disc as
address information and the addréés information recorded as
data which are outputted from the address décoder 19 are
sent to the system controller 21 Via the decoder 28 to be

used in various kinds of control operations.



the enbodinent; 12 FIG 28 is a view describing track control conditions
after entry of data files corresponding to a sinple U - TOC of the enbodi nent
into a data UUTOC, FIG 29 is a flowhart for a recordi ng process
corresponding to a sinple U-TOC of the enbodinment; FIG 30 is a flowhart
of a playback editing process corresponding to a sinple U-TOC of the

enbodinent; FIG 31 is a view describing a sinple U TOC search operation of
the enmbodinent; FIG 32 is a flowchart Q? a copy-protection data recording
process of the enbodinent; FIG 33 is a flowhart of a playback process for
The servo circuit 29 generates each of the various
servo drive signals using-the tracking error signal and
focus error signal prdvidéd alohg with the track jump
instruction, seek instruction and rotational speed detection
infdrmation etc. from the system controller 21. The servo
circuit 29 also controls the twin-axial mechanism 24 and the
thread mechanism 25, the focusing and the tracking, and
controls the spindle motor 22 to be at a CAV (Constant
Angular. Velocity) or a CLV (Constant Linear Velocity).
The RF playback signal is Eighteen-Fourteen Demodulated
- by the decoder 28 and then undgrgoes prescribed processing
via the system controller 21 after being decoded using Crbss
Iqterleaved. Reed-Solomon Decoding or Advanced Cross-
Interleaved Reed-Solomon Decoding.
Further, information provided to the system controller
21 as information to be recorded on the disc 1 during the
:ecﬁrding operation is provided to a magnetic head drive
circﬁit 31 after having undergone encoding such as Advanced
Cross-Interleaved Reed-Solomon encoding, Cross Interleaved
Reed-Solomon encoding, or Eighteen-Fourteen demodulated at
the encoder 30.
The magnetic head drive circuit 31 provides a magnetic
head drive signal to the magnetic head 26 iﬁ accordance with
data encoded at the encoder 30. A north or south magnetic

. field is then applied to the disc 1 from the magnetic head



provi ding copy protection in the enbodinent; FIG 34(a) through 34(d) are

vi ews descri-bing track control conditions of a disc recorded with a sinple .
U-TOC of the enmbodinent; FIG 35 is a view describing track control
conditions after entry of data files corresponding to a sinple U-TOC of the.
enbodi ment into a data U-TOC, FIG 36 is a view describing track control.
conditions of a disc recorded with a sinple U-TOC of the enbodinment; FIG

37 is a view describing track control cgpditions after entry of data files
corresponding to a sinple U-TOC of the enbodinent into a data U TCOC, 13
FIG 38 is2@.virddw thier itvime), t thck svatew| quHdrelbas 21 supplies a

control signal so that high-power recording level laser
light is outputted from the oﬁtical head 23. ;

Numeral 32 indicates a cenversion memory for converting
code deta into font data and carries out font conversion
processing for displaying character data etc: read out from
the disc 1.

Numeral 33 indicates a buffer RAM for temporarily
storing dot data eaptured by the image scanner 14, display
data displayed using the display part 13 and signal sending
and receiving data from the connector 15, and functions as
temporary storage while audio data read out from the disc 1
and data files are outputted.

Any number of Pre-mastered Table Of Contents
(hereinafter referred to as P-TOC), User-Table of Contents
.for control ef the recording and playing back of audio data
(hereinafter referred to as a U-TOC), Data-user Table of
Centents for control of general recording and playing back
of audio data (hereinafter referred to as a data U-TOC), and
Table of Contents to be used in simple recording and playing
back of general data to be described later (hereinafter
referred to as a simple U-TOC) are recorded at the disc 1.
The system controller 21 reads these control informations

~and decides the position iﬁformation intended to be recorded

and the position information intended to be data searched



of a disc recorded with a sinple U-TOC of the enbodinent; FIG 39 is a view
describing .track control conditions after entry of data files correspondi ng
to a sinple U-TOC of the enbodinent into a data UTCC, FIG. 40 is a
flowchart for a recording process corresponding to a sinple U TCC of the
enbodi!rrent;h FIG 41 is a flowhart of a playback editing process '
corresponding to a sinple U-TOC of the enbodinent; FIG 42 is a flowchart
of a copy:protection data recording protless of the enmbodinent; FIG 43 is
a flowchart of a playback process for providing copy protection in the
enbodi men@ndrpdaveqd ?1/:5—;10&: v iTh sd Preaesisigc igdiormation dévrtdheny perred on
corresponding to a sinple WU TOC of the enbodinent; and FIG 45 is a view
descri bi ngPa2d&ERPPFREY BEEF8Y nBA%osT ti on corresponding to a sinple U-TOC

of the enbOdlmng example, the system controller 21 reads the P-TOC

and U-TOC by playing back a control information area present

~at the innermost periphery of the disc while the disc 1 is
being installed for pre-storing in the temporary buffer RAM
33. This is then referred to when the disc 1 is béing
fecorded or played back.

Moreover, the U-TOC, data U-TOC and simple U-TOC are
re-written in response to the recording and erasing of data.
The system controller 21 carries out this re-writing with
respect to the control information stored in the temporary
buffer RAM 33 when there is a recording/erasing operatién

. and also re-writes the cpntfﬁl information area of the disc
1 at a ﬁrescribed ﬁiming in response to this re-writing
operation.

Numeral 34 indicates a communication circuit for
sending to and receiving data signals from external
equipment via the connector 15. |

Numeral 35 indicates a display controller which is a
control circuit for displaying display data from the system -
coqtroller 21 at the display part 13 i.e. search menu data

displaying and the displaying of data read from the disc 1.



DETAI LED DESCRI PTI.ON OF THE PREFERRED EMBODI MENTS Enbodi nent In the
follow ng, the present invention is described in the foll ow ng order.

Structure of recording/playback device I-1 Exanpl e of appearance |-2

I nt-er nal bl ocks 14 11. Disc structure 11-1 Cluster structure I1-2
Track strugture I1-3  P-TOC sectors I1-4 U TOC sectors (first contro
information) 11-5 Data U-TOC sectors (second control

' 22

The recording/playback device 10 is capable of carrying

out the recording ahd playback operations for each of the

‘various general data discs 1 with the above construction.

While audio data from the disc 1 is being played back

and outputted as an audio signal, a RF playback signai read

_out from the disc 1 as an audio signal is written into the

temporary_buffer RAM 33 by the system controller 21 éfter
having undergone decoding such as Eighteen-Fourteen
demodulation or Cross Interleaved Reed-Solomon Decoding etc.
at the decoder 28. The reading of audio data from the disc 1
by the optical head 23 and playback audio data transfer from
the optical head 23 to the temporary buffer RAM 33 is
carried out intermittently at 1.41 Mbité/sec. '

Data written into the temporary buffer RAM 33 is read-
out during playback audio data transfer at 0.3 Mbits/sec and
provided to an audio compression decoder 38. In this
recording/piayback system, audio signals are recorded by
carrying out data compression using digital data steps. Fér
example, two channel, sixteen bit data sampled at a
frequency of 44.1 Kbits (1.4 Mbits/sec) is compressed to 0.3
Mbits/sec., 1.e. approximately 1/5. The decoding process
therefore becomes the reverse of this compression process
duting playback.

When processing such as decoding of audio compression

processing has been carried out on the playback signal at



information) Il-5-a Overall structure Il1-5-b. Boot area Il-5-c¢c Vol une
descriptor I'l-5-d. Volune-space bitmap I1-5-e Managenent table I1-5-f
Directory record block I1-5-g Extent record block -6 Dat a sectors
L1l Data file playback process |V. Recor di na/ pl ayback net hods
enpl oyi na sgnple U- TOC s (Type A) 1V-1 Simple U TOC sector (third
control information) |V-2 Control conditions in the case of sinple U TOC
recording IV-3 Data file recording progess enpl oyi ng
the audio compression decoder 38, this signal is converted
to an analog signal at a digital/analog converter 39 and a
line output is given frbm a terminal 16b via a prescribed
aﬁpiifier circuit or the cord 17 so as to provide a playback
output. This output is provided as,-for example, left
channel and right channel audio signals. -

During the recording of audio signals on the disc 1, an
audio signal provided to the termiﬁal 1l6a from a line input
system using the cord 17 6r a microphone system noﬁ shown in.
the drawings is sent to an audio compression encoder 37
after having been quantized into 16 bit digital data by an
A/D.converter 36 at a sampling frequency of 44.1 Kbits and
the aforementioned audio compreésion encoding is carried
out. Recording data compressed by the encoder 34 is written
into the temporaryrbuffer RAM 33 by the‘system controller
21, read-out at a prescribea speed and sent to the encoder
30. The encoder 30 then sends this data to the magnetic head
drive circuit 31 aftéf having carried out éncoding such as
Cross Interleaved Reed-Solomon Decoding or.Eitheen—Fourteen
demodulation. |

‘The magnetic head drive circuit 31 sends a magnetic
head drive signal to the magnetic heéd 26 in response to. the -
encoded recording audio'data-in the same way as for usual

data recording. i.e. the magnetic head 26 is used to'apply a

north or south magnetic field to the disc 1. At this time,



sinple UTOC IV-4 Data file playback processing enploying a sinple U TCC
and entry processing going to 15 a data U TOC I V-5 Copy-protected data
recording enploying a sinple UTOC I V-6 Copy-protection-conpatible

pl ayback processing V. Recordi ng/ pl ayback nmethods enpl oying sinple U TOC
(type .B) Vzl Control conditions when a sinple UUTOC is recorded V-2

Data file recordi ng pr.ocessi ng enpl oyi ng

24

the system controller 21 also provides a control signél so
that recording level.laser light is outputted with respect
to the optical head 23. .

The playback operatlon has been described for the case
where the disc 1 is a nmgneto—optlcal'dlsc. However,
playback is also possible with an optical dise where data is
recorded using pit shapes in the same way as for a compact
disc i.e. with optical disc devices. In this case, the RF
playback signal is extracted in response to thg fluctuations
in the level of reflected light due to the presence or
absence of pits in the same way as compact disc players,
rather than by using the magnetic Kerr effect. A magnetic
recording operation is carried out with respect to the
optiéal disc and the magneto-optical disc pit data afea;

As described above, the TOC infbrﬁation occurring on
the disc 1 is read into the temporary buffer RAM 33.
However, with regards to types of 'disc 1 .which are
compatible with the recording/playback device of this
embodiment, there are pre—mastefed type discs pre-recorded
with pfograms, discs wheré data is re-writable and the user
can record audio data and general data to be described
later, and hybrid discs provided with a Read-Only Memory
area pre-recorded with data files and programs etc. and a

recordable opto-magnetic area. With these discs, data for"

controlling areas already recorded with programs etc. and



sinple U-TOC V-3 Data file playback processing and adm ssi on processing
to data U-TOC using sinple U TOC V-4 Copy protected data recording
enploying a sinple U TCC. V-5 Copy- protection conpati bl e pl ayback
processing VI. Control of data file recording position using sinple U TOC
. Structuge of recording/playback device |-1. Exanpl e of appearance FI G
1 is an external view of a recording/playback device and a di sc conpri sing
an enbodi ment. A magneto-optical disc gy be enployed as the disc 1 with

this disc being housed in a cartridge K as shown in . .
recordable areas is recorded as TOC information in

accordance with the disc type.

While audio data is béing recorded, recordable areas’
‘are searched Sut from the U-TOC and recorded with audio
data. When a program is played back from a pre-mastered
disc, program information is read from the P-TOC, the
program area is accessed and the playback operation is
carried out. When a program is played back from a magneto-
optical disc, program control informatioﬁ is read from the
U-TOC, the program area is accessed and the playbéck
operation is carried out.

On the other hand; with regards to the 6peration for
general data recording .and playing back, data ﬁ-TOC
information is used as the control information.

Even with magneto-optical discs, the P-TOC is recorded
in ROM as pit data. |

II. Disc structure

IT-1 Cluster structure

With data recording in hagneto—optical disc systeﬁs,
recording is carried out on the magneto-optical disc 1 using
units known as clusters. One cluster corresponds to a
portion equal to two to three track revolutions. This
cluster is continuous with respect to time and one program

is recorded as a data file.



16 FIG 1. The disc.recording surface may be visibly exposed by sliding a
shutter S. A recording/playback device 10 is provided with a disc insertion
portion 11 for installing the cartridge K housing the disc 1. The shutter S
is slid over by an internal nmechani smnot shown in the draw ngs by
-inserting the cartridge Kin the disc insertion portion 11 so that the
board ’.surTace of the disc 1 is exposed and recordi ng/ pl ayback
is possible. A key input portion 12 for2eser operations and a display part
13 for nenu information for data searching and displ aying detected data are
provi ded on t heAsppbowsuihaBEG of3 {lak, ceRe L WFtAhCIRGHHF A

device 10. A cursor shift key, enter key and gdata jinput key et are

provi ded asubhéam@yqqqygn[ﬁgdiqn§%j§ector main Saéa reglog,.w%th.one

sector having 2352 bits and address information being
recorded every sector.

On each sector, a 2048 byte region is used for actual
recording of data, with the remaining bytes -being used for
headers and .error correction codes depending on
synchronization patterns and addresses etc.

The 4 sector sub-data region is used for sﬁb—data
comprising one sector or as a linking area comprising threé
sectors and the recording of TOC data, audio data and
geﬁeral data etc. is carried out in the 32-sector main data
region.

II-2 Track.strucfure

Here, the track structure occurring on the disc 1, the
relationship between the positions of the P-TOC, U-TOC and
daté U-TOC, and the cortrol.mode are described.

A magneto-optical disc is divided up into a pit area
recorded with data usiné embossed pits as shown in the pit
area of the enlarged view FIG. 4(a) and an magneto-optical
area already\provided with grooves as a magneto-optical
érea.

A P-TOC is recorded at the pit area with a P-TOC

sector, to be described later, being repeatedly recorded.



Further, nuneral 14 represents an inmage scanner portion for detecting and
converting into dot data inmage information recorded on paper so that inage
data can be taken as input. Mreover, nuneral 15 represents an input/out put
connector where data can be sent to and received fromother information
equi pnent * (conputers, word processors etc.) by connecting a conmuni cations
cable C. Nuneral 16 indicates a termnal used for inputting and outputting
anal og audio signals so as to provide a %ine i nput/out put for audio signals
pl ayed back fromthe disc 1 17 or aulfo signals from other sound.

equi prent to b&hecmagdetoepptheadi ated voatianuesdfvomothle IFit laea dint er na
bl ocks a :
the innermost periphery to the read-out area at the
outermost periphery of the disc with a recordable area
continuing from the position of the pit area to directly
before the read-out area.

Within the recordable area, the leading area is taken
as a recording/playback control area and is provided as a U-
TOC region -and as a laser power calibration area.

The U-TOC is recorded as three continuous clusters at a
prescribed position in the recording/playback control area,
with the addresses of the clusters at which the U-TOC is
recorded within the recording/playback area being recorded
at the P-TOC.

An area following the recording/playback control area
is taken for the recordable user area recorded with actual
audio data and general data.

Audio tracks i.e. programs such as shown in FIG. 4(a)
by, for example, M1, M2 and M3 and data files such as shown
by FL1, FL2 and FL3 are recorded at the recordable user
area. A data U-TOC for data file control is recorded at an
area of the innermost side taken for the data file. In this
example, the data U-TOC is recorded directly before the data
file FL1. | ‘

" portions of the recordable user area which are not

recorded with programs or data files are taken as free



The essential - parts of the structure of the recording/playback:-
device 10 are shown in FIG 2. In FIG 2, the disc 1 is show in an
installed state. Nunmeral 21 indicates a systemcontroller for controlling
each of the various recording/playback devices and is constructed from for
exanpl e, a mcroconputer. Numeral 22 indicates a spindle notor and the
instal fed d*sc 1 is rotatably driven by this spindle notor 22. Nuneral 23
i ndi cates an optical head for illumnatiygg the disc 1 with [aser |ight at
the time of recording/playback. Laser |ight of a high energy |evel for
heati ng a aeeasdi Thisr asktopsay thet Gecerdavieroegians samwritqoiitted ldd i ng
recording and laser light of a relatively |low energy |evel for detecting
data vi a | aghareas| capadldueftbeine recrrded feom ndv cn Withomynanams at
the tine of plagback: At the optical head 23, there is an optical system
conpri si ngosf dataaSetesi ode and deviation beamsplitter or .

For example, control is carried out as shown in FIG.
4 (b) at the U-TOC with respect to a disc recorded as shown
in FIG. 4(a). -

The start address and end address is controlled for
each of the audio tracks M1, M2 and M3{ with the free area
being controlled in the same way.

This is to say that the area recorded with the data
files FL1, FL2 and FL3 and.the data U-TOC are handled
together as a single data track. Further, "EB" shows areas

~with the data track controlled by the U-TOC not recorded
with actual data files. |

On the other hand, the data U-TOC controls each of the |
data files .FL1l, FL2 and FL3 aﬁd the recordable Block EB
within the data track, as shown in FIG. 4(c).

When an audio track is played Dback by the
‘recording/playback device, the start address and end address
are determined from the U-TOC and playback is carried out.
Further, when a data file is played baék, the data U-TOC is
accessed based on_U—TOC information and the necessary data

file is accessed using this data U-TOC.



object lens etc. as the laser output system wth this being | oaded with a
detector for detecting reflected light. The object [ens 23a is supported in
such  a manner so as to be capabl e of being displaced by a tw n-axi al
mechanism 24 in a direction across the dianeter of the disc and in a
direction 5 18 towards and away fromthe disc. The entire optical head 23
can al so bé shifted across the diameter of the disc by a thread nmechani sm
25. Further, nuneral 26 indicates a nmaghgti c head for applying a nmagnetic

field modul ated in accordance with provided information to the
magnet o- opt i cal di sctEmd |§L§%§¥Fﬁ§£€§ opposite the optical head 23 so as
to sandw ch tthgQE? é description is glven of the format of the P-TOC

of the disc 1. )

P-TOC information is used for designation of areas such
as recordable user areas of disc and ROM area control and in
the case of pre-mastered discs or hybrid discs, for
controlling audio tracks and data tracks recorded in ROM.

A P-TOC format is shown in FIG. 5.

FIG. 5 shows the initial sector (sector 0) of P-TOC
information repeatedly recorded at the dedicated playback
control regidn-shoﬁn in FIG. 4.

Sectors 0 to 7 are prepared as P-TOC sectors but sector
1 onwards are optionél.

The P-TOC sector data region comprises of, for-éxample,
a 4 byte times 588, i.e. a 2352 byte data region, with a
synchronization pattern consisting of all zeros or all ones
lbeing recorded at the leading position.

Upper and lower 2 byte cluster addresses and a one-byte
sector address are recorded as the sector address, with one
byte "02h" added to form a headef.

The numerical value "h" attached in this spécification
is expressed in so-called hexadecimal form.

Moreover, an identification code using ASCII code

corresponding to the letters "MINX" is attached at a

prescribed address position of the header. This "MINX" is



| nf.ormation detected fromthe disc 21 by the optical head 23 is provided to
the RF anplifier by the playback operation. An RF playback signal, tracking
error signal, focus error signal, absolute position information, address :
i nformation, sub-code information and-focus nonitor signal etc. are
generated py carrying out arithnetic processing on the information provi ded
to the RF anplifier 27. The generated RF playback signal is then provided
to the decoder 28, the tracking error gpgnal and focus .error signal are
provided to the servo circuit 29 and the focus nonitor signal is provided
to the sy§esmidantbfyinrg2theTmregrntet efpesi R HC KPOLPR: i 9h OBE&Sned by
decodi ng pregroove information recorded beforehand on the disc as address
i nf or mat i 5RCaREeEhELBagerRerahiBHtati on recorded as data which are
outputted fromthe, address ggcod r 19 are sent to the systemcontroller 21
via the decodeFufghﬁa'bgiﬁs &an%VBFiéﬁésﬁi yBeof 2p nF?%Prgégga ryRd.

(Rec power), the number of the first track recorded (First

TNO) and the last track number (Last TNO) are indicated.

The disc type is a code recorded to identify whether
the disc is a read-only pre-mastered disc,.é recoraable
magneto-optical disc or a hybrid disc.

The read out start address LOA is shown by the read-out
area start address shown in FIG. 4.

The sectors being used (used sectors) is one byte where
each one bit corresponds to one of the P-TOC sectors 0 to 7
and indicates whether or not each sector is being used.

The pdwer calibration start address PCA is the power
calibration start address provided within Ehe
recording/playback control area.,

The U-TOC start address USTA is the address of the
start position of the U-TOC recorded within the
recording/playback area.

Further, a recordable user area start address RSTA is
recorded.

A corresponding table indication data area having table
pointers (P-TNO1l to P-TN0255) corresponding to parts tables

of a control table to be described later is prepared for

each track recorded.



19 The servo circuit 29 generates each of the various servo drive signals
using the tracking error signal and focus error signal provided along with
the track junp instruction, seek ihstruction and rotational speed detection
information etc. fromthe systemcontroller 21. The servo circuit 29 al so
controls the tw n-axial nmechanism 24 and the thread nechani sm 25, the
focusing and the tracking, and controls the spindle notor 22 to be at a CAV
(Constant Angul ar Velocity) or a CLV (@nstant Linear Vblocity) The RF

pl ayback signal is Eighteen-Fourteen Denpdul ated by the decoder 28 and then
under goes pres@rFH@&rﬁﬂoE@?%FnErGVadFﬁéWEQQt%55cEﬁ?F%IF%Pl?i 881} ®eing

decoded u5|%q1Cross Interlegyed Reed- Sol,onon Decodi ng or Advgnced oss-
FFh) 1is prepare a region continuing on rom

corresponding table indication data area. A start address
which becomes the start point of a certain part and an end:
address which becomes the end point and accompanying parts -
mode information (track modef are recordea at- the respective
parts tables.

The parts are track portions on the disc recorded with
physically continuous strings of data.

The track moae information of each parts table records
information as to whether or not these parts are set up to
be overwrite protected or data copy protected, whether or
not information is audio information, and information
regarding mono/stereo classification. _

Each parts table (01h) to (FFh) of the control table
shoWs.the parts contents in accordance with the table
pointer (P-TNOl to P-TN0255) of the corresponding table
indication data area. i.e. (0lh) is récorded in the parts
table as the table pointer P-TNO1l of the first track. In
reality, ‘a numerical value capable of indicating a certain
parts table at a byte position within the TOC éector 0 using

‘a prescribed arithmetic operation ié listed at the table
- pointer.
In this case, the start address of the parts table

(01h) becomes the start address of the first track recording



I nterl eaved Reed- Sol onon Decodi ng. Further, information provided to the
systemcontroller 21 as information to be recorded on the disc 1 during the
recording operation is provided to a nagnetic head drive circuit 31 after
havi ng under gone encodi ng such as Advanced Cross-Interl eaved Reed- Sol onon -
encodi,ng, Cross Interl eaved Reed- Sol onon encodi ng, or Ei ght een-Fourteen
denodul ated at the encoder 30. The nmagnetic head drive circuit 31 provides
a magnetic head drive signal to the magidetic head 26 in accordance wth
data encoded at the encoder 30. A north or south magnetic field is then
appl i ed td’qi'rﬂet%ﬁ%calldf ABmMtHige SARfh&1aX hehe endradiyess heremes nehet he

systemcontroller lies a
y address o ﬁgpend position of the first track. The track

mode information then becomes the information regarding this
first track.

Similarly, with regards to the secoqd track, this start
address, end address and track mode information is recorded
at the parts table (02h) indicated by the table pointer P-
TNO2. |

Control is possible thereafter up to the 255th track on
the TOC because table péinters up to P-TN0255 have been
prepared in the saﬁe way.

A prescribed program may also be accessed and played
back for exampie, at the time of playback by forming the TOC
sector O'in this way.

However, so-called pre-mastered tracks are the only
tracks controlled using this P-TOC ana it follows that
magneto-optical discs not recorded with ROM type audio
tracks or data tracks do not use the aforementioned
corresponding table indication data area and control table
and each of the bytes are therefore ail made to be "00h".

IT-4 U-TOC sector (first control information)

FIG. 6 shows the format of the first sector'(sector 0)

of the U-TOC. This U-TOC sector is a data region recorded

with control information for a program—reéordable free area.



control signal so that high-power recording |evel laser light is outputted
fromthe optical head 23. Nuneral 32 indicates a conversion nenory for
‘converting code data into font .data and carries out font conversion
processing for displaying character data etc. read out fromthe disc 1.
Nuneral 33:.indicates a buffer RAMfor tenporarily storing dot data captured
by the i mage scanner 14, display data displayed using the display part 13
and signal sending and receiving data f3bmthe connector 15, and functions
as tenporary storage while audio data read out fromthe disc 1 and data
files are out peHRTANY BAnherrsf 2pse- prsPared fay &b UoHfterftactor
(hereinafter referred to as P-TOC), User-Table of Contents for control of
the recor 4y Oﬁﬁa}rﬁﬁwﬁgéﬁ BFeaBBFb°H%fa (hereinafter referred to as a

::)JI_;)%:I)’\Q ng:ﬁ "¥or Tg)lgc‘l:u%p e, ﬂ 'inet 3 fcoerrtca(.)lnrg rg:':oggaﬂeger gata &3 di ng, and

being recorded on the disc 1, the_recordlng/playback device
10 searches out free areas on the disc from the U-TOC and
.carries out recording. Further, during -playback, the
recorded area or data track of the program to be played back
is determined from the U-TOC information, this area is
accessed, and the playback operation is carried out.

First, as shown in FIG. 6, a header indicating_the
synchronization pattern and address is provided at the U-TOC
in the same way as for the P-TOC sector.

Then, a maker code, model code, track number.for the
first track (first TNO), track number for the last track
{last TNO); the sectors being used (used sectors), the disc
serial number and the disc ID are recorded at a prescribed
address position.

Each bit of one byte of the sectors being used
corresponds to one of the U—TOC sectors 0 to 7 and 1nd1cates
whether or not each of the sectors is being used.

A region recorded with each of the wvarious table
points, i.e. a Pointer for defective area P-DFA, a Pointer
for Empty Slot'P-EMPTY, a Pointer for Free Area P-FRA, and
P-TNO1 to P-TN0255, is prepared as a corresponding table

indication data area for controlling user-recorded audio



of audio data (hereinafter referred to as a data U-TOC), and Tabl e of
Contents to be used in sinple recording and playi ng back of general data to
be described later (hereinafter referred to as a sinple U-TOC) are recorded
at the disc 1. The systemcontroller 21 reads these control infermations
and decides,the position information intended to be recorded and the
position information intended to be data searched 21 and pl ayed back.
This processing information is then stor3d in a tenporary buffer RAM 33.

For exanple, the systemcontroller 21 reads the P-TOC and U-TOC._b | ayi ng
back a contrarkisnfandedaba sragks e‘%%‘?ﬁr%dtﬂéthnﬁ&ﬁ%?ﬁp%?i%ﬂgr\éx%@the

disc while the disc 1 is being installed - i I,
buf f er RANRYEAS correspondfhggto goé%réi Jégé 'E% %Pgbggrageghfakggporary

Then, 255 parts tables (01h) to (FFh) are prgvided as
control tables corresponding to the table pointers (P-DFA to
P;TNOZSS). A start address becoming the start point of
certain parts, an end address becoming the- end point and
corresponding parts - mode information (track mode) are
recorded in the respective parts tables in the same way aé
for P-TOC sector 0 in FIG. 5. Further, in the case of this
U-TOC sector 0, there are cases where parts shown in each
parts table are linked with other parts. Link information is
therefore recorded showing a parts table recorded with start
addresses and end addresses of linked parts.

In the case of magneto-optical disc systems, even if
data for, for example( a single program, is recorded
discontinuously divided up inﬁo a numnber of parté, the
playback operati&n will not be‘obstructéd because playback
will be carried out while.accessinglbetween the parts.
Compositions etc. recorded by the user can also be recorded
divided up between a plurality of parts with the object
being the efficiency of use of the recordable area etc. The
link information is provided for this reason, with it being
possible to link parts tables by designating the height

position on the U-TOC of parts tables to be linked using,



33. This is then referred to when the disc 1 is being recorded or played
back. Mreover, the U-TOC, data U-TOC and sinple U-TOC are re-witten in
response to the recording and erasing of data. The systemcontroller 21
carries out this re-witing with respect to the control information stored
in the tenporary buffer RAM 33 when there is a recording/erasing operation
and also re-wites the control information area of the disc 1 at a
prescribed timng in response to this rggwiting operation. Nuneral 34

i ndi cates a communi cation circuit for sending to and receiving data
signal s foW1eaimpiﬁaltbqunpmbﬁrsvﬂﬁlhhet@o%ﬁ@bﬂoleED Remeagh Parts

I ndi cates a display controller which is a control circuit for displaying
di spl ay dat@Pifem the systemcontroller 21 at the display part 13 i.e.

search menu dat g, dysplaylag, ang,the (ALspL Y1 80,0h 08 GokP AL i, O oC

FIé. 5 is all made to be (00h) because parts division does
not usuaily exist for pre-recorded programs or data files.

One parts table expresses one part at the control table
of the U-TOC sector 0. The position of each part of a
program formed from, for example, 3 iinked parts is then
controlled by 3 pérts'tables linked by 1ipk information.

The contents of the parts of each parts table (01lh) to
(FFh) in the control table of the U-TOC sector 0~ar§
éxpressed as follows depending on the table pointers (P-DFA,
P-EMPTY, PFRA and P-TNOl to P-TN0255) occurring in the
corresponding table indication data area.

The table pointer P-DFA (Pointer for Defective Area)
indicates the defective regions on the disc 1. The leading
parts table of a single parts table or plurality of linked
parts tables is designated for parts comprising a region
being defective due to flaws or the like. i.e. when a
defective part exists, one of (Olh) to (FFh) is designated
at the table pointer P-DFA and the start and'end address of -
the defective part are recorded at the designatéd'parts
table. When other defective parts exist, other parts tables
may be designated as parts table link information and othér

defective parts may be searched. When there are no other



22 The recording/ playback device 10 is capable of carrying out the
recordi ng and pl ayback operations for .each of the various general data
discs 1 with the above construction. Wile audio data fromthe disc 1 is
bei ng pl ayed back and outputted as an audi o signal, a RF playback signal
read oqut fromthe disc 1 as an audio signal is witten into the tenporary
buffer RAM 33 by the systemcontroller 21 after having undergone decodi ng
such as Ei ght een-Fourteen denodul ati on 3¢ Cross Interl eaved Reed- Sol onbn

Decodi ng etc.

at the decoder 28. The reading of audio data fromthe disc 1

by the optiefectiovad 28rtasd pbayleaxaimpdiedi 0" (R@%R) t r assfmacdndegd tat e cal

head 23 to the tenporary buffer RAM 33 is carried out intermttently at
1.41 Mit $inkcinformation and there are taken to be no links.

The table pointer P-EMPTY (Pointer for Empty Slot)

shows the leading parts table of one or a plurality of parts

tables not-yet being used in the control table. When a parts

table not-yet being used exists, any one of slot numbers

(01h) to (FFh) is recorded as the table pointer P-EMPTY.

When a plurality of yet to be used parts tables exist, parts

tables are desigﬁated sequentially using link information

from the parts table designated by the table pointer P-

EMPTY. All of the yet to be used parts tables are then

linked on the control table.

The table pointer P-FRA (Pointer for Free "Area)

indicates free areas on the disc 1 which may be written with

data and designates a leading parts table of one or a

plurality of parts tables indicating parts comprised of free

areas. i.e. when a free area exists, one of (01lh) to (FFh)

are recorded at the table pointer P-FRA. The start and end

address of the part at the free area are recorded at the

parts table designated by the table pointer. Further, when

there is a plurality of these kinds of parts present, i.e.

when there is a plurality. of parts tables, seduential

designation until the parts table for which the 1link

information is "(00h)" is carried out using the 1link

information.



‘Data witten into the tenporary buffer RAM 33 is read- out during pl ayback
audi o data transfer at 0.3 Mits/sec and.provided to an audio conpression
decoder 38. In this recording/playback system audio signals are recorded
by carrying out data conpression using digital data steps. For exanple, two
channel, sixteen bit data sanpled at a frequency of 44.1 Kbits (1.4
Mits/sec) Is conpressed to 0.3 Mits/sec., i.e. approximately 1/5. The
decodi ng process therefore becones the rgverse of this conpression process
during playback. Wen processing such as decoding of audi o conpression
processing has Renpaatsi ednmrolorcdrt planydhawdsi gpabfathe frget pEreaudi o
conpr essi on decoder 38, this signal is converted .

are shown schematically using the parts table in FIG. 7.

These are shown as conditions where, when the parts

(03h)(18h)(1Fh)(ZBh)(E3h) are taken to be a free area, this

state is expressed by the 1link of the parts table

'(03h)(18h)(1Fh)(2Bh)(E3h).cén;inuing at the table poihter P-

FRA. |

This is also the case for the aforementioned defective
regions and the control conditions of the yet to be used
parts tables..

However, in the case of virgin discs where programs and
data files are not recorded at all, or a magneto-optical
disc with no defects at all, the parts table (0lh) ‘is
designated by the table pointer P-FRA. In this case, the
remaining parts tables (02h) to (FFh) are not used. Linking
is therefore Carried out in this case up to parts table
(FFh) by designating the parts table (02h) using the table
pointer P-EMPTY and designating the parts table (03h) as
link information of the parts table (02h), and so on. The
link information of the parts table (FFh)-is made to be
" (00h)" in this case, showing that there are no links
thereafter.

With regards to the parts table (0l1h) at this time,; the

value of the recordable user area start address (RSTA) is

recorded as the Start address and the value of the address



to an analog signal at a digital/analog converter 39 and a line output is
given froma termnal 16b via a prescribed anplifier circuit or the cord 17
so as to provide a playback output. This output is provided as, for

exanpl e, left channel and right channel audio signals. - During the
recording of audio signals on the disc 1, an audio signal provided to the
termnal 16a froma line input systemusing the cord 17 or a m crophone
system not shown in the drawings is sent_to an audi o conpression encoder 37
after having been quantized into 16 bit ®igital data by an A/D converter 36
at a sanpldihgeftéguebefove 4hd Ksad-owt et orddafsSsonddOdudilo 1s
conpression encoding is carried out. Recording data conpressed by the
encoder 34r¢coxgded tamh the enchadda@ssrary buffer RAM 33 by the system

controller 21, read-out at a prescribed speed_and t to.the encoder 30.
The encoder 30 Th@nt§bﬁ&sH9ﬁQ¥?kﬁaPT%N?%etﬂafmgﬂd?gi%&FQH?%%ecPFSEFt 31

after having carried out encodin
rgcorded programs ongtLgth%c 1. For example, a part

indicates one or a plurality of parts recorded with data of
a first program which ig leading with respect to time using
a table pointer P-TNO1l.

For example, when a program taken as a first program is
reCordéd at a single part on the disc 1, the recording
region of this first program is designated by the start and
end address reco:ded at the parts table designated by the
table pointer P—TNOl.

Further, when, for example, a'program taken as the
second numbered program is recordéd discretely at a
~plurality of parts on the disc, each of the parts are
designated sequentially with respect to time in order to
show the recording position of this program. Linking is then
carried out until the pafts table for which the 1link
information.becomes "(00h)* from the parts table designated
by table pointer P-TN02, by sequentially designating other
parts tables with respect to time using the link informafion
(with same conditions as for FIG. 7). In this way, by
sequentially designating an entire part recorded with data
making up, for example, 2 brograms, during playback of the

second track or while overwriting of the region of this



Cross Interl eaved Reed-Sol onon Decoding or Ei ght-een-Fourteen denodul ati on.
The magnetic head drive circuit 31 sends a magnetic head drive signal to
the magnetic head 26 in response to the encoded recording audio data in the
sanme- way as for usual data recording. i.e. the nagnetic head 26 is used to
apply, a nqrth or south magnetic field to the disc 1. At this tine, 24
the systemcontroller 21 also provides a control signal so that recording

| evel laser light is outputted with re3pect to the optical head 23. The

Tmghot o- oBEFER FRASK HRGtRIne (faiied Tet o nie ioali ThEohRERIaR 6O cal

di'sc mhergedgggeg%ed by the optical head 23 and the magnetic head 26
and séquentially read-out from discrete parté_so that
recording which effectively uses the recording area is
possible using the data for the U-TOC sector 0.

Moreover, in this embodiment, -the disc-1 is also used
in data recording applications to .be described later
(dedicated data is also possible). However, this U-TOC
carries out control in the same way as for programs,.even
when the data track is used in data applications.

Because a data track is usually comprised of a
plurality of data files, for'example, parts recorded with
general data on the disd are included in their entirety
within a sinéle data track.

On a sihgle disc, a unit including the entirety of
parts recorded with general déta is referred to as volume.

In the case wheré parté recorded with generél data on a’
magneto-optical disc are all linked to give a single data
track, the entirety of this track becomes a single volume.

In the case of a hybrid disc,; a data track can also be
formed at the pit area and there are cases where two data
tracks exist .in the pit area-and the recordable user area.

For example, if a fourth prbéram exists as a data track
as shown in FIG. 4—b'(no fourth track in FIGs), this region

is controlled usingftablé pointed P-TNO4.



recorded using pit shapes in the sane way as for a conpact disc

.e. with

optical disc devices. In this case, the RF playback signal is extracted in

response t
. presence o
- than by us
carried ou
pit data a
disc 1is

types of

f thi d t t d i SCs ecorded with
Brogrgrsrseng(fgglg \%I’F& é.n%[cg%le(é E’ré’e\ﬁrmﬂsai%lrgt ﬁg‘oﬁrs”eP e art Fe AP R o

data and g
a Read- Onl
a

o the fluctuations in the level of reflected |light due to the

r absencée of pits in the sane way as conpact disc players, rather

ing the magnetic Kerr effect. A magnetic recording operation is
t wth respect to the optical disc and the magneto-optical disc
rea. As described above, the BOC i nformati on occurring on the
read into _the tenporary buffer RAM 33. However, with regards

to

di sc NEmMGiYoh @ F 2 EbnpaerBrE ﬂﬂﬁh%@%&ﬁl@ﬁ%ﬁ%%yﬁa tfevi ce

RS G L e T A R N e L

Nory d&rea pre-recor S an
divided up into a plurality of parts, a parts table showing

the start address and end address of each of the parts is
linked. -
~ In this case, it can be determined that the parts
indicated by the parts table are constructed from data
tracks rather than audio tracks from the track mode
information. |
The track mode is provided by a single byte (8 bits dl
to .d8) for each of the respective parts tables (01h) to
(FFh), with each bit expressihg each of the varioﬁs mode
conditions in the following way. |
| For example, bit dl indicates whether this part ié
recordable or non-recordable, bit d2_indicates whether this
part is copyright protected, bit d3 indicates whether this
part is an original or a copied recording of a second
generation or more,.bit d4 indicates whether this part is
audio data or generél data, bits d5 and d6 indicate whether
or not this part is normal audio, bit 47 indicates whether

this part is mono or stereo audio and bit d8 indicates the

-mode with respect to a part data enhancement process.

Therefore; when a part is controlled as a general data

area, if bit d4 of the track mode in the corresponding parts



recordabl e opto-magnetic area. Wth these discs, data for controlling areas
al ready recorded with prograns etc. and 25 recordabl e areas is recorded
as TCC information in accordance with the disc type. Wile audio data is
bei ng recorded, recordable areas are searched out fromthe U TOC and
recorded with audio data. Wen a programis played back froma pre-mastered
disc, programinformation is read fromthe P-TOC, the programarea is
accessed and the playback operation is a@drried out. Wien a programis
pl ayed back from a nmagneto- optical disc, programcoptro

: t i nf or mati on
read fromtable TOE, takemr &g abrar eEOFs @6RBREEd antl t hd1Hf aﬁ?%%k 15

.operation is carried out. \
P identified as a data track. If the fifth track mode bit d4

is, for example, "0", audio data is identified. _

Now, contrel is carried out in the same way as.for the
aforementioned case of a pre-mastered program at the P-TOC
when general data is recorded in ROM form en the disc as
pre-mastered pits, but in this case bit d4 of the track mode
occurring on the parts table is taken to be "1" and the part

is determined to be a pre-mastered program.

II-5 Data U-TOC sectors (second control
information)

II-5-a Qverall sﬁructure

The U-TOC only contrels parts taken as data tracks,
with control of the various data files within the data track
being carried ept by the data U-TOC.

FIG. 8 shows an example structure of the data track. As
shown in FiG. 8(a), a U-TOC is recorded in a position
ﬁhysically at the head of the data track. i.e. the data U~
TOC is recorded at the position within the data track which
is close to the inner periphery of the disc. When the data
track is split-up into e plurality of parts, the data U-TOC
is provided at the head of the part positioned closest to
the inner periphery of the disc.

" This U-TOC comprises a single cluster boot area and a
16 cluster volume managemeht boot area, as shown in FIG.

8(b).



On the other hand, with regards to the operation for general data recording
and pl ayi ng back, data U-TOC information i's used as the control

informati on. Even w th nmagneto-optical discs, the P-TOC is recorded in ROM
as pit data. Il. Disc structure I1-1 Cluster structure Wth data
recordi ng i'n magneto-optical disc systens, recording is carried out on the
magnet o-optical disc 1 using units known as clusters. One cluster
corresponds to a portion equal to'two #3 three track revolutions. This

cluster is continuous with respect to tinme and one programis recorded as a
data file. Xy can be understood from FIG. 8(b), the area

continuing on from the data U-TOC is taken as a file extent
area. Actual data files FL1 to FLB.and the like are_recorded
at this file extent area, as shown in FIG. 8(a). The
recording of data files may also be carried out at the yet
to be recorded block EB. -

The ‘volume management area ;omprises 512 management
blocks, as shown in FIG. 8(c). The data region for one
management block is taken to bé 2048 bytes.

The data in these management blocks then becomes
control information for the recording and playing back.of.
actual data files.

Each management block is given a block number from 1 to
512. The management block of block number i is then used as
a volume descriptor VD. Furthgr, the management block of
block number 2 is used as a Volume Space Bitmap VSB and the
management block of block ﬁumbef 3 is -used as a Management
Table MT.

The conditions of use of the management blocks of block
numbers 1 to 3 are as stipulated above. The management
blocks of file number 4 .onwards are used in accordance with
the conditions of use of the file extent area etc.

This is to say that they may be used as a management
table MT,_directory record block DRB and an extent record

block ERB.



As shown in FIG 3(b), one cluster conpfises a 4 sector sub-data region and
a 32 sector main data region, with one sector having 2352 bits and address
information being recorded every sector. On each sector, a 2048 byte region
is used for actual recording of data, with the remaini ng bytes-being used
for headers, and error correction codes depending on synchronization
patterns and addresses etc. The 4 sector sub-data region is used:for
sub-data conprising one sector or as a j4nking area conprising three
sectors and the recording of TOC data, audio data and general data etc. is
carried out in the 32-sedIoiS-iai nBoetaaregion. 11-2 Track structure Here,
the track structure occurring on the disc 1, the relationship between the
positions of the BoBEC,anéal A aad regtimn - iFEH, caning heregnemo/pamideian e
descri bed.
etc. when a computer program or the like exis;s. -
The sector structure of the boot area is shown in FIG.
9 and FIG. 10.
_ In the boot area sector of FIG. 9, 4 blocks of data of
512 bytes each are recorded in a 2048 byte data area
following a header recorded with a synchronization pattern
and address. This is to say that, for -example, block 0 of
blocks 0 to 3 comprises block data 0-0 to block data 0-511.
Four bytes of EDC data EDCO to EDC3 are recorded after
the data area-recorded_with block data. Next, 172 bytes of
P-parity, i.e. P-parity 0 to P-parity 171, and.104 bytes of
Q parity i.e. Q-parity 0 to Q-parity 103 are recorded as an
ECC (Error Correction Code) area.
On the other hand, as shown in the type of case in FIG.
10, two blocKks of 1024 byte data are recorded at a 2048 byte
data area. i.e. with a block 0 and a block 1, block 0, for
example, is comprised of block data 0-0 to block data 0-
1023.
Other aspects are the same as for FIG. 9.
II-5-c Volume desc?igtor

The leading management block of the volume management

area is used as a volume descriptor VD.



A magnet o-optical disc is divided up into a pit area recorded with data
usi ng enbossed pits as shown in the pit area of the enlarged view FIG 4(a)
and an magnet o-optical area already provided with grooves as a
magnet o-optical area. A P-TOC is recorded at the pit area with a P-TOC
sector, to :be described |later, being repeatedly recorded. 27 The
magnet o-optical area continues fromthe pit area at the innernost
periphery to the read-out area at thggqouternost periphery of the disc
with a recordable area continuing fromthe position of the pit area to :
directly beforeThhe vehihedesumpton chrriekeontcthdabdeiareentxhk ¢£adi ng
area is taken '
the data tracks (volume) on the disc.
FIG. 11 shows the sector structure of the volume
- descriptor VD. At this sector, each of the various items of
control information are recorded in the 2048 bytes making up
the data area after a header recorded with a synchronization
pattern and address.
Firét, a code "MDOOl" is recorded from the second byte
to the sixth byte of the data area using, for example, an
ASCII code as a volume descriptor identifier. |
Next, a system version ID is recorded.
After this, a logical block size, logical cluster size"
and allocation block size are recorded.
A logical block corresponds to the actual data area
within a sector of a data track with the_data area being set
up to be 2048 of the 2352 bytes within a sector of the data
track. The number "2048" is therefore recorded as the
logical block size byte length. A logical block is the
‘'smallest data byte unit occurring in recording/playback.
Further, the logica; cluster size indicates the number
of logical blocks in a logical clustér; A logical cluster is
~a cluster recorded with actual control information and data.
One cluster is taken to be 36 sectors, of which 32 sectors

‘(32 logical blocks) are used for recording data. The number

n32" is therefore indicated as the logical cluster size.



as a recording/playback control area and is prOV|ded as a U TCC reglon and
as a |l aser power calibration area. The U-TOC is recorded as three
continuous clusters at a prescribed position in the recording/pl ayback
control area, with the addresses of the clusters at which the U-TOC is
recorded w thin the recording/pl ayback area being recorded at the P-TOC. An
area follow ng the recordi ng/pl ayback control area is taken for the
recordabl e user area recorded with actu#® audio data and general dat a.
Audio tracks i.e. progranms such as shown in FIG 4(a) by, for exanple,
M2 and MB and déthe flégscalichlaskshowmbdy FE1 thel 2abhecsFt oar dlosdorided at
IS recorded at

the recordabl e user area. A data U-TOC for data file contro

an area.of shewn eerthstalleeatitenbleckt Rdzgat Anf gldocation P

data U-TOC i s recorded directly before the data_file FELL.

lodepl e,

shown in the same data units as the logical cluster and is

an area of the data track actually recorded with control

information and data files. For example, the 32 sector

region taken as the logical cluster occurring in the volume

management area and file extent area shown in FIG.

taken to be one application block.

8(b) is

Next, the Number of Allocation Blocks is recorded, with

this being the total number of application blocks within the

ﬁblume.'In the case of a hybrid disc, this includes the

application block number for the pit area.

' Further, the number of allocation blocks at the

recordable area is recorded as the recordable application

block total. This is zero in the case of pre-mastered, read

only, general data discs.

Further, the number of allocation blocks

not yet

recorded of the recordable allocation blocks within the

volume is recorded as the number of yet to be

allqcation blocks.

recorded

Moreover, the number of allocation blocks which have

already been recorded of the recordable allocation blocks

within the volume is recorded as the number of

recorded allocation blocks.

already-

ML,

t he



Portions of the recordable user area which are not recorded w th prograns
or data files are taken as free 28 areas. This is to say that recordable
regions are controlled as areas capabl e of being recorded fromnow on with
prograns or data files. For exanple, .control is carried out as shown in
FIG 4(b) at the UUTOC with respect to a disc recorded as shown in FIG
4(a). The start address and end address is controlled for each of the audio
tracks M, M2 and M3, with the free aregcbeing controlled in the sanme way.
This is to.say .that the area recorded wth the data files FL1, FL2 and FL3
and the data U-3EC ar gurah@dred the number of allocation blocks with

faults such as flaws is recorded as the defect allocation
block number. _ . . ' -

.Next, the number of directories.within the volume and
the number of datalfiles within the volume are recorded.

Then, the maximum ID value is recorded.-The ID numbers
are generated and assigned in sequence with respect to the
directories and the data files, so as to give the maximum
value. |

Next, the volume attributes are recorded. Here, whether
or not the volume management area is recorded in mirror
mode, whether or not an invisible file is present, the
presence or absence of write protect, whether or not back-up
is necessary and whether short location or long location is
used is recorded.

Aftér this, the byte length is recorded as.the length
of the volume managemént area and the first allocation block
number of the volume management area is also recorded as the
volume management position.

Then, in the same way as for this wvolume descriptor,
the respective first block positions and block numbers of
other control blocks formed using management blocks within
the volume management area i.e. the volume space bitmap VSB,
the—manaéement table MT, the extent record block ERB and the

directory record block DRB, are recorded.



together as. a single data track. Further, "EB" shows areas with the data
track controlled by the U-TOC not recorded with actual data files. On the
ot her hand, the data U-TOC controls each of the data files FL1, FL2 and FL3
and the recordable block EB within the data track, as shown in FIG 4(c).
When an audi,o track is played back by the recording/playback device, the
start address and end address are determ ned fromthe U TOC and pl ayback is
carried out. Further, when a data file i@;played back the data U-TOC i s

accessed based on U—TOC i nformat.ion and the n ce atﬁlflle i's acEessed
using this data Ne#ec the pgof| direcporgbydec %nd’ the numbér

directories within the root directory are recorded.

Further, in FIG. 11, these are shown as eaqh éf'the
various ID's etc.. However, in the following, each of thel
various ID's and character set codes etc. are recorded
within the data area. : -

Namely; the boot.system ID, volume ID and accompanying
charactef codes, publisher ID and accompanying character set
codes, data prepare ID and accompanying character set codes,
and application ID and accompanYing character set codes are
recorded.

| The time of volume creation, time of Volume updating,
expiration time and validity time are also recorded. Bytes
1024 to 2047 of the data area are then taken as a system
extension area.

A 4 byte EDC area and a 276 byte ECC area are provided
after the data area{ with 172 bytes of P parity and 104
bytes of Q parity.then being recorded at the ECC area.

- TI-5-4 (o] e-space bitma

The management block of block number 2 of the block
management area is used as the volume space bitmap VSB.

This volumé épace bitmap VSB displays the type of
-allocation for the entire data track.

FIG. 12 is a view showing the sector structure of the

volume space bitmap VSB. A type is shown for this sector




Next, a description is given of the format of the P-TOC of the disc 1.
P-TOC information is used for designation of areas such as recordabl e user
areas of disc and ROM area control and in the case of pre-nastered discs
or hybrid discs, for controlling audio tracks and data tracks recorded in
ROM A P-TQC format is shown in FIG 5 FIG 5 shows the initial sector
(sector 0) of P-TOC i nformation repeatedly recorded at the dedicated

pl ayback control region shown in"FIG 4.48ectors 0 to 7 are prepared as

P- TOC sectors but sector 1 onwards are optional. The P-TOC sector data
regi on conphiesms din & 04k dite, data e fokkawimp 2 jheader ecorded dat a
region, with a synchronlzatlon pattern conS|st|ng zero or aII ones
bei ng recomddd & SYRCHEQRA FRE 1R iR BreT AR %We?s'z W

addresses and a one-
allocated éé every one allocation block. )

An EDC area and an ECC area are also provided for the
sectors of this volume space bitmép VSB after the daﬁa area.

The contents of the data area are shown -in FIG. 13(a).

Allocation numbers are assigned in ascending order from
the number 0 to the allocation blocks of the data track. The
bits 7 and 6 of the first byte of the data area for the
volume space bitmap VSB are allotted to the allocation block
ALO of number 0, with two bits at a time thereafter being
allotted to the application blocks ALl, Al2, and so on.

Therefore,-at the data area of the volume space bitmap
VSB, information caﬁ be recorded at allocation blocks ALO to
AL8191, and sufficient compatibility with all of the
aliocation blocks can therefore be achieved. '

The two bits of information are as shown in FIG. 13(b).
i.e. yet to be recorded allocation.blocks are made to be
."00", already recorded allocation blocks are "01", defective
allocation blocks are "10" and not-yet defined allocation
blocks are "11".

Portions remaining in the data area, i.e. bits for
which a corresponding allocation block does not exist, are

made to be "11".



sect or

address are recorded as the sector address, with one byte "02h"

added to forma header. The numerical value "h" attached in this
specification is expressed in so-called hexadeci mal form Moreover, an

identification code using ASCI1 code corresponding to the letters "M NX"
attached at, a prescribed address position of the header. This "M NX" i‘s
30 for identifying the presence of a P-TOC regi on on discs recorded with
general data. Further, the disc type (Dagc type) and recording |level (Rec

power),

S

the nunber of the first track recorded (First TNO and the | ast -
track nunber (Last TNO aFE-3trlic | pe is a code recorded to
I denti fy whet her

The management block of block number 3 in the volume
management area is used as a management table MT and
management blocks of block number 4 onwards are also used as
management tables.

The management table MT shows the conditions of use of
each of the management blocks occurring in the volume
management area.

FIG. 14 shows the sector structure of the managemenﬁ
table MT. At this sector, control of each management block
is carried out with 4 bytes at a time being allotted to one
management block of 2048 bytes qomprising a data area
following a header recorded with a synchronization pattern
and an address.

~i.e. the use of the contents of 512 management blocks

occurring at the volume management area are shown by

management block entry 0 to management block entry 2048.

An EDC area and an ECC area are then provided after the
data area.

The four byte data contents of management block entry'O
to management block'entry 511, respectively, are shown in
FIG. 15. |

The first management block, management block 0, is used

as a volume descriptor as described above.



the disc is a read-only pre-mastered disc, a recordabl e magnet o-opti cal
disc or a hybrid disc. The read out start address LOA is shown by the
read-out area start” address shown in FIG 4. The sectors being used (used
sectors) is one byte where each one bit corresponds to one of the P-TCC
sectors 0 t,0 7 and indicates whether or not each sector is being used. The .
power calibration start address PCA is the power calibration start address
provided within the recording/pl ayback sgontrol area. The U TOC start
address USTA is ‘the address of the start position of the U TOCC
recorded withil® tinks reesedi a§/ maermw@rat? ehlorlr emeEY a0 r el §08abI %S user

area start "address RSTA is recorded. A corresponding table |n%¥9at|on dat a
area havi F§cossied s neRr enEPYTIYPS Atp- FRP25SPLE t'p‘bn?l?n Rs

tables FIG. 15(a) in order to indicate the presence of a volume

descriptor at the management block 0.

Further, the second management block, manégement block
1, is used as a volume space bitmap as described above.

In this case, at management block entry 1, "90h" is
recorded as the entry type at the fourth byte as shown in
FIG. 15(b) so as to indicate the presence of a wvolume
descriptor at the management block 1. The first and second
bytes aré recordéd with the number of not-yet recordéd
allocation blocks.

The figst and second bytes of the entry correqunding
to the management block taken as the management'table are
recorded with the position of the next management table, as.
shown in FIG. 15(c¢) and the number of management blocks not
vet used 1is recorded in thé third byte. Then, "AOh" is
recorded as the entry tfpe at the fourth byte in order to
indicate that a management block 1is present at the
management table.

~ The first and second bytes of the entry corresponding
to the management block taken as the extent record block are
récorded wiﬁh the position of the next extent record block
as shown in FIG. 15(d) and the third byte is recorded Qith

the number of extent record blocks not yet being used. Then,



of a control table to be described later is prepared for each track
recor ded. 31 A control table provided with 255 parts tables (01lh) to
(FFh) is prepared at. a region continuing on fromthe correspondi ng table
indication data area. A start address which becones the start point of a
certain part and an end address which becones the end point and
acconpanyi ng parts node information (track node) are recorded at-the
respective parts tables. The parts are tggack portions on the disc recorded
with physically continuous strings of data. The track node information of
each part s "B&bl"e isececdsdedf esntiheoantisyt typherbietherfowrth lade ma & are
set up to : '
to show that the management block is an extent record block.

The directory of the directory record block is
completed using a directory record recorded using the first
managemént'block, and if used independently, a directory
code including a first directpry may be recorded divided up
into a plurality of management blocks i.e. a plurality of
directory record blocks.

In the case where a certain ﬁanagement block is taken
to be an independent diréctory’record block, a directory ID
from 0 to 29 bits is recorded at the entry corresponding to
certain management block as shown in FIG. 15(e) and the
final two bits are taken as the entry type and made to be
" OOh n

Further, in the case where a certain management block
is taken to be the first directory record block of a
plurality of directory record blocks, the position of the
next.directory record block is recorded at the first and
second bytes of the ehtry corresponding to this management
block as shown in FIG. 15(f) and the upper byte of the
directory ID is recorded at the third byte. Then, "DOh" is
recorded as the entry type at the fourth b&te to show that
this management block is a first directory record block.

In the case where a certain management block is taken

as an intermediate, i.e. not first or final directory code



be overwite protected or data copy protected, whether or not information
I's audio information, and information regardi ng nono/ stereo :
classification. Each parts table (01h) to (FFh) of the control table shows
‘the parts contents in accordance with the table pointer (P-TNOL to
P- TNO255) ¢of the corresponding table indication data area. i.e. (0lh) is
recorded in the parts table as the table pointer P-TNO1 of the first track.
In reality, a nunerical value capable &2 indicating a certain parts table
at a byte position within the TOC sector 0 using a prescribed arithnetic
oper at i onblocki offe@ smluredittaplaf shivaatory rads Pledks, e QFHTERMr ess
of the parts table (01h) becones the start address of the first track
recordingOf the next directory code block is recorded at the first

and second bytes of the entry correéponding'_to this

management block, as shown in FIG. 15(g). Then, "EOh" is

recorded as the entry type at the fourth byte to show that

this management block is an intermediate directory code

| block.

If a certain management block is the final directory
record block of a plurality of directory record blocks, the
lower byté of the directory ID is recorded at the first,
second, and third bytes of the entry corresponding to this-
management block, as shown in FIG. 15(h). Then, "FOh" is
recorded as the entry type at the fourth byte to show that
this management block is the final directory record block.

IT-5-f Directory record block |

The management block of block number 4, onwards, in the
volume management area is used as the directory record block
DRB. ' |

One or a plurality of directory records are recorded at.
this directory record block DRB.

As the directory reéords, there is a directory record
for constructing the directory and. a directory record for

- designating.a position etc. corresponding to a certain data .

file.



32 position and in the same way, the end address becones the address of the
end position of the first track. The track node information then becones
the information regarding this first track. Simlarly, with regards to the
second track, this start address, end address and track node information is
recorded at the parts table (02h) indicated by the table pointer P- TNO2.
Control is possible thereafter up to the 255th track on the TOC because
table pointers up to P-TNO255 have been prepared in the same way. A °
prescribed program may al so be access_ec?-"and pl ayed back for exanple, at the
time of playbadi@®y Foris iy vhew Tdowengothe sacthirs skayctisweat ,the
so-cal led pre-nastered tracks are the only tracks controlled using this
P- TOC and dirgafiopysregerd block recorded with directory code for
making up the directory. At this sector, one or a plurality
of directory records are recorded at 2048 bytes comprising a
data area after a header recorded with a synchronization
pattern and an address. -

First, the directory length is indicated as one unit of
the directory record. The byte length of this directory
record is indicated in accordance with the directory record
length in order to make the length of one unit of directory
code variable.

Next, the directory attributes are recorded. In this
way, each of the wvarious attributes, such as whether the
directory record is for a directory, whether the directory
including this directory record is an invisible directory,
or whether the directory. is a system directory are
indicated.

Then, a character set code and short name ID are
recorded. The character set code indicates the character
classification of the short name ID.

The short name ID is an ID recorded using 11 bytes.

Next, the time of directory generation and the time of

directory update are recorded, with this directory record

update time being listed as a status update time.



magnet o- opti cal discs not recorded with ROM type audi o tracks or data
tracks. do not use the aforenentionéd correspondi ng table indication data
area and control table and each of the bytes are therefore all nade to be
"00h". 11-4 U- TOC sector (first control information) FIG 6 shows the
format .of the first sector (sector 0) of the U-TOC. This U TOC sector is a
data region.recorded with control information for a programrecordable free
ar ea. 33 Sectors 0 to 7 are also prepared for the U- TOC sector but
sectors 1 onwards are optional. For exanple, while a certain program or
data file is beiThe réepeeeryniPheugbst andi fareesoryi AGROTEAY IRk alks? ce 10

searches out free areas on the disc fromthe U TOC and
indicated.

The posiﬁion_of the directorvy record biqck_recorded
with the first directory code of the directory including
this directory record is listed as the directory position.

Further, the number of directory records of the
directory including this directory record is recorded as the
directory record number.

Next, a long name ID length is listed and a long'name
ID depending on this length is recorded. i.e. the long name
ID is of a variable length. Also,,there are caseslwhere a
long name ID is not recorded and at these times the'iong
name ID 1en§th is made to be "00h".

" The number "00h" is recorded as padding to fill-in the
byte only when the long name ID length is an even number of
bytes.

The byte following the long name ID is utilized as a
system extension area. |
| One unit of a directory rechd corresponding to a
di;ectory has this kind of structure and a plurality of
these kinds of directory records is provided within the 2048
byte data area.

An EDC area and ECC area are provided after the data

area.



carries out recording. Further, during playback, the recorded area or data
track of the programto be played back is determned fromthe U TOC
information, this area is accessed, and the playback operation is carried
out. First, as shown in FIG 6, a header indicating the synchronization
pattern and address is provided at the UUTOC in the same way as for the
P-TOC sector. Then, a maker code, nodel code, track nunber for the first
track (first TNO), track number for thesgast track (last TNO, the sectors
bei ng used, (used sectors), the disc serial nunber and the disc ID are
recorded at a pF&Secrilikdshowsesthgosiadtmr Ehshdfiurefobne byirestore
sectors being used corresponds to one_of the U TOC sectors 0 to 7 and

i ndi cat es HWREPKEr &Hlawk JaRR orecwrdedt oviths Bei AFTESEPTH rEFFORT
recorded with each of the various _tal%iae p(%j_rits, ‘i.e. a Pointer for

def ecti ve %?’é’ée@??—cg},n% ihteFrtain data file. -

This position etc. is shown directly by the directory
record of this sector only when the data file comprises a
single file unit. _ | -

When the data file comprises a plurality of file units,
this data file position etc. is not directly indicated by
the direcﬁory code but is instead indicated by an external
record block as is described later.

At this sector, one or a plurality of directory records
corresponding to the respecti&e data files are recorded at
2648 bytes comprising a data area after a headef recorded
with a synchronization pattern and an address.

One unit of the directory record first shows the
directorf record length and is then recorded with
attributes, in the same way as the directory record of FIG.
16. Each of the various attributes such és this.directofy
record not correspondj.ng to a directory, whether the
corresponding data file is an invisible file, whether a
system file is present; or whether this data file position
is designated by an extent record, are indicated by these
attributes.

Next, in the same way as for the directory code of FIé.

16, the character set code, short name 1ID, directory



for Enpty Slot P-EMPTY, a Pointer for Free Area P-FRA, and P-TNOL to
P- TNO255, is prepared as a corresponding table indication data area for
controlling user-recorded audi©o 34 tracks and data tracks recorded wth
data files and free areas corresponding to control areas to be described
| ater., Then, 255 parts tables (0l1h) to (FFh) are provided as control tables
corresponding to the table pointers (P-DFA to P-TN0O255). A start address
becom ng the start point of certain par#ia.an end address beconi ng the-end
poi nt and correspondi ng parts node info tion (track node) are recorded
in the respmatiian fuine, (Gbfectory tiedabeeting ardf skabusompdateotinen
FIG 5. Further, in the case of this U TOC sector 0, there are cases whereé
parts sho@rs frespased. " .

Next, the data file ID number and data file length are-
shown.

further, the data file position is shown, after which
the number of allocation blocks being used in-this data file
is recorded.

An associate data length, associate data position and -
associate data allocation block number are listed.

After this, a wvariable length 1ong name ID length is
listed and a long name ID is recordéd depending on this
length. The long name ID is made to be "00h" when a long
name ID is not recorded. '

Further, "00h" is recorded as padding for filling out
the bytes  when the long name ID number is an even number of
bytes.

The byte'aftér the long name ID is utilized as a system
extension area. |

One unit of a directory record corresponding to a data
file has this kind of structure and a plurality of these
kinds of directory records is provided within the 2048 byte
data area.

An EDC area and ECC area are provided after the data.

area.



parts table are linked with other parts. Link information is therefore
recorded show ng a parts table recorded with start addresses and end
addresses-of linked parts. 'n the case of magneto-optical disc systens,
even if data for, for exanple, a single program is recorded

di sconti nuously divided up into a nunber of parts, the playback operation
w Il not be obstructed because playback will be carried out while accessing
bet ween the parts. Conpositions etc. reggorded by the user can al so be
recorded divided up between a plurality of parts with the object being the
‘efficiency of use of thelferwt daBxtentexesord heckink information is
provided for this reason, with it being possible to link parts tables by
desi gnati ng t h€hgemghagpmsnti bhoskst R bﬁ¢€b prmbgrt ¢ eRWRESSt dnpEhe nked

ustng. management area are used as extent record blocks. _
- One or a plurality of extent records are recorded at an
extent record block.

Two kinds of data, an extent record index and an extent
descriptor, may be recorded as an extent record!

AN extent descriptor is information for showing the -
position of the file unit comprising the data file. The
showing of the position of the data file by the directory
record is only for the case where a data file is constructed
from a single file unit. In the case where a data file is
constructed from a plurality of file units, the position of
each file unit is designated by an extent descriptor. ‘

An extent record index is information indicating the
position of other extent records and can be used to form.
extent records of a tree-structure.

A 16 bit address short locaﬁion method and a 32 bit
address iong location method exist as methods of showing the
position of file wunits with extent records. The
aforementioned volume descriptor indicates which has been
adopted.

FIG. 18 shows fhe sector structure of a short location

extent record block DRB.



35 for exanple, the nunbers (01h) to (FFh) given to each parts table. The
link information for the kind of P-TOC sector 0 in FIG 5 is all nade to be
(00h) because parts division does not usually exist for pre-recorded .
prograns or data files. One parts table expresses one part at the control
table of the U-TOC sector 0. The position of each part of a program forned
from for exanple, 3 linked parts is then controlled by 3 parts tables
linked by link information. The contentg of the parts of each parts table
(01h) to (FFh) in the control table of the U TOC sector O are expressed as
fol | ows dependithgthst Bectabl e op& Merds PRUFALtY- eRPEXteptRAQGRIGE TNOL to

_P-TN0255) occurring in the carresponding table indication datg area. The
tabl e poiaﬁteerrqﬁ-%ﬁg\e@per:n?émar S S AR ) 2 | ARFR aRESEL R TRt Rt ve

r egi on n i 1..T l.eadi ng _ . .
€gi ons %ea{é]eerdrseccorde ew:.t% ag synchronization pattern and an

address. One extent record comprises 32 bytes.

In FIG. 18, an example is given where an extent area
including an extent record index is recorded as a first 32
byte extent record of the data area.

First, an index ID is recorded at an extent record
recorded with an extent record index. This index ID is made
to'be "FFFFh" ‘and shows that this index record includesﬁan
index record index. |

Next, the maximum depth is recorded. An extent record
tree structure is constructed using the extent record index
but a sub-tree hierarchy designated from this extent record
is shown by the maximum depth.

If the extent record index designates an extent record
including an extent descriptor i.e. the lowest level, the

" maximum depth is taken to be "0000h". |

After this, a maximum of 7 extent record indexes may be
recorded. i.e. an extent record index 0 to extent recdrd
index 7, and a logical offset 0 to a. logical offset 7.
Another extent record index is shown for each of the extent
record indexes 0 to 7 and corresponding extent record

logical positions are shown as the logical offsets. An



parts table of a single parts table or plurality of linked parts tables is
designated for parts conprising a region being defective due to flaws or
the like. i.e. when a defective part exists, one of (0lh) to (FFh) is
designated at the table pointer P-DFA and the start and end address of the
defective part are recorded at the designated parts table. Wen ot her
defective parts exist, other. parts tables may be designated as parts table
l'ink information and other defective parps may be searched. Wien there are
no ot her 36 defective parts, for exanple, "(00h)" _is recorded at the
link inforfdtfdh BRECFHelBdgKe ifad@ta shnwing (whiah ahkosabienpbahkier

P- EMPTY (Pointer. for _Enpty Slot) shows_the | eading parts table of one or a
plurality ek Yﬁﬁq%? the mgéagemékt gaock area.

An extent record index shows an extent entry nymber and
. a management block number.

An extent record index designéted by an extent record
including an extént record index and an extent record index
designated by an extent record including an extent
descriptor may not exist together within a single extent
record. |

In thé example in FIG; 18, an extent record including
an extent descriptor is recorded as the second extent code
in the data area. A maximum of 8 extent descriptors may be
recorded within a single extent record. i.e. extent start

" position 0 to extent start positiqn 7 and extent block
number 0 to éxtent block number 7.

The start position of the file unit is recorded as the
extent start position X. i.e. the first allocation block
number is listed for the file unit. The number of allocation
blocks comprising this file unit is also recorded as the
extent block numbér X.

As shown above, the extent record can be recorded with
a maximum of 7 extent record indexes or 8 extent
descriptoré.

A maximum of 64 of these kinds of express cddes can be

‘provided within a 2048 byte area.



tabl es not-yet being used in the control table. Wen a parts table not-yet
bei ng used exjsts, any one of slot nunbers (01h) to (FFh) is recorded as
the tabl e pointer P-EMPTY. Wien a plurality of yet to be used parts tables
exist, parts tables are designated sequentially using |link information from
the parts,table designated by the table pointer P- EMPTY. Al of the yet to
be used parts.tables are then linked on the control table. The table
pointer P-FRA (Pointer for Free Aregp indicates free areas on the disc 1
which may be witten with data and designates a |eading parts table ‘of one
or a plural it fhef sgaitey sdbueFunalicfatd nkopar 1aCebhphi SEGept KesOLst eas.
.e. when_a free area exists, one of (01h) to (FFh) are recorded at the
tabl e poPhPek PRERRES sh@wrtid (Flhd 3¥hd address of the part at the free area

ahen Cher e i s ThepRRER [A974RE 1B  PRRERDE Advt Thin GOt o an ea8 |

case of short locations and_an overlapping of descriptions
will be avoided. However, with short locations, each item of
data is recorded using 2 bytes, while with }ong locations,
each item of data is recorded using 4 bytes.

In this case, the extent record may be recorded with a
maximum .of 7 external record indexes or 8 extent
descriptors. ‘

With long locations, one extent record comprises 64
bytes and a maximum of 32 extent areas can therefore be
provided within a 2048 byte data area.

An EDC area and an ECC area are provided after the data
area in the same way.

II-6 Data sectors

Next, the séctor structﬁre of a file extént area
recorded with a data file is described.

FIG. 20 shows a sector format for data use.

The leading 12 bytes of a 4 by 588, 2352 byte sector
are recorded with a synchronization pattern, which is
followed by a cluster address (Cluster H, Cluster L), a
sector address (sector) and mode information.

Néxt, an address area (logical sector 0 to logical -

sector 3) is provided for the application side. This is



when there is a plurality of parts tables, sequential designation until the
parts table for which the link information is "(QOCh)" is carried out using
the link information. 37 The parts control conditions nade up of the
free area are shown schematically using the parts table in FIG 7. These
are shown as conditions where, when the parts (03h)(18h) (Il Fh)(2Bh)(E3h) are
taken to be a free area, this state is expressed by the Ilink of the
parts table (03h)(18h)(1Fh)(2Bh) (E3h) cept?nuing at -the table pointer P-
FRA. This is also the case for the aforenenti oned defective regions and the-
control cofgilliowed dpy t lefoematdope showdng the error correction mode

(mode), category information (category) showing data file
attributes, and index information (index) showing data file
parameters. The index information may be decided (to be
described later) using, for example, specific cétegory~
information and.applications and when the index information
is "OOh“,.the data recording contents (i;e. the volume) are
shown to be zero. Information showing.the error correction
mode (Mode) and category information (Category) éhowing data
file éttributes will be described later.

Four bytes IDO to ID3 are added as a system ID.

Actual file data is recorded at the 2048 byte data area
shown as Data Byte 0 to Data Byte 2047.

The 276 bytes following.the data area are taken as an
additional area (Aux0 to Aux27). This additional area may be
used as an IDC area and an ECC area, as -wi;h. the
aforementioned management block sector.

. The conditions of use of this additional area are shown
by information (Mode) i.e. the error correction mode, shown
at the 21st byte of this sector.

For example, when the mode=00h in particular, an area
for error detection and correction data is not added. i.e.
the additional area (Aux 0 to Aux 275) after the 4 by 519

bytes is left un-defined.



parts tables. However, in the case of virgin discs where prograns and data
files are not recorded at all, or a nagneto-optical disc with no defects at
all, the parts table (01h) is designated by the table pointer P-FRA. In
this case, the remaining parts tables (02h) to (FFh) are not used. Linking
Is therefare carried out in this case up to parts table (FFh) by
designating the parts table (02h) using the table pointer P-EMPTY and
designating the parts table (03h) as |pk information of the parts table
(02h), and so on. The link information of the parts table (FFh) is nade to
be "(00h)" in ¥hithigseasshowidd twam%r‘éOatgenémfpmttw afaxed Wth
regards to the parts_tabl.e (Olh) at this tinme, the value qQf the recordable
user ar e®@aGkr fraldEBEs JURETA)CHLOT 2Bt aetLaR #RE SPIFECLdIed@¥arkP t he

val ue 0fé£¥}fggr§§§ only using Cross Interleaved Reed-Solomon code

at the decoder 28 of the recording/playback device shown in
FIG. 2, or, in particular, error processing using an item
having a more than sufficient error cofrection performance
well known in Cross Interleaved Reed-Solomon coding would
also present no problems.
Four bytes of error correction parity are added as
. error detection and correction data when the Mode="01h".
i.e. four bytes of parity (ECD0 to ECD3) are added after the
.2048 byte data area. In this way, a not-yet aefined
additional area becomes the 272 bytes shown by (Aux 4 to Aux _
275). |
The polynomial generated with respect to the parity
P(x) = (x16 + x5 + %2 + 1) x (x6 + x2 + x + 1).

' In this case, with regards' to information. played back
from the disc, the error correction results from the decoder
28 shown in the recording/playback apparatus of FIG. 2 are
not used and errer correction is carried out only using.the
data signal output from the decoder 28.

When Mode = "02h" the whole of the additional area is
used for error detection and error correctioﬁ data. i.e. 172
bytes of P-parity (P-parity 0 to P-parity 171) are added

after the 2048 byte data area, followed by 104 bytes of Q



38 directly before the read-out start address (LOA-1) is recorded as the
end address. The table pointers P-TNOL to P-TNO255 indicate user- recorded
progranms on the disc 1. For exanple, a part indicates one or a plurality of
parts recorded with data of a first programwhich is | éading with respect
to tifne using a table pointer P-TNOL. For exanple, when a programtaken as
a first programis recorded at a single part on the disc 1, the recording
region of this first programis designated by the start and end address
recorded at the parts table designat ed@y t he. tabl e poi nter P-TNOL. _
Further, waeityf dQ @eanjiye,0 aprogramnityken3das Thethdsomaynumeresdegar ogr am
IS recorded discretely at a
correction performance of about 80 bytes can be achieved.
This P—Parlty and Q-Parity comprises multlpllcatlve
Reed- Solomon code defined using a Galois Field (28). This
error correction is the same as error correctlon adopted for -
CD ROMS. . : -
Next, the defining of the  category information
(Category) provided at the 22nd byte of the sector is
described.
When the . . . category information (Category) = "00h":
An indication that the sector is an open sector, not
recorded with data, is given, regardless of the data area
conditions. It is therefore preferable to re-write this
category information (Category) with "00h" if the sector
contents are erased.
When the . . . category'information (Category) = "01lh":
An indication is given that binary data is recorded in
this sector, with no restrictions on the ~data
classification. This kind of sector is provided as a way of
moving bytes recorded at the data area over to the
application (software) side as is as digital data. When the
category. information is "01h", it is shown that a data
region is secured at only a size of a numerical value

recorded at the "index" byte as the following index

information times 128. Because the data area is 2048 bytes,



plurality of parts on the disc, each of the parts are ‘designated
sequentially with respect to tinme in order to show the recordi hg position
of this program Linking is then carried out until the parts table for
whi ch the link information becomes "(00h)" fromthe parts table designated
by tabl e painter P-TNO2, by sequentially designating other parts tables
wWith respect 'to tinme using the link information (with same conditions as
for FIG 7). In this way, by sequentialy designating an entire part
recorded with data maki ng up, for exanple, 2 prograns, durjng,plagback of
t he secondhe atdex imf¢nm@Vé¢nﬁKlnﬁgggfbﬁﬁ@mﬁégﬁoﬂﬁﬁu%rW%Fhln3§ QBcond
track is being carried out, nusical information can be accessed by the
optical hew®l "29hdnd t he magnetic head 26 '

When the . . . caﬁegory information (Category) = "10h"
to "1Fh": _

This sector shows that document data (Doéument) is
recorded. ' | ' -

In this case also,.it is shown that a data region of a
size 128 bytes times a numeriqal value recorded in the byte
(Index) is maintained, in the same.way as the following
index information. |

When the . . . category information (Category) = "20h"
to "2Fh": |

This sector indicates that a single dot image, i.e. a
single image file, has been recorded as black and white dot
'data; In this case also, an indication is given that a -data
fegion of size 128 bytes times a numerical value recorded in
the byte "index" is maintained, in the same way as for the
following index information.

When the . . . category information (Category) = "30h"
to "3Fh". |

This sector indicates the recording of a multiple dot
iﬁage, i.e. a plurality of image files, recorded as blaék

~and white dot data. Iﬁ this case also, an indication is

given that a data region of size 128 bytes times a numerical



and sequentially read-out fromdiscrete parts so that recordi ng which
effectively uses the recording area is. possible using the data for the

U- TOC sector 0. Mdreover, in this enbodinent, the disc-1 is also used in
data recording applications to be described |later (dedicated data is al so
possi.bl e).. However, this U TOC carries out control in the sane way as for
prograns, even when the data track is used in data applications. Because a
data track is usually conprised of a peksirality of data files, for exanple,
parts recorded with general data on the disc are included in their entirety
within avaihgl enaried atR. the Pwiegl tndext, 18 MRinGaIASR ngRt fBCentirety
of parts recorded with general_data is referred to,as volune. In the case
wher e paF?@er@EBrﬁﬁd%ﬂftFh@eﬁé}éhw%ﬁﬁz%QQ$xélﬁgﬁﬁ@F5}85tical disc are al

i nked to giv sin d t lJety of this track beconmes a
Verd. Bafal8i fe é fgyééé A

si ngl e vol une: _
The playing Dback of data files wusing the

recording/playback device of FIG. 2 from a disc of the above
structure will be described using FIG. 2, 4 and 21.

FIG. 21 shows.the process fof playing back data files
at the system controller 21.

In order to play back a data file, with respect to the
disc 1, the system controller 21 first accesses the read-in
area with the optical head 23 and reads in the P-TOC. If a
P-TOC is not read-in, it is determined that the disc is not
an appfopriate disc pf that a disc has not been installed
during the playback operation. The process then moves from
step F102 to F103 and it is taken that a disc error has
occurred.

If a P-TOC is read-in, an access is carried out based
on the U-TOC starter address in the P-TOC and the U-TOC in
the recording/playback control area is read (F104)}

If a U-TOC is not read, i.e. if a U-TOC is not
recorded, it is determined that this disc is a virgin disc
(F105 - F106).

If a U-TOC is read, the system controller 21 confirms
the presence of absence of a data track as a track for

controlling this U-TOC. i.e. the existence or absence of



In the case of a hybrid disc, a data track can also be forned at the
area and there are cases where two data tracks exist in the pit area
the recordabl e user area. For exanple, if a fourth program exists as
track as shown in FIG 4-b (no fourth track in FIGs), this region is
controll ed using table pointed P-TNO4. 40 Nanely, a start address
end address of a data track are indicat by a parts table shown by,

exanpl e,

pit
and
a data

and an
for °

a table pointer P-TNO4. FurtheP; when a data track is divided up

into a plurality of ﬁarts, a parts tahle show ng thg %tart address and end
t )

addr ess ofP3ch R

t hat the

e panrfirped bykddie presprceaet, PEE &4n e idetds
Q&k}%arts table track mode information (F107).

If absent, i.e. if this disc is not recorded with a
data file, the data file playback process is ended (F107 -
No).

In the case of playing back an audio track, at this
point in time, the optical head 23 accesses the requiied

audio track from the U-TOC data, and reads out data. An

via the RF amplifier 27, decoder 28, temporary buffer RAM
33,' audio compression decoder 38 and digital/analog
converter. 39.

When a data track exists, step F108 is gone onto, and
first the paft including the smallest address is searched

and accessed from the U-TOC from amongst the parts

comprising the data track .i.e. the potion being the

furthest towards the inner periphgry within the data track
is accessed by the opFical head 23. |

As mentioned above, the data U-TOC for controlling the
data track is positioned at an area within the data track

being the furthest towards the inner periphery.

m ned

‘audio signal is then outputted from the output terminal 16b.

This portion is then accessed and the data U-TOC is.

read (F109). i.e. the management block using the wvolume
management area starting from the volume descriptor for

which the system ID is made to be "MD00" is read.



i ndicated by the parts table are constructed fromdata tracks rather than
audio tracks fromthe track node information. The track node is provided by
a single byte (8 bits dl1 to d8) for each of the respective parts tables
(01h) to (FFh), with each bit expressing each of the various node
condistions in the follow ng way. For exanple, bit dl indicates whether this
part is recordable or non-recordable, bit d2 indicates whether this part is
copyri ght protected bit d3 indicates whether this part is an original or a
copi ed recordlag a second generation or nore, bit d4 indicates whether
Po

this part is a déé'c?a fd{lﬁgé‘rﬁé? athemthe pileyedsback dey i FaRreane Wh& her or

. not this part is nornal aud bit d7 |n | cate ether this part. is nono-
or stereoahai §-5R4- bﬁtpﬂﬁlFﬁﬂPcéPgéc?HE nBHetaFmH1F€§58€¥ £§CRTFA P dat a

enhancene 0 Theref qre;, .when a part.is controlLl ed as eneral data
Qﬁe xgen recoxr % gs '‘then accé%sed in accordance w1%hgeaah

of the wvarious operations for playing back the data file
i.e. the operations for designating the file to be played
back (F110). This data file is read, and then taken ?n be
the temporary buffer RAM 33 (F111). -

Outputting is then carried out under output conditions .
in accordance with the operations etc. (F112). For example, -
-outpﬁtting is carried éut to the display part 13 wvia the
display controller 35 or from the connector 15 to other
equipment via the communications circuit 34.

In the case where there are playback operations for
other data files, steps Fl1l1l3 'to F110 are returned to and the
process is repeated.

As described above, in the case of.playing back a data
'file, the U-TOC is searched from the P-TOC and the data U-
TOC is searched from the U-TOC, with playinélback then being
cérried out in accdrdance with the directory structure
within the aforementioned data U-TOC (volume management
area).

Iv. Recordin la béck methods emploving simple U-

TOC's (Type A)
Control of data file recording processing employing the
kind of data U-TOC's described above can be achieved in

accordance with complicated directory structures within the



area, if bit d4 of the track node in the corresponding parts 41-table is
taken to be, for exanple, "1", the part is identified as a data track. If
the fifth track node bit d4 is, for exanple, "0", audio data is identified.
Now, control is carried out in the sane way as for the aforenenti oned case
of a.pre-mastered programat the P-TOC when general data is recorded in ROM
formon the disc as pre-nastered pits, but in this case bit d4 of the track
node occurring on the parts table is téken to be "1" and the part is

determ ned to be a _pre-mastered program 11-5  Data U TOC sectors (second
control ixferemensapned xiata Or&04 s st Byctuging this data U-TOC,

hierarchically structured data files can be formed,:
complicated operation may be carried out éndi high
performance can be achieved in data recording/playback
equipment. However, recording/playback devices with a large
amount of memory are required for data'U—TOC editing such
as, for example, altering the structure of file links and
file sorts, and the electrical power consumption is large.

‘Therefore, when it is wished for the recording/playback
device to be portable and compact, it is a disadwvantage to
use the data U-TOC as is.

So, in this embodiment, in addition to the method for
recording and playing back files using the data U-TOC, there
is also a recording/playback method suitable for compact
equipment, employing.a simple U-TOC, éeparate froﬁ the data
U-TOC, for carrying out simple data file control.

This recording/playback method may bé applied to the
recording/playback device in FIG. 2 and can also be adopted
for compact, portable recording/playback'dévices similar in
structure; with compact, portable recordingl playback
devices, the memory_and power consumption can be reduced by
using the simple ﬁ—TOC to carry out recbrding'and playing

back, only.



The U-TOCC only controls parts taken as data tracks, with control of the
various data files within the data track being carried out by the data
U-TOC. FIG 8 shows an exanple structure of the data track. As shown in
FIG 8(a), a UTOC is recorded in a position physically at the head of the
data track. i.e. the data U- TOC is recorded at the position within the
data track which is close to the inner periphery of the disc. Wen the data
track is split-up into a plurality of parts, the data U-TOC is provi ded at
t he head of the part positioned closest to the. inner periphery of the disc.
This U-TOC conf?¥ sesamplengrlie| weedd Beosuikahlanion rerepbieeftidlune

managenent boot area, as,shown in EIG ,8(b).. ;
: g cameras where photograpﬁed st1§& Lmage data is stored on a

disc. .

There are two methods which may be considered as
recording/playback methods employing a simple U-TOC and
these shall be described as type A and type-B. Type A is a
type where a simple U-TOC is recorded in a recordable user
area and type B is a ﬁype where a simple U-TOC is recorded
in a recording/playback control area.

First, type A will be described.

IVv-1 Simple U-TOC sector (third control
information)

First, the structure ofha simple U—TOC sector is
described. This is common for both type A and type B. -
This simple U-TOC has a simple directory for the data
files. |
The structure of a simple\U-TOC sector is shqwn ig FIG.
22,
With this sectdr,-a system ID is recorded from a
prescribed byte position continuing .on from a heade.r
_comprising of_a synchronization pattern, a cluster address
(cluster H, cluster L), a sector address (sector) and a mode
(mode) .
A code known as "MIEX" is recorded as the system ID
using ASCII code. This "MIEX" shows that this sector is

being used as a simple U-TOC.



42 As can be understood fromFI G 8(b), the area continuing on fromthe
data U-TOC is taken as a file extent area, Actual data files FL1 to FL3 and
the like are recorded at this file extent area, as shown in FIG 8(a).
The recording of data files may al so be carried out at the yet to be

recor ded bl ock .EB. - The vol une managenent area
conprises 512 managenent bl ocks, as shown in FIG 8(c). The data region for
one managenent bl ock is taken to be 2048 bytes. The data in these
managenent bl ocks then becones control information for the recordi ng and

pl ayi ng back. ofixtyufbugatidrectesy BEaditsmasageesordsdek iss 2fdfemytel ock
nunber from1l to 512. The managenent bl ock of bl ock nunber 1 is then used
as a vol ufidtdedted pt W tyeneymite conmrd sinshgeminttasi-ock of bl ock nunber 2

is used as a Vol upre Space Bitnmap VSB and .t he
A 32 %Byte diregtory unit is provided so as to

correspond to a certain data file.

A data file name is recorded at the leading eight bytes
(Name 0 to Name 7) of the directory unit. After this, three
bytes (Suffix 0 to Suffix 2) are allotted for the recording
of suffixes.

For example, the name and suffix of this directory unit
can be used while a data file recorded at the recordéble
user area under conditions controlled by this simple U-TOC
is searched.

After this, one byte is érovided for category
information (Category). This category information (Cafegory)
displays data file attributes corresponding to the directory
unit and is the same category information as described
previously within the‘daté sector format using FIG. 20.

Next, two bytes of volume.information (Volume-0, Volume
1) show the number of allocation blocks (clusters) used by
the data files indicated by.this directory. i.e. the number
of allocation blogks it is necéssary to access to carry out
data file playback is shown;

The following two bytes of index information (Index 0
and Index 1) are used when there is a heéding sector as

reference information of this data file within the same



nanagenent bl ock of bl ock nunmber 3 is-used as a Managenent Table MI. The
conditions of use of the managenent bl ocks of block nunbers 1 to 3 are as
sti pul ated above. The managenent bl ocks of file nunber 4 onwards are used
i n accordance with the conditions of use of the file extent area etc. This
Is tq say.that they may be used as a nanagenent table MI, directory record
bl ock DRB and an extent record bl ock ERB. 43 11-5-b Boot area A boot
area is a region indicating programpddition etc. when a conputer program
or the like exists. The sector structure of the boot area is shown in FIG
cluster as this simple U-TOC cluster. The sector number of
this heading sector is recorded as index information (Index
0) and the parts number within the sector of this heading
sector is recorded as index information (Index 1).
When there is no heading sector, the index information
(Index 0) is taken-to be "00h". - -
An erasure prevention flag (flag) is recorded at the
next byte. |
When the erasure prevention flag (flag) = "00h", the
data file corresponding to this data unit is erasable and
when the erasure prevention flag (flag) = "0l1h", the data
file corresponding to this directory unit is not erasable.
The next 5 bytes are recorded with information about
the time the data file corresponding to the directory unit
was last updated. i.e. year, month, day, hour and minute
information is recorded in each byte as (Year), - (Month),
(Day), (Hour) and (Minutes) respectively.
Next, the corresponding data file address is recorded.
i.e. a two-byte cluster address {(Cluster H) and (Cluster L)
and.a one byte sector address (Sector) is shown.

A directory unit is formed using the above structure

and functions as search information for each data file.



9 and FIG "'10. In the boot area sector of FIG 9, 4 blocks of data of 512
bytes each are recorded in a 2048 byte data area foll owi ng a header
recorded with a synchronization pattern and address. This is to say that,
for exanple, block O of blocks O to 3 conprises block data 0-0 to bl ock _
data 0-511., Four bytes of EDC data EDCO to EDC3 are recorded after the data
area recorded with block data. Next, 172 byt.es of P-parity, i.e. P-parity O
to P-parity 171, and 104 bytes of Q parV2y i.e. Qparity 0 to Qparity 103
are recorded as an ECC (Error Cbrrectlon dee) area. On the other hand as
shown in the type ofIvcése ConElrG df zh ES h

recorded at a 2048 byte damaCares ordlag mnth a bIock 0 and a bIock 1 bl ock
0, for.exanple, is conprised of block data 0-0 to block data 0- 1023. O her
aspects areiﬂnExamplas f oif FeGntgol conditions 1in cases of the

recording of a simple U-TOC for type-A recordings w1th1n the
recordable user area are shown in FIG. 23, 25_and 27.

FIG. 23, 25 and 27 show the track conditions when
control of the recording of a data file is carried out by a
simple U-TOC. i.e. the éonditiéns for recording a data file
on the disc using a récording device equipped with a data
file recording function using a simple U-TOC. A description
is given in the following with regards to this recording
method.

Now, in each of the examples explainéd here, three
types of control conditions capable of execution are.shown;
There are control conditions where it is preferable to use a -
certain part of the free area with regards to the recording
position of the simple U-TOC and data files KFL1 and KFL2
controlled by the simple U-TOC. There are also control
conditions where the recording position of data files KFL1
and KFL2 does not influence the specific classification of
the control conditions. The setting up of the recording
position for both type A and a type B to be described later,
are described together'afterwards. |

First, in the example in FIG. 23, a simple U-TOC and a.

region recorded with a data file controlied by the simple U-



I1-5-¢ Vol une descriptor The | eadi ng managenent bl ock of the vol-une
managenent area is used as a vol une descriptor VD. 44 Thi s vol une
descriptor carries out the basic control of the data tracks (volune) on the
disc. FIG 11 shows the sector structure of the volunme descriptor VD At
this sector, each of the various itens of control information are recorded
in the 2048 bytes naking up the data area after a header recorded with a.
synchroni zation pattern and address. Figast, a code "MDOOl1" is:recorded from
t he second byte to the sixth byte of the data area using, for exanple, an
ASCI | codEOGsaze b ldiest rdpteordefiattiviel erea by both a U-TOC and a

data U-TOC.

As shown in FIG. 23(a), data files KFL1 and KFL2
controlled by a simple U-TOC positioned physically éeparate
with respect to audio tracks M1, M2 and M3, a data U-TOC
present at the data track, data files FL1, FLZ2 and FL3.énd a
yet to be recorded block EB and a simple U-TOC are recorded.

In this case, the audio tracks M1, M2 and M3 are
controlled_at the U-TOC, as shown in FIG. 23(5), and the
data U-TOC, data files FLl, FL2 and FL3 and the yet to be
recorded block EB are controlled collectively as a data
ﬁréck._

The region recorded with the simple U-TOC and data
files KFL1 and KFL2 is controlled as a defective area on the
U~TOC indicated by the table pointer P-DFA. i.e. the region
with the simple U-TOC and data files KFll and XFL2 is
regarded as invalid by the recording/playback operation.

Further, control of the data files FL1, FL2 and FL3 and
the yet to be recorded block EB is carried out at the data
U-TOC, as shown in FIG. 23(c). .

The region recorded with the simple U-TOC and. the data
files KFL1 and KFL2_is also controlled.on the data U-TOC as
a defective area. This is to say thaﬁ this region is not

taken as a data track chtrolled using a data U-TOC but an



Next, a systemversion IDis recorded. After this, a |ogical block size,

| ogi cal cluster size and allocation block size are recorded. A | ogi cal

bl ock corresponds to the actual data area within a sector of a data track
with the data area being set up to be 2048 of the 2352 bytes within a
sectar of .the data track. The nunber "2048" is therefore recorded as the

| ogi cal bl ock size byte length. A logical block is the snmallest data byte
unit occurring in recording/playback., ggrther, the logical cluster size

i ndi cates the nunber of |ogical blocks in a logical cluster. A |ogical

clust er iadlloadtusorr blecdr dédchizdingctthal s coeordsin | hsomhavwmnoandiiat a. ne
cluster is taken to be 36 sectors, of which 32 sectors (32 |ogical blocks) -
are used Viidumeespagenpismen. ashe Aefeetr abbocaiomdlads-e indicated as the

| ogi cal cluster size. )
'g The region for the simple U-TOC and data files KFL1l and’

KFL2 can also be regarded on the data U-TOC as an invalid
region with regards to the recofding/playback operation.

With regards to this simple U-TOC, the data files KFL1
and KFLZ are coﬁtrolled as valid data files, as shown in
FIG. 23(d). |

"The data files KFL1 and KFL2 can therefore only be
played back by a playback device having a function to be
described later for accessing a simple U—TOC.

Moreover, data files KFL1 and KFL2 controlled by this

. kind of simple U-TOC are inciuded under the control of the
data U-TOC and may thersfore also be played back by playback
operations employing the data U-TOC. | |

" The conditions for the including of the data file KFL2
from the conditions in FIG. 23 under the control of the data
U-TOC are shown in FIG. 24(a) to (d).

In this case, as shown in FIG. 24(b), the area of the
data file KFL2 is updated as a part, with one area taken as
a data tfack.

Then, at the data U-TOC, as sﬁown in FIG. 24(c), a area
corresponding to the data file KFL2 of a portion which up
ﬁntil now had been taken as a defective area is controlled

as a new data file FL4.



. 45 The | ogi cal block number of the allocation block is shown as t-he

al l ocation bl ock size. An allocation block is shown in the sane data units
as the logical cluster and is an area of the data track actually recorded
with control information and data files. For exanple, the 32 sector region
taken as the logical cluster occurring in the vol une nmanagenent area and
file extent area shown in FIG 8(b) is taken to be one application bl ock.
Next, the Nunber of Allocation Blocks id5recorded, with this being the
total nunber of application blocks within the volune. I'n the case of a

hybrid di sc, thTkeinohtdet cordibpbonsaat drhelsdaPLleufbaPCr BRsifelpyt 98r ea.
Further, the nunber of allocation blocks at the recordable area ig,recorded
as the receptaghengppfrent FBASEl sBRWHoLR FIfhi $4{(€) /Brb Fﬁetﬂ%tﬁaiéESf
pre-nasterggtzrefg erasure inhibited. i.e. with respect to the
directory unit of the structure shown in FIG. 22, the
erasure prevention flag (flag) of the directory unit
corresponding to the data file KFL2 is taken to be "O1h".
Eraéure may be prevented by recording or editing
operations using the simple U-TOC when the data file KFL2 is
included under the control of the data U-TOC as the data
file FL4.
This is to say that if the data file KFL2 is erased or
overwritten by recoraing or editing employing the simple U-
TOC, éontrol for the data file FL4 in the data U-TOC, by the
data U-TOC, actually ceases to exist. The data file KFL2 is
therefore made tb be an erasure inhibited file as a means of
preventing this.
Therefore, when it is wished to erase this, this
erasure is carried out under the control of the data-U—TOC.
In the example in FIG. 23, a region recorded with a -
simple U—TOC and a data file controlled by the simple U-TOC
are conﬁrolled as defective areas by both a U-TOC and a data
U-TOC. However, control may also be carried out with just

the U-TOC being taken as a defective area with the data U-

TOC being outside the data track and not being controlled.



only, general data discs. Further, the nunber of allocation blocks not yet
recorded of the recordable allocation blocks within the volume is recorded
as the nunber of yet to be recorded allocation blocks. Mreover, the nunber
of allocation blocks which have al ready been recorded of the recordable
al l ocation bl ocks within the volune is recorded as the nunber of already-
recorded all ocati on bl ocks. 46 Still further, the nunber of allocation
bl ocks with faults such as flaws is recggded as the defect allocation block
nunmber. Next, the nunmber of directories within the volunme and
Next, in the example in FIG. 25(a) through 25(d), a
region recorded with a simple U-TOC and a data file
controlled by a simple U-TOC is controlled as a defective
area by a data U-TOC ahd.controlled as a data track at a U-
TOC. |
As shown in FIG. 25(a), a simple U-TOC -and data files
. KFL1 and KFL2 controlled by the simple U-TOC are positioned
so as to continue on from a data track, i.e. a data U-TOC,
data files FL1, FL2 and FL3 .and a yet to be recorded block
EB.
In this example, the simple U-TOC and data files KFL1
and KFL2 shown in FIG. 25(b) are controlled by being
considered to be a part of the data track at the U-TOC. The
region recorded with the simple U-TOC and data files KFL1
and KFL2 shown in FIG. 23 is therefore not controlled by
being taken as a defective area.
On the other hand, the data files FL1, FL2 and FL3 and
the vyet to be recorded block EB shown in FIG. 25(c) are
controlled at the data U-TOC. The region recorded with the
simplé U-TOC and data files KF1ll and KFL2 is controlled as a
defective area within the data track. i.e. the allocation
block inclﬁding this region is designated as a defect
allocation blbck on the volume space bitmap. The region for

the simple U-TOC and data files KFL1l and KFL2‘is therefore

considered to be an invalid region with regards to the



t he nunber of data files within the volune are recorded. Then, the maxi num
I D value is recorded.-The I D nunbers ‘are generated and assigned in sequence
with respect to the directories and the data files, so as to give the
maxi mum val ue.. Next, the volume attributes are recorded. Here, whether or
not the vol anme managenent area is recorded in mrror node, whether or not
an invisible file is present, the presence or absence of wite protect,
whet her or not back-up is necessary and whether short |ocation or |ong

| ocation is used is recorded. After thiszzthe byte length is recorded as

t he | engt hretotrldé ngdblleybarka gpereeratt iare avigiiint Hehé i dataatrackti om Wiheck
nunber of the volune nanagenent area is also recorded as the vol une
managenment dp68i VrBAC- Then, in the same way as for this volume descriptor

the respective first block positions and_bl ock nunbers of )
With regards to this simple U-TOC, the data files KFL1

and KFL2 are controlled as valid data files, as shown in
FIG. 25(d). |

The data files KFL1 and KFL2 can therefore, in this
case also, only be played back by a playback device having a
function to be described later for accessing a simple U-TOC.

' Moreover, data files KFL1 and KFL2 controlled by thisl
kind of simple U-TOC are included under the control of the
data U-TOC and méy therefore also be piayed back by playback
operations employing the data U-TOC.

| The conditions for' the including of the data file KFL2
from the conditions in FIG. 25 under the control of the data
U-TOC as data files are shown in FIG. 26.

In this case, as shown in FIG. 26(b), thé control
conditions on the U-TOC do not change.

Then, at the data U-TOC, as shoﬁn in FIG. 26(c), a
region corresponding to the data file KFL2 of a region which
up until now had been . taken as a defective area is
controlled as a new data file FL4.

The control conditions at the simple U-TOC basically do
not change from those shown in FIG. 26(d) but the data file
KFL2 is taken as an erasure inhibit region in the same way

as the case in FIG. 24.



ot her control blocks formed using nmanagenent bl ocks within the vol une
managenent area i.e. the volunme space bitmap VSB, the nanagenent table Ml
the extent record block ERB and the directory record block DRB, are
recor ded. 47 Next, the root director byte | ength and the nunber of
directories within the root directory are recorded. Further, in FIG 11,
t hese are shown as each of the various ID s etc.. However, in the
foll owi ng, each of the various ID s and character set codes etc. are
recorded within the data area. Namely, 78he boot systemID, volume ID and
acconpanyi ng Nesttactier thedexamplkl LBhBIG| RAnde aediparnggaydgddhrvidtter set
codes, data prepare |ID and_acconpanyi ng character set codes,

a simple U-TOC and a data file controlled by the simple U-

TOC is controlled by a U-TOC and a defective area. _

In the case in FIG. 27(a) where a data track is not
recorded, the case is shown where a simple U-TOC and data
files KFL1 and KFL2 are recorded at a U-TOC-controlled free
area.

In this case, the region recorded with the simple U-TOC
and the data files KFL1 and KFL2 is controlled by the U-TOC
as a defective area, as shown in FIG. 27(b).

As shown in FIG. 27(c), there is obviously no data U-

' TOC because there is no data track and there is therefore no
control carried out by the data U-TOC.

The data files KFL1 and KFL2 are controlled as valid
data files at the simple U-TOC, as shown in FIG. 27(d).

Therefore, in this case also, the data files KFL1l and
KFL2 can only be played back by a playback device having a
function enabling it to access the simple U-TOC in a way to
be described later.

Playback is also possible via a playback operaﬁion
employing a data U-TOC by also including the data files KFL1
and KFL2 controlled by the simple U-TOC under the control of

- the data U-TOC.



and application I D and acconpanyi ng character set codes are recorded. The
time of volune creation, tinme of volune updating, expiration tinme and
validity time are also recorded. Bytes 1024 to 2047 of . the data area are
then taken as a system extension area. A 4 byte EDC area and a 276 byte ECC
areaare provided after the data area, with 172 bytes of P parity and 104
bytes of Q parity then being recorded at the ECC area. Il-5-d Vol une-space
bi t map The managenent bl ock of bl ock npgber 2 of the bl ock managenent area
i s. used as the vol ume _space bitmap VSB._ This vol une space bitmap_ VSB

di spl ays the tThe epndikéensi &ou cnalding | teeddpkat fddile HHIG fvoms 4

vi ew showi ng t sector structure_of the vol unme _space bitnap VSB,.A type is
shown forF %G ég?%?r the control of the data UJ%OC as a data flfé yp

are shown in FIG. 28. -

In this case, a data track is first created because no
data track exists; i.e. a data U-TOC is recorded at the
leading position of the simple U-TOC and data file KFL1l, as
shown in FIG. 28(c), and conﬁrolled on the U-TOC as a data
track, as shown in FIG. 28(b). |

Further, the data file KFL2 is-controlled at the newly-
recorded data U-TOC as a new data file FL1, while on the
other hand, the region of the simple U-TOC and data file
KFL1 is taken as a defective area. i.e. the allocation block
including this region is controlled as a volume space defect .
allocation block on the bitmap (refer to FIG.1l3-a and FIG.
13-b).

~.On the simple U-TOC, as shown in FIG. 28(d), the data
file KFL2 is taken as being erasure inhibited on the
directory unit. |

In this way, only the data file KFL2 is controlled as a
data file FL1 on the data U-TOC.

In this .case, it is preferable to take only the region
of the data track KFL2 and the newly recorded data U-TOC as
a data track on the U-TOC, and the region of the simple U-

TOC and the data file KFL1l as a defective area on the U-TOC.



48 where, in a 2048 byte data area follow ng a header recorded with a
synchroni zati on pattern and an address, two bits are allocated to every -one
al l ocation bl ock. An EDC area and an ECC area are al so provided for the
sectors of this volume space bitnmap VSB after the data area. The contents
of the data area are shown in FIG 13(a). Allocation nunbers are assigned
in ascending order fromthe nunber 0. to the allocation blocks of the data
track. The bits 7 and 6 of the first byse of the data area for the vol une
space bitmap VSB are allotted to the allocation bl ock ALO of nupber O, with

two bits at a tVaEatHansmmas bseigapsdidesetedoro thReCapprPLafPBAL bloRRs AL1,

Al2, and so on._.Therefore, at the data_,area of. the, voJu ce bitmp VSB,
o o Sekail | e thaton Tororded ot dhe Simple B-T6E End RS

data files controlled by the simple U-TOC. '

IV-3 Data file recording process emploving
simple U-TOC .

Next, a aata file recording process employing a simple
U-TOC is described for the kind of recording/playback deyice
shown in FIG. 2 or a recording.device equipped with a
recording means of a similar block structure. This recordiﬁg
process is equipped with approximately the same recording
block structure as for FIG. 2 but may also easily be used
in, for example, portable, compact devices where each of thg
various specifications such as memory capacity are of a
smaller scale.

FIG. 2 describes the recording/playback device playback
operation. |

FIG. 29 shoﬁs the system controller process during
recording.

The actual recoiding process (F201 - F202 - F203)
starts if the data to be recorded is inputted and a
-recording operation is made.

The data input may take place via the connector 15 and
the communications circuit 24 of the block diagram in FIG. 2
or by using the image scahner 14. Further, data may be
inputted from a photographing means in the case of, for

example, a portable still camera, or as character data input



AL8191, and sufficient conpatibility with all of the allocation blocks can
t herefore be achieved. The two bits of information are as shown in FIG
13(b). i.e. yet to be recorded allocation blocks are nmade to be "00",
al ready recorded allocation blocks are "01", defective allocation bl ocks
are "10" and not-yet defined allocation blocks are "11". Portions renaining
in the data area, i.e. bits for which a corresponding allocation bl ock does
not exist, are nmade to be "11". 49 g1-5-e Managenent table The
managenent, bl ock of bl ock nunber 3 in the vol ume managenent. area i s used as
a nanageivd@ &h@| kexmropggations of equipment such as”an electronic
note book.
First, a free area where this input data can be
recorded is searched from the U-TOC (F203) and the input
data is recorded in this free area (F204).
Data is then generated because a directory unit
corresponding to this recorded data file has to be recorded
as a simple U-TOC (F205). Also, if a simple U-TOC already
exists .on a recorded disc, this is read out and a directory
file corresponding to the data file to be recorded on this
occasion 1is created. Further, if a simple U-TOC does not
exist, simple U-TOC data recorded with a directory unit
corresponding to the data file recorded on this occasion is
created.
A detailed description of the determination of the
‘presence or absence on the disc of a simple U-TOC or the
reading out process if present will not be given here
because this is the same as a reading process occurring at
the time of playback to be described later.
If simple U-TOC data corresponding to the data fiie
recording is edited or played back, ‘this simple U-TOC data
is recorded ‘at a free area (F206). The U-TOC/data U-TOC 'is
then re-written (F207) so that the region recorded with the

simple U-TOC and data file is entered into the directory

area of one of or both of the U-TOC and data U-TOC (F207).



managenent bl ocks of bl ock nunmber 4 onwards are al so used as managenent

tabl es. The managenent table MI shows the conditions of use of each of the
managenent bl ocks occurring in the volunme nanagenent area. FIG 14 shows
the sector structure of the nanagenent table MI. At this sector, control of
each mgnagenent "block is carried out with 4 bytes at a tine being allotted
to one managenent bl ock of 2048 bytes conprising a data area following a
header recorded with a synchronization ggttern and an address. i.e. the use
of the contents of 512 nanagenent bl ocks occurring at the vol unme managenent
area are sHawn bynenosgborh diff otke eUtTCOahd rrengiameat UBTOCK asret riye2048.

An EDC area and an ECC area are then provided after the data area. The four
byte data coritterers s asn&germehtevleodhentantiol conditions in one of
FIG. 23, 25 or 27. i |
In this way, the recording operation for data files

corresponding to the simple U-TOC is complete.

Iv-4 Data file plavback processing emploving a
. simple U-TOC and entrv processing going to
a _data U-TOC

Next, thé playback process for data files recorded
under the control of a simple U-TOC, as shown, for example,
in FIG. 23, 25, and 27, and the process of including data
files only under the control of a simple U-TOC under the
control.of a data U-TOC shown in FIG. 24, 26 and 28 are
described.

FIG. 30 shows the process carried out by the system
controller 21 with regafds to data playback/entry
corresponding to the simple U-TOC. Here, only the playback

. process can easily be applied to portable, compact equipmént
where each'of the various specifications afe to a smaller
scale.

A simple U-TOC has to be read in order to have simple
U-TOC compatible data file playback. _

First, the syétem controller 21 makes thé optical head
23 éccess the read-in area of the disc 1 and the P-TOC is
read (F301l). Here, if a P-TOC is not read, the pfocess goes

from step F302 to F303 and a step error is assumed.



to nﬁnagenent bl ock entry 511, respectively, are shown in FIG 15. The
first managenent bl ock, managenent block O, is used as a volunme descriptor
as descri bed above. 50 In this case, at management block entry 0, "80h"
is recorded as an entry type at the fourth byte as shown in FIG 15(a) in
order .to indicate the presence of a volune descriptor at the management
block 0. Further, the second nmnagenent block, managenent block 1, is used
as a volume space bitnmap as described aggve. In this case, at management
block entry 1, "90h" is recorded as the entry type at the fourth byte as
shown-in FIG 19¢¢n 80Pa%0f€oisndiead e adressigrenice pérfommednpased on

the following U-TOC starter address (USTA) in the P-TOC and

the U-TOC in the recording/playback processing area is read’

(F304).

When a U-TOC is not read, it is determined that this
disc is a virgin disc (F305 - F306). -

If a U-TOC is read, the system controller 21 determines
the existence of a defective area under the control of this
U~-TOC (F307). When a region recorded with a simple U-TOC and
a data file controlled by this simple U-TOC is controlled

‘under the conditions of FIG. 23 or FIR. 27, this region is
taken as a defective area on the U-TOC. i.e. a defective
area exists under the control of the U-TOC.

The parts indicated by the parts table arrived at from
the table pointer P-DFA in_the U~-TOC &dre then accessed in
sequence (F308).

First, the first part is accessed, information is read
from this partland the occurrence or absence of disc errors
is determined (F309). If these parts are actually defective
parts, then a disc error is to be generated.

If a disc error is generated, the parts table shown by
the parts table linked from the parts table of this part is
accessed (F309 - F312 -~ F308)..

Further, if a part taken as a defective area is

accessed and played back and a disc error is not generated;



descriptor at the managenent block 1. The first and second bytes are
recorded with the nunber of not-yet recorded allocation bl ocks. The first
and second bytes of the entry corresponding to the managenent bl ock taken
as t'’he managenent table are recorded with the position of the next
managenent. table, as shown in FIG 15(c) and the nunber .of managenent

bl ocks not yet used is recorded in the third byte. Then, "ACh" is recorded
as the entry type at the fourth byte iggorder to indicate that a managenent
bl ock is present at the managenent table. The first and second bytes of the
entry cor Ebheppreisagceo ofh@bhseragemdhta b4 oukl ¢ MeAOGsinhthdgt pARCEedS d

bl ock are recorded with the position of the next, extent record bl ock as

shown in fetermsped afB1hb- tﬁlﬁjt%@e1$SQQﬁﬁ#@k%P@nWﬁﬂﬂh@ﬁnﬂ%ePQﬁ

extent record bl ock not et being used. The
. "MIEX" co a present in the system ID showing the

presence 6f a simple U-TOC is read.

If it is determined in step F310 that *MIEX" 1is rot
read, this ﬁart is not a defective part, nor-is it recorded
with a simple U-TOC. This may be considered as, for example,

. a part where a data file is recorded under the control of a
simple U-TOC or a defective part for which a disc.error was
not generated for whatever reasoﬁ.

In this case, next, a part indicated by a parts table
linked from a parts table showing this part is accessed
(F310 - F312 - F308).

When this kind of defective part is reached, at a
certain point in time, a paft for which a "MIEX" data code
showing the presence of a simple U-TOC is read is found. For
example, contrdl is addpted for the defective part on the U-
TOC as shown in FIG. 31. i.e. the first two parts indicated
in the parts table reached at from the table pointed P-DFA
which are defective parts, the next part having a simple U-
TOC, and a part having a data file KFL1 controlled using a
simple U-TOC are controllably linked. A simple U-TOC is
therefore discovered when the third part is accessed.

In this kind of case, the process goes on from step

F310 to step F311l, and the discovered simple U-~TOC is read.



.51 "BOh" is recorded as the entry type at the fourth byte so as to show
that the managenent block is an extent record bl ock. The directory of the
directory record block is conpleted using a directory record recorded using

the first managenment bl ock, and if used independently, a directory code
including-a first directory may be recorded divided up into a plurality of
managenment bl ocks i.e. a plurality of directory record blocks. In the case
where a certain managenent block is tagpn to be an independent directory
record block, a'directory IDfromO to 29 bits is recorded at the entry
cor r espondi ng &tfo ac imRLe HnTQfe ihts Bildc rods fonmdh afivem Garts( drkemd t he

final two biits are taken as the entry type and de be "00h"
to be gégectﬁve areas are gccggseg, o) ayeé(%ack, and the

reading out of“thg last part is completed, it is‘dqperminéd
thaﬁ'there is no simple U-TOC on this disc and naturally, a
playback operation for data files underﬂthe control-of the
simple U—TbC is not carried out (F312 - F317). For example,
with a disc under the kind of conditions shown in FIG. 4, a
defective area caused by defecﬁs exists on the.disc.

Further, if a defective area does not exist on the U-
TOC in step F307, the existence or absence of a data track .
as a data track controlled by the U-TOC is confirmed. i.e.
the existence or absence of a part having bit d4 = "1" as
parts table traék mode information is confirmed (F313).

For example, in thé case of the control conditions
shown in FIG. 25, a.region recorded with a simple U-TOC and
é data file controlled by this simple U-TOC is not taken as

"a defective area on the U-TOC but is taken as a defective
area on the data U-TOC.

If it is determined in step F313 that a data track does
not exist, then a data U-TOC is also not recorded and a
simple U-TOC and data files controlled by this simple U-TOC
taken as a defective area on the data U-TOC will also not
exist. The playback process for data'files which use the
simple U-TOC is then completed with no simple U-TOC (F313 -

F317).



Further, in the case where a certain nanagenent block is taken to be the
first directory record block of a plurality of directory record bl ocks, the
position of the next directory record block is recorded at the first and
second bytes of the entry corresponding to this management bl ock as shown
in FIG 15(f) and the upper byte of the directory IDis recorded at the
third byte. Then, "DOh" is recorded as the entry type at the fourth byte to
show t hat this managenent block is a fiB6t directory record block. -In the
case where a certain managenent block is taken as an internediate, i.e. not
first or final Wtierec odgtaotisack Bxigteciths RFQFLFRI IP§S 0Pt &R code.

bl ocks, the position of the next directory code bl ock i recor at
first F3f1.'Here, first, the part inchdgng the’ Smallest a ressthe

of the parts comprising the data track is searched_from the
U-TOC and accessed. i.e. the optical head 23 accesses the
portion within the data tfack which is furthest towards the
innermost periphery of tﬂe disc and reads the data U-TOC
(F315). This is to say that thé managemenf block being used
is read from the volume management area starting from the
volume descriptor for which the system ID is taken to be
“MDOOl";

If a data U-TOC is read, the existence or absence of a
defective area on the data U-TOC is determined. i.e. the
exisfence or absence of a defect allocation block on the
volume space bitmap is éonfirmed.

If a defect allocation block does not exist, the data
file playback process using the simple U-TOC is completed
with no simple U-TOC (F316 to F317).

If a defect allocation block exists, the.process goes
on to step F308, the detect parts (defect allocation blocks)
are sequentially accessed and the simple U-TOC is searched
in the same way as above (F308, F309, F310, F312). Then, if
an allocation block capable of reading the "MIEX" code data

is found, the.simple U-TOC is read in step F311.



and second bytes of the entry corresponding to this managenent bl ock, as
shown in FIG 15(g). Then, "EOh" is recorded as the entry type at the
fourth byte to show that this nanagenment block is an internmediate directory
code block. If a certain nanagenent block is the final directory record

bl ock .of a.plurality of directory record bl ocks, the |ower byte of the
directory IDis recorded at the first, second, and third bytes of the entry
correspondi ng to this managenent bl ock,8&s shown in FIG 15(h). Then, "FOh"
Is recorded as the entry type at the fourth byte to show_ that this o -
‘managenent bl odkE | SMIB¥" f iigsainali rieurdyevenord tatoadl | pfsthe dgfectory
record bl ock The managenent bl ock of bl ock number 4, 8nmards, %B t.he vol ume

r

nanagenem@¥%Q§F§%P%s'H°8§Stﬁ§§ﬁ9¥§¥%¢be€50H}QN{Ek BREIMAREDrthat _
Pl ural 1 Gl KL L 159" 5,6 (BEEST 058

In the above process, playback of data files under the

-

control of the simple U-TOC ié possible if a simple U-TOC is
read. Then, after.each of the various operations for
playback, i.e. the operations for designating the file to be
played back (F318), the position displayed by the directory
unit is accessed and the data file is read and put into the
temporary buffer RAM 33 (F319).

Then, outputting is carried out under prescribed output
conditions in.resppnse to operations etc. (F320). For
example, outputting is carried out' to the display part 13
via the display controller 35 or outputting is carried out
from the connector 15 to other equipment via the

" communications circuit 34.

If the playback operation is performed for other data
files under the control of the simplé U-TOC, step F318 is
returned to from step F324 and the process is repeatedf

If a user carriés out an operation to enter a data file
under the control of a data U-TOC while this data file is
being played back and outputted, and entry brocessing is
carried outp i.e. if an entry operation is made (F321), the
data U-TOC is re-written and a data file of the kind shown

in FIG. 24(c), FIG. 26(c) or FIG. 28(c) is taken to be a



this directory record block DRB. As the directory records, there is a
directory record for constructing the directory and. a directory record for
desi'gnating a position etc. corresponding to a certain data file. 53
FIG 16 is a view show ng the sector structure of the directory record

bl ock. recorded with directory code for nmaking up the directory. At this
sector, one or a plurality of directory records are recorded at 2048 bytes
conprising a data area after a header &orded with a synchroni zati on
pattern and an address. First, the directory length is indicated as one
unit of tHetd riddieorgonterelted Thy bhee dagegtlhrTICt Wergheret wingn the .

control conditions up to this point have been as shown in
FIG. 23 or FIG. 27, the U-TOC is updated so that control
using the kind of U-TOC shown in FIG. 24 (b) and FIG. 28(b)
is carried out The simple U-TOC is then also re-written,
i.e. an.efasure inhibited flag (flag) is made-to be "0lh" at
the directory unit corresponding to this data file (F323). _

In the case Qf the playing back of data files
corresponding to a simple U-TOC, a U-TOC is'reached from the
P-TOC, the directory area of the U-TOC is searched and the
simple U-TOC is read out. Alternatively, the data U-TOC may
be reached from the.U-TOC, the defective area searched on
the data U-TOC and. the simple U-TOC reéd. The playback
6peration is then carried out in accordance with the
diréctory unit in the simple U-ToC. .

When recording/playback 1is éarried out using the
aforementioned simple U-TOC, it is not necessary to read or
edit the data U-TOC. A large memory capacity is therefore
not necessary at the -time of recording/playing back and
editing of the data files and the power consumption can also
be-made small. This recording/playback method is therefore
‘extremely well suited to use in compact equipment or the
_like.

Further, a data file controlled-by a simple U-TOC may

be entered under the control of a data U-TOC. It therefore



record is indicated in accordance with the directory record length in order
to make the length of one unit of directory code variable. Next, the
directory attributes are recorded. In this way, each of the various
attributes, such as whether the directory record is for a directory,

whet her the directory including this directory record is an invisible
directory, or whether the directory is a systemdirectory are indicated."
Then, a character set code and short n&e |ID are recorded. The character

set code indicates the_character classification_of the short name ID. The
short narREFeMES BRSEBOIE: dridet @¥i R§Ck198FRe £ 1 1gSICORHRSRIMAIRBY BPrectory

i T ect or yHERD? dOGB0S & Hteb LAY O | PEPBARYR) detrLL LRy BP fEi R
data U-TOC's. Plavyback can therefore also be performed by
devices which do noﬁ posses a playback function employing
simple U-TOC's.

Moreover, by entering data files corresponding to a
simple U-TOC under the control of a data U-TOC, this data
file can become the object of high-speed editing operations
occurring at the data U-TOC and can be utilized effectively
by each type. |

.For example, photographs. may be taken by'a portable
still camera having a recording function using a simple U-
TOC and may be recorded on a disc as a data file. These may
then be played back énd viewed using full specification
recording/playback equipment, the necessary data files may

' be selected and put under the control of the data U-TOC so

that high speed editing for each type may be carried out.

IV-5 Copy card data recording emploving a simple
U-ToC _ :

As described above, the simple U-TOC is controlled as a
defective area by a U-TOC and/or a déta U—TOC..This can then
be used as a hidden protection region for preventing illegal
copying in carrying out copy protection,

With'the optical disc device of this émbodiment, a cdpy
protect flag can be put up as the parts table track mode 

information in the U-TOC and a copy protect flag can also be



54 -The directory ID nunber and directory length are also indicated. The
position of the directory record block recorded with the first directory
code of the directory including this directory record is listed as the
directory position. Further, the nunber of directory records of the
directory rncluding this directory record is recorded as the directory
record nunber. Next, a long nane ID length is listed and a | ong nane ID

depending on this length is recorded. iwg. the long name IDis of a
variable |l ength. Al so, there are cases Where a long nanme IDis not recorded
and at thBSE (fBredin; fpg oFRERalETOS 12hgf ALPs ofadd ¥ e Bery OelFtr i munber

"00h" is re%orded as padding to fill-in the

However, it 1is comparatively easy to re-model the
recording/playback device so that these flags may be ignored
so these flagé cannot be construed as being an abéolute copy
protection means. . -

A more rellable method of copy protection employlng a
simple U -TOC is therefore described here.

This embodiment adopts an item employing a simple U-
TOC. However, rather than using a simplé U-T0C, a cbpy
protection-dedicated secﬁor may be provided and this may be -
controlled as a defective area in the same way as for the
simple U-TOC. -

'First, in this copy protection method, é keyword for
copy protection is recorded with the simple U-TOC.

This recording process is shown in FIG. 32.

First, a keyword is set ﬁp (F401). This is, for
example, keywbrd data set ﬁp at a recording program for copy
protection generated by the recording device.

This keyword is then recorded using one directory unit
of the simple U-TOC shown in FIG. 22.

For.example, a keyword may be recorded using £he 8 data
file name bytes (Name 0 to Name 7) in the directory unit and

the three suffix bytes (Suffix 0 to Suffix 2).



byte only when the long nanme ID length is an even nunber of bytes. The byte
following the long nane IDis utilized as a system extension area. One unit
‘of a directory record corresponding to a directory has this kind of
structure and a plurality of these kinds of directory records is provided
within theé 2048 byte data area. An EDC area and ECC area are provided after
the data area. 55 FIG 17 shows the sector structure of a directory
record bl ock DRB recorded with a direciggry record corresponding to a

certain data file. : ) )
The presence of - the keyword in the directory

corresponding to the directory file for which the diréqtory
unit length is "0" i.e. the directory unit recorded with a
keyword, is then indicated using the category information
({Category) aﬁd the volume information (Volume 1-0, Volume 1-
1. | - -

If this kind of directory unit data is created (F402),
a free area is searchéd from the U-TOC (F403) and this data
is written into the free area as a simple U-TOC (F404).

Then, one or both of the U;TOC aﬁd the data U-TOC are
updated so that the recorded simple U-TOC is taken as a
defective area in the same way as for the recording of data
files corresponding to a simple U-TOC (F405).

In this way, a kerord'is preparedly recorded within
the simple U-TOC and the playback device performs cbpy
protection by carrying éut processing in response to this
keyword. o |

When daﬁa is copied from ord;nary discs, the defective
area on the U-TOC and the data U-TOC is ignored at the time
of playing back the original disc. |

A keyword is therefore not recorded for a copied disc.

It ‘is not impossible to also make defective areas
copyable. With regards to this, if the keyword.is set up by
_performing operations on the information for the

characteristics of the original disc, copy protection can



This position etc. is shown directly by the directory record of this sector
only when the data file conprises a single fitle unit. When the data file
conprises a plurality of file units, this data file position etc. is not
directly indicated by the directory code but is instead indicated by an
external r®ecord block as is described later. At this sector, one or a
plurality of directory records corresponding to the respectlve data files
are recorded at 2048 bytes conprising @2 data area after a header.recorded
with a synchro |zat|on &tg%P and an address. One_unit o% the directory
record flar ?o ]?ﬂaeg? Fr yeRecERES Myt FOB¥IEs dheh®FelSt dECwi t h
attrlbutjf 4he sane way as the directory record of FIG 16. Each of the
vari ous ?¥W%ﬁ es such as this directory record not corresponding to a

S'Vin;teﬁte‘r“ 36’11 whegdgr eBcQﬁlpCl%r &5 POGEY NBriRkR liloh® dybtih | ¥y SHR! &di 1 &
where an accurate keyword value is obtained by performing an
operatién on a keyword recording position cluster address
and a keyword value. -

In doing so, even if copying as far as the keyword is
tempofarily carried out, an accurate keyword cannot be
obtained from a disc beéauSe the likelihood of the keyword
being recorded at a cluster adgress having exactly tﬁe same

address as on the disc prior to copying is virtually zero.

Iv-6 Cgpx—protgctlon comgatlble plavback
process1ng

The playback process for carrying out copy protection
will now be described for the case where a keyword is
recorded within a simple U-TOC on a regular disc.

FIG. 33 shows the process carried out during ﬁlayback.
This 1s shown as the process after the diéc has beeﬁ
installed and the P-TOC and U-TOC have been read.

If there is an operation such as a p;aybéck operation
with respect to the installed disc 1, the system controller
21 determines the existence or absence of a defective area
under the control of the U-TOC (F501). If the disc is
appropriate and there appears to be a keyword recorded in
the simple U-TOC, the siﬁple U-TOC exists as a defeétive

area within either the U-TOC or the data U-TOC.



systemfile is present, or whether this data file position is designated by
an extent record, are indicated by these attributes. Next, in the sane way
-as for the directory code of FIG 16, the character set code, short nane
I D, directory 56 creation tinme, directory update time and status update
time are recorded. Next, the data file ID nunber and data file length are
shown. Further, tHe data file position is shown, after which the nunber of
al I ocation ‘bl ocks being used in-this dags file is recorded. An associate
data | ength, associate data position and
If a defective area exists under U-TOC control, parts
indicated in the parts table reached from the table pointer
P-DFA in the U-TOC are accessed in sequence and the simple
U-TOC is -searched for (F503, F504, F505, F507). i.e. the
process 1is carried out in the same way as for the
aforementioned steps F308, F309, F310 and F312 in FIG. 30.
Then, if "MIEX" code data is read then a simple U-TOC has
been found and this simple U-TOC is read (F506).
Further, if a defective area does not exist on the U-
TOC, the process goes from step F502 to F508 and the
existence or absence of a data track as a track controlled
by the U-TOC is confirmed.
" If a data track does not exist, the data U-TOC
physically positioned at the head of the data track is
accessed and read (F509, F510) and the existence of a
defective area on the data U-TOC is confirmed (F511). If a
defective area exists, the defective area, i.e. the simple
U-TOC tracing the defect allocation block, is searched
(F503, F504, F505, F507). |
Then, if the code data "MIEX" is read, the simple U-TOC
has been found, and this simple U-TOC is read (F506).
If the simple U-TOC is read, the directory unit
recorded with the keyword, which is recorded within the

simple U-TOC, is searched for, and the existence or absence

of the correct keyword is confirmed (F512). i.e. the



associ ate data allocation block nunber are listed. After this, a vari abl e
ength long nane ID length is |isted and a l-ong nane ID is recorded
depending on this Iength. The long name IDis made to be "00h" when a | ong
name IDis not recorded. Further, "00h" is recorded as padding for filling
out the bytes when the I ong nane | D nunber is an even nunber of bytes. The
byte after the long nane IDis utilized as a system extension area. One
unit of a directory record correspondi#to a data file has this kind of
structure and a plurality of these kinds of directory records is provided
wi t hi n t hdizesgoam et aregerde@dnwitt theakawwoEdCigr eaniiemefofir@ad aft er
the data area. i :
' the category informatlon (Category) and the volume

" information (Volume 1-0, Volume 1-1), and the keyword given

by the data file (Name0 to Name7) and suffix (Suffix0 to

suffix2) bytes is confirmed.

Then, if the correct keyword is present,- a regular disc
is determined (F513) and a program is executed in accordance
with the playback operation (F514).

On. the other hand, in cases other than this, this disé
is determined to be an'illegal éopy.

This is to éay that if there is no defective area
present in either the U-TOC or the data U-TOC, or if a
defective area exists in either the U-TOC or the data U-TOC
but this defective area does not include a simple U-TOC, the
disc can be determined to be an illegal copy due to the
absence of a simple‘U—TOC, which-should be present as a
recording (F508 - F515), (F507 - F515), (F511 - F515).

An illegal copy is also determined in the case where a
simple U~-TOC exists but a Eeyword is not recorded, where the
keyword is not correct, or where the value for the operation
results in a system where a specific value is obtainéd by
performing operations on, for example, a cluster address and
keyword as described ébove (F512 - F515).

If an illegally copied disc is determined in this way,

the system controller 21 completely ignores the playback



57 11-5-g Extent record bl ock The managenent bl ocks of bl ock nunber 4
onwards in.the nmanagenent area are used as extent record bl ocks. One or a
plurality of extent. records are recorded at an extent record bl ock. Two
ki-nds of data, an extent record index and an extent descriptor, nmay be
recorded as an extent record. AN extent descriptor is information for
showi ng the position of the file unit conprising the data file. The show ng
of the position of the data file by the98irectory record is only for the
case where a data file is constructed froma single file unjt. In the case
where a datmetations etust st expdérapiens| vidli pptofosf iqaryifd sOuthat

position of each file unit is_designated by an extent desgg%g}o&bpied'

all (F516). In this way, discs which have
illegally will be deemed invalid playback targets by the
recording/playback device and accurate copy protection will
therefore be provided. |

V. Recording/plavback methods emploving simple U-TOC
{(tvpe B) .

Next, a type B method where a simple U-TOC is recorded
within a recording/playback control area will be described
as a recording/playback method employing a simple. U-TOC.

The sector structure of the simple U-TOC is the same as
that for type A described using FIG. 22 and it's'description
is therefore omitted.

v-1 Control conditions when a simple'g—TQC is
recorded

Examples of gontrol conditions ;n cases of the
recording of a simple U-TOC for a type-B recordings within
the recording/playback control area are shéwn in FIG. 34, 36
and 38.

FIG. 34, 36 and 38 show the track cqonditions’ when
éontrol of the recording of a data file is carried out by a
simple U-TOC. i.e. the conditions for recording a data file
on the disc usiﬁg a recording device equipped with a data
file réqording function using a simple U-TOC. A description
is given in the following with regards to this recording

method.



An extent record i ndex is |nfornat|on I ndicating the position of other
extent records and can be used to formextent records of a tree-structure.
A 16 bit address short |ocation nethod and a 32 bit address |ong | ocation
met hod exi st as methods of showing the position of file units with extent
records. The aforenenti oned vol une descriptor indicates which has been
adopted. FIG 18 shows the sector structure of a short |ocation extent
record bl ock DRB. 58 At this sector, ggne or a plurality of extent
records are recorded at 2048 bytes conprising a data area after a header
recorded with aN9yncmnN#Q©h|9ﬁ e xempteanexplained here, in the

same way as described for type A, three types of control
conditions capable of execution are shown. There are control
conditions where it is preferable to use a certain part of
the free area with regards to the recording position of the
data files KFL1 and KFL2 controllea by the simple U-TOC and -
control conditions where the recording position does not
influence the specific classification of the control
conditions. The setting up of the recording position is
described later. -

First, in the example in FIG. 34, a regibn recorded
with a daté file controlled by a simple U-TOC is controlled
as é defective area by both_a U—TOC and a data U-TOC.

As showﬁ in FIG. 34(a), data files KFL1l and KFL2
.controlled by a simplg U-TOC positioned physically separate
with respect to audio tracks M1, M2 and M3 and a data track,
i.e.-a data ﬁ-TOC, data files FL1l, FL2 and FL3.and a yet to
be recorded block EB, are recorded.

The simple U-TOC is recorded in a positioﬁ within the
recording/playback control area offset to a prgscribed
extent with respect to the U—fOC positioh.

In this case, the audio tracks M1, M2 and M3 are
controlled by the U-TOC, as shown in FIG. 34(b), and the

data U-TOC, data files FL1, FL2 and FL3 and the yet to be



address. One extent record conprises 32 bytes. In FIG 18, an exanple is

gi ven where an extent area including an extent record index.is recorded as
a first 32 byte extent record of the data area. First, an index IDis
recorded at an extent record recorded with an extent record index. This
index IDissmade to be "FFFFh" and shows that this index record includes an
I ndex record index. Next, the maxi mumdepth is recorded. An extent record °
tree structure is constructed using the extent record i ndex but a sub-tree
hi erarchy designated fromthis extent record is shown by the maxi mum dept h.
| f the exteardcorieddbloddx EBSsiageatanamokkeédntcoldemtd vielyt uasng atatxt ent
descriptor i.e. the lowest |level, the. maxi mumdepth is taken to be "0000h".
After thistradkaxi numof 7 extent record i ndexes may be recorded. i.e. an

extent record index O to extent record )
The region recorded with the data files KFL1l _and KFL2

is controlled as a defective area om the U-TOC indicated
from the table pointer P-DFA. i.e. the region with the
simple U-TOC and data files kFll and KFLZ is regarded as
invalid by the recording/playback operation.

Further, the control of the data files FL1, FL2 and FL3
and the yet to be recorded block EB is carried out at the
data U-TOC, as shown in FIG. 34(c).
| The region recorded with the data files KFL1 and KFL2
is also controlled on the data U-TOC as a defective area.
This is to say that this region is not taken as.a_data track
controlled using a data U-TOC but an allocation block
including this region is shown on the volume space bitmap as
a defect allocation block.

The region for the data files XFL1 and KFL2 can also be
regarded on the data U-TOC as an invalid region with regards
to the recordihg/playback operation.

With regards to this simple U;TOC, the data files KFL1
and KFL2 are controlled as valid -data files, as shown in
FIG. 34(4). _ |

The data file§ KFL1 and KFL2 can therefore only be
played back by a playback deviCe_having a function to be

described later for accessing a simple U-TOC.



index 7, and a logical offset O to a |logical offset 7. Another extent
record index is shown for each of the extent record indexes O to 7 and
correspondi ng extent record |ogical positions are shown as the |ogical
of fsets. An 59 extent record index is data show ng which allocation
table is w+thin the management block area. An extent record.index shows an
extent entry number and a management block nunber. An extent record index
desi gnated by an extent record including an extent record index and an
extent record index designated by an ex Bnt record including an extent
descri ptor nmay Moreexest t:i.@getﬂtmrsamehb\zayaass nipe eyxpent,relztral. files
KFL1l and KFL2 controlled by the simple U;TOC are included
under the control of the data U-TOC and may therefore also
be played back by playback operations employing the data U-
TOC.

The conditions for the including of the-data file KFL2-
of the conditions in FIG. 34 under the control of the data
U-TOC are shown in FIG. 35. |

In this case, as shown in FIG. 35(b), the area of the
data file KFL2 is updated so as to be included as one part
of a data track.

Then, at the data U-TOC, as shown in FIG. 35(c), a
region corresponding to the data file KFL2 of a region which
up until now had been taken as a defective area is
controlled as a new data file FL4.

At the simple U-TOC, as shown in FIG. 35(d), the
control conditions basically do not change but, with respect
to the data file KFL2, the erasure prevention flag (Flag) of
the directory unit corresponding to the data file KFL2 is
taken as "0lh" so as to be erasure inhibited. In this way,
the erasure of the data file FL4 of the data U-TOC by an
editing operation or the like corresponding to the data file
KFL2 on the simple U-TOC is prevented.

_Erasure is carried out using data U-TOC operations when

it is wished to erase the data file KFL2 (=FL4).



In the exanple in FIG 18, an extent record including an extent descriptor
is recorded as the second extent code in the data area. A maxi mum of 8
extent descriptors may be recorded within a single extent record. i.e.
extent start position O°to extent start position 7 and extent bl ock numnber
0 to extert bl ock nunber 7. The start position of the file unit is recorded
as the extent start position X. i.e. the first allocation block nunber is
listed for the file unit. The nunber ofggal | ocati on bl ocks conprising this
file unit is also recorded as the extent block nunber x. As shown above,
the extent recdfd tdeh PeampE®r d8d BAG-h 34 mexi Kesion 7esqwdrdrwishd & ndexes
or 8 extent desgriptors. A maxinmum of ,64_of these kinds of express codes

can be pr8@#Faedidi® HIPT PRI hY e2afdBPle U-TOC is controlled as a
defective area by both a U-TOC and a data U-TOC._However,

‘control may also be ca;ried'put with just the U-TOC being
taken as a aefective area with the dafa U-TOC being outside
the data track and not being controlled. -

Next, in the example in FIG. 36, a region recorded with
a data file controlled by a simple U-TOC is taken to be a
defective area by a data U-TOC and not taken to be a
defective area at a U-TOC, and control is then ca;ried out.

As shown in FIG. 36(a), data files KFL1 and KFL2
controlled by the simple U-TOC are recorded in a position so
as to continug on from a data track, i.e. a data U-TOC, data
files FL1, FL2 and FL3 and a yet to be recorded block-EB.

When recdrding in this position also, the control
conditions can be made to be the same as those in FIG. 34.
However, in this example, the data files KFL1l and KFL2 shown
in FIG. 36(b) are controlled by being considered to be a
part of the data track. The region recorded with the data
files KFL1 and KFL2 shown in FIG. 34 is therefore not
controlled by being taken as a defective area.

On the other hand, the data files FL1, FL2 and FL3 and
the yet to be recorded block EB shown in FIG. 36(c) are
controlled by the data U-TOC. The region recorded with the

data files KF1ll and KFL2 is then controlled as a defective



60 The sector structure of a long location extent record block DRB is shown
in FIG 19. The data contents are essentially the sane as in the case of

short |ocations and an overlapping of descriptions will be avoided.
wi th short |ocations, each itemof data is recorded using 2 bytes,

However,

while with.dong |ocations,

each itemof data is recorded using 4 bytes.

In

this case, the extent record may be recorded with a nmaxi num of 7 external

record i ndexes or. 8 extent descriptors.10¢th | ong | ocations,
record conprises 64 bytes and a maxi num of 32 extent eas, can therefore be
provi ded @%eR nwithd4B bhee AR 4Lk An iESC aFE& ﬁﬁ{ °‘glfe

AR EEPar

provided after the dat

including th?s region is indicated as a defect allocation
block on the volume space bitmap. The region for t@e simple
U-TOC and data files KFL1l and KFL2 is therefore considered
to be an invalid region ﬁith regards to the

recording/playback operation within the data track, on the

- data U-TOC.

With regards to this simple U-TOC, the data files KFL1
and KFL2 are controlled as valid data files, as shown in
FIG: 36(d).

The data files KFL1l and KFL2 can therefore, in this
case also, only be played back by a playback device having a
function to be described later for accessing a simple U-TOC.

The conditions for the including of the data file KFLZ,
which is only under the control of the simple U-TOC in FIG.
36, under the control of the data U-TOC are shown in FIG.

37.

In this case, as shown in FIG. 37(b), the control

conditions on the U-TOC do not change;

Then, at the data U-TOC, as shown in FIG. 37(c), a
region corresponding to the data file KFL2 of a region which
up until now had been taken as a defective area is
controlled as a new data file FLd.

The control conditions at the simple U-TOC basically do

not change from those shown in FIG. 37(d) but the data file

one extent



area in the sane way. 11-6 Data sectors Next, the sector structure of a
file extent area recorded with a data file is described. FIG 20 shows a
sector format for data use. The |eading 12 bytes of a 4 by 588, 2352 byte
sector are recorded with a synchronization pattern, which is foll owed by "a
cluster address (Cluster H, Cluster L), a sector address (sector) and node
I nformati on. Next, an address area (logical sector 0 to | ogical sector 3)
is provided for the application side. Ipis is 61 foll owed by information
showi ng the error correction node gnnde), category information (category)
showi ng dBF&2f illse erasure inhibited in the same way as the case in
FIG. 35.

Next, in the example in FIG. 38, a region recorded with
a data file controlled by the simple U-TOC is controlled by
a U-TOC as a defective area.

In the case in FIG. 38(a) where a data track is not
recorded, the case is shown where data files KFL1 and KFL2
are recorded at a U-TOC-controlled free area.

The simple U-TOC is recorded at a position within the
recording/playback control area which 1is offset to a
prescribed extent from the position of the U-TOC.

' In this case, the region recorded with the data files
KFL1 and KFL2 is controlled by the U-TOC as a defective
area, as shown in FIG. 38(b).

There is obviously no data U-TOC because there is not
data track and there is therefore no control carried out by
the data U-TOC (FIG. 38(c)).

The data files KFL1l and KFL2 are controlled as valid
data files at the simple U-TOC, as shown in FIG. 38(d).

‘Therefore, in this'case'aléo, the data files KFL1 and
KFL2 can only be played back by a playback device having a

function enabling it to access the simple U-TOC in a way to

be described later.



attributes, and index information (index) showi ng data file paraneters. The
I ndex information nay be decided (to be described later) using, for

exanpl e, specific category information and applications and when the index
information is "00h", the data recording contents (i.e. the volune) are
shown.to be zero. Information show ng the error correction node (Mde) and
category information (Category) showi ng data file attributes wll be
described later. Four bytes IDOto |ID3 e added as a system | D. Actual
file data is recorded at the 2048 byte .data area shown as Data Byte 0 to
Dat a Byte 2047Th&heo2dd thpnes fiaat |iowihudinge theadataafide tklleh Bxomn

addi tional_ area éAuxO to Aux27). This additional area may be used as an |DC
area and ‘Hne ECongdibaongs i FAGH had 8atwdexre ttico s tadagdirdrite hiadkk Yect or.
The conditions of use of this additional area are shown by information
(Mbde) i .OC 3L R ddt Fd&-i 87 -node, shown : -

In this case, as no data track exists, a data track is
generated. _

Namely, a data U—TOC. is recorded at the leading
position of the region for the data files KFL1l and KFL2 4&s
shown in FIG. 39(c) and this region is controlled as a data
track on the U-TOC as shown in FIG. 39(b).

Further, the data file KFLZ is controlled at the newlj—
recorded data U-TOC as a new data.file.FLl, while on the
other hand, the region for the data file KFL1l is controlled
as a defective area.

on the simple U-TOC, as shown in FIG. 39(d), the data
file KFL2 1is taken as being erasure inhibited on the
directory unit.

In this way, only the data file KFL2 is controlled as a
data file FL1 on the data U-TOC. |

In this case, it is preferable to take only the region
of the data track KFL2 and the newly recorded data U-TOC as
a data track on the U-TOC, and the region of the data file
KFL1l as a defective area on the U-TOC.

Variations may be considéred for the control conditions
regarding the region recorded with the simple U-TOC and the

data files controlled by the simple U-TOC.



at the 21st byte of this sector. For exanple, when the nmode=00h in
particular, an area for error detection and correction data is not added.
i.e. the additional area (Aux O to Aux 275) after the 4 by 519 bytes is

| eft un-defined. 62 In this case, with regards to the infornmation played
back from the disc, error detection and correction may be carried out only
using Cross Interl eaved Reed- Sol onon code at the decoder 28 of the '
recordi ng/ pl ayback device shown in FIG103, or, in particular, error
processing using an item having a nore than suff|C|ent error_correctlon
performance well kn®m2 i nD&tas$i 1 thioN &

present no problens. U-TOC

Next, a data file recording process employing a simple
U-TOC 1is described for the kind of recording/playba;k device
shown in FiG. 2 or a recording'device equipped with a
recording means:similar in block strﬁcture.-Ig the éame way
as for the case for type A, this recording process is
equipped with approximately the same recording block
structure as for FIG. 2 but méy also easily be used in, for
example, portable, compact devices where.each of the various
specifications such as memory capacity are of a smaller
scale.

FIG. 2 describes the recording/playback device playback
operation.

FIG. 40 shows the process for the system controller 21
during recording.

The actual recording process commences (F601 - F602 -
-F603) if data to be recorded is inputted via the connector
15 and communications circuit 34 or via the image scanner.14
and a recording operation is made.

' First, a free area where this input data can be
recorded is searched from the U-TOC (F603) and the.input
data is recorded in this free area (F604).

Dat;‘:L is then generated because a directory unit
corresponding to this'recorded.data file has to be recorded

as a simple U-TOC (F605). i.e. if a simple U-TOC already



Four bytes of error correction parity are added as error detection and
correction data when the Mdde="0Olh". i.e. four bytes of parity (ECDO to
ECD3) are added after the 2048 byte data area. In this way, a not-yet
defined additional area beconmes the 272 bytes shown by (Aux 4 to Aux 275).
The pol ynom al generated with respect to the parity [err] In this case,
wth regards to information played back fromthe disc, the error correction
results fromthe decoder 28 shown in tﬁ@ﬁrecordlng/playback appar at us of
FIG 2 are not used and error cqrrectlon IS carrled ou u3|n t he data
si gnal ouFﬁi&tStFr&ﬂ Ph&SFOLEES HEC Widtt SviFe TeaD AR arﬂado\ﬂﬂdiler%ﬁ

addltlonal rea i s used error ectipn. an ror_corr |on ala i.e.
172 bytes T epcﬁa?ﬁet%l"’(“fél&%ﬂi‘i/ e o‘a‘b‘ Fits %?1% CAFERATER M e 2048
byt e datao%céélgfﬂigmggeQXeaq4ﬁ%géieéﬁ 5% a simple U—TOC_does not
. exist, simple U-TOC data recorded with a directory unit
corresponding to the data file recorded on this occasion is
created. | _ - |

A detailed description of the determination Qf the
presence or absence on the disc of a simple U-TOC or the
reading out process if preseﬁt will not be given here
because this is the saﬁe as a reading process occurring at
the time of playback to be descfibed later.

If simple U-TOC data corresponding to the data file
recording is edited or played back, this simple U-TOC data
is recorded at a recording/playback control area (F606). The
recording position within the recording/playback aréa is
offset to a prescribed extent from the recording position of
the U-TOC. Forlexampie, a cluster'address is obtained by
adding a specific value to the U-TOC start address and this
is taken as the simple U-TOC start address.

Next, the U-TOC/data U-TOC are re-written so as to
enter the recorded data file region into the directory area
using both or one of the U-TOC and the data U-TOC (F607).
i.e. one or both of the U-TOC and data U-TOC are re-written -
so as to achieve the control conditions in one of FIG. 34,

FIG. 36 or FIG. 38.



63 parity (Qparity O to Qparity 103). In this way, an error correction
performance of about .80 bytes can be achieved. This P-Parity and Q Parity
conprises nultiplicative Reed-Sol onon code defined using a Galois Field
(28). This error correction is the sanme as error correction adopted for CD
ROVS. - Nexts the defining of the category information (Category) provided at
the 22nd byte of the sector is described. Wen the . . . category

i nformati on (Category) = "00h": An indigsati on that the sector is an open
"sector, not recorded with data, is given, regardless of the data area

condi tions. |tInsthhgrefot.e thefepababtion of weqarding a data file

corresponding to a simple U-TOC is completed.

v-3 Data file playback processing employing a simple
U-TOC and entry processing going to a data U-TOC

Next, the playback process for data files recorded
under the control of a simple U-TOC, as shown, for example,
in FIG. 34, 36} and 38, and the process of including data
files. only under the control of a simple U-TOC under the
control of a data U-TOC shown in FIG. 35, 37 and 29 are
described.

FIG. 41 shows the process of the system éontroller 21
with regards to data playback/entry corresponding to the
simple U-TOC. Here only the playback process can easily bé
applied to portable, compact equipment where each of the -
various specifications are to a smaller scale.

A simple U-TOC has to be read in order to héve simple
U~-TOC compatible data file playback.

First, the system controller 21 makes the optical head
23 access the read-in area of the disc 1 and the P-TOC is
read (F701). Here, if a P-TOC is not read, the process goes
from step F702 to F703 and a step error is assumed.

. When a P-TOC is read, accessing is performed based on
the1following.U-TOC starter address (USTA) in the P-TOC and
:the U-TOC in the recording/blayback processing area is read

(F704).



category information (Category) with "O0Oh if the sector contents are
erased. When the . . . category information (Category) = "01h": An
indication is given that binary data is recorded in this sector, wth no
restrictions on the data classification. This kind of sector is provided
as a way of noving bytes recorded at the data area over. to the
application (software) side as is as digital data. \Wen the category

information is "01h", it is shown thatios data region is secured at only a
size of a nunerjcal value recorded at %he "index” te as t{bqfolﬁomnng
i ndex i nf or matYR%Pt s TPS8 1hluse®tfle #ht 45a 1S 64 the

I ndex |nfégénuién5 f¥§33 é¥ggaq%§og va%gssyﬁthln "OOh"

If a U-TOC is read, the system controller 21 accesses a
position offset by a prescribed amount from the next U-TOC
with the optical head 23 (F707) and reads out data from this
-position. i.e. this becomes the operation for accessing the
simple U-TOC.

If data is not read here, then a simple U-TOC does not
ex1st The data file playback process using the simple U-TOC
'1s therefore ended with no 51mp1e U-TOC (F708 ~ F710).

If data is read from a position offset by a prescribed
extent from the U-TOC, it is determined whether or not this
is a simple U-TOC (F709). i.e. it iS'detefmined'whether or
not a "MIEX" data code prgseﬁt in the system ID'showing the
presence of a simple U-TOC is read.

If it is determined that "MIEX" has not been read in
step F709, a simple U-TOC is determined not to exist on this
disc and the data file playback process using the simple U-
TOC is ended (F709 - F710).

If the code data "MIEX" exists in the data read from
the position offset by a prescribed amount from the U-TOC,
the process moves on from step F708 to step F711 and a
‘simple U-TOC is read. |

If a simple U-TOC is read, it becomes possible to play

back data files controlled by the simple U-TOC. Then, in



to "10h". When the . . . category information (Category) = "10h" to "1Fh":
This sector shows that docunent data (Docunment) is recorded. In this case
‘also, it is shown that a data region of a size 128 bytes tines a nuneri cal
val ue recorded in the byte (Index) is maintained, in the same way as the
foll owi ng i'ndex information. When the . . . category information (Category)
= "20h" to "2Fh": This sector indicates that a single dot image, i.e. a
single image file, has been recorded asigyl ack and white dot data. In this
case al so, an indication izﬁgiven that a dat-a region of size 128 bytes

times a nRFRAAES Ve (RAGIeCRF deze | vRrheupyorerahtens for rinlaymgdoackn the
sarrg way zﬁaef (zi.rattahe‘fifl%I Iio'vg"n%ni nrdees)é)oilageoq:gaupggétions designating the
data file to be played back.(F712), the position indicated

by this directory unit is accessed and this data file is

read and then taken in by the temporary buffer RAM 33
(F713). -

Next, outputting is cérried out under presgribed output
conditions in response to 6perations, etc. (F714). For
example, outputting is carried out to the display part 13
via the display controller 35 or to other equipment from the

_connector 15 via the communications circuit 34.

When playback operations for other data filed
controlled by the simple U-TOC are to be made, step F718
through to F712 are returned to and the process is repeated.

If a user carries out an operation to enter a data file
under the control of a data U-TOC while this data file is
being played back and outputted, and entry processing is
carried out. i.e. if an entry operation is made (F715), the
data U-TOC is re-written and a data file of the kind shown
in FIG. 35(c), FIG. 37(c) or FIG. 39(c) is taken to be a
data file controlled by the data U-TOC. Further, when the
control conditions up to this point have been as shown in'
FIG. 34 or FIG. 38, the U—TéC is updated so that control
using the kind of U-TOC shown in FIG. 35(b) and FIG. 37(b)

is carried out (F716).



Wen the . . . category information (Category) = "30h" to "3Fh". This
sector indicates the recording of a nmultiple dot inmage, i.e. a plurality of
i mage files, recorded as black and white dot data. In this case al so, an
indication is given that a data region of size 128 bytes tines a nuneri cal
65 val ue reecorded in the byte "index" is maintained, in the sane way as for
the followi ng index information. [11. Data file playback process The

pl ayi ng back of data files using the rgmording/playback device of FIG 2
froma disc of the above structure will be described using FIG 2, 4 and
21. FIG 21 sh@he thieuptects§FOoCoripl &fieny dhek dmwritesn, i.e. an

erasure inhibited flag (fiag) is made to be "0lh" at ‘the
directory unit corresponding to this data file (F717).

As above, in the case of playing back data files
corresponding to a simple U-~TOC, by obtaining an address for
where a simple U-TOC is determined to be recorded by adding
a prescribed offset value to a U-TOC start address USTA
displayed at the P-TOC, a simple U-TOC may be read from this
position. The plavback operation may then be carried out in
accordance with the directory unit in the simple P-TOC.

When recording/playback is carried out using the
aforementioned simple U-TOC, as in the case described above
in type A, it is not necessary to read or edit the data U-
TOC. A large memory capacity is therefore not necessary at

| the time of record;ng/playing back and editing of the data
files and the power coﬁsumption can also be made small. This
recording/playback method is therefore extremely well suited
to use in compact equipment or the like.

Further, a data file controlled by a simple U-TOC may
be entered under the control of a data'U—TOC. It therefore
becomes possible to play back data files corresponding to
simple U-TOC's by playing back usual data files. employing
data U-TOC's. Playback can therefore also be performed by
devices which do not posees a playback function employing

- simple U-TOC's.



at the systemcontroller 21. In order to play back a data file, with
respect to the disc 1, the systemcontroller 21 first accesses the read-in
area with the optical head 23 and reads in the P-TOC. If a P-TOC is not
read-in, it is determned that the disc is not an appropriate disc or that
a disc¢ has not been installed during the playback operation. The process
then noves fromstep F102 to F103 and it is taken that a disc error has
occurred. If a P-TOC is read-in, an acaess is carried out based on'the
U-TOC starter address in the P-TOC and_the U-TOC in the recordi ng/ pl ayback
control area i319%8RVeF10RY. eterinorcinta ﬁétlelseéiﬂr#e.@omfh’agu%m@i s not

recorded, it is determned that this disc is a yirgin disc 105 - F106).
1f a U TOS{®P e TRheUBYSE e i€ FOPGHO Qﬁ.%o%?Fg “TREp R

absence foia.l.ed%[aan tkge%co%nea%:hae' torbajcekct]c 0c>rf high-speed editing. operations

occurring at the data U-TOC and can be utilized effectively
by each type.
For example, photographs may be taken- by a portable
still camera having a recording function using a simple U-
TOC and may be .recorded on a disc as a data file. These may
then be played back and viewed using full specification
" recording/playback equipment énd the necessary data files
may be selected and put under the COnﬁrol of the daﬁa U-TOC

so that high speed editing for each type may be carried out.

v-4 Copy protected data recording emploving a
simple U-TOC.

With this type B also, the simple U-TOC is_controlled
by a U-TOC and/or a data U-TOC. This is then used to provide
a hidden protection region for preventing illegal copying
and copy protection is carried out.

In this embodiment, a simple U-TOC has been utilized.
However, instead of a simple U-TOC, a recording/playback
cont;oi area ﬁay be provided as a dedicated copy protection
area and this may be recorded with a keyword;

In this case, a keyword for copy protection is first
recorded within the simple U-TOC..

This recording process is shown in FIG. 42.



“controlling this U-TOC. i.e. the existence or absence of 66-parts'can be
confirnmed by the presence of bit d4 = "1" as the parts table track node
i nformation (F107). If absent, i.e. if this disc is not recorded with a
data file, the data file playback process is ended (F107 - No). In the case
of playing back an audio -track, at this point-in tinme, the optical head 23
accesses the required audio track fromthe U TOC data, ‘and reads out data.
An audio signal is then outputted fromyphe output term nal 16b via the RF
anplifier 27, decoder 28, tenporary buffer RAM 33, audi o conpression
decoder 38iﬂKFiﬁ%ﬁLakéﬂnatdgda@avsetem;ﬁ&n a recording program for
copy protection is generated by the recording device (F801).
Then, a keyword is recorded using a single directory
unit of the simple U-TOC shown in FIG. 22. This is to say
that a keyword is recorded using the 8 data file name bytes
of the directory unit (Name0 to Name7) and the 3 suffix
bytes (Suffix to Suffix2) in the same way as for the case
described in type A.
Then, the presence of a directory corresponding to the
data file of directory unit length "0" i.e. the presence of
a directory unit recorded with a keyword, is indicated using
category information (Category) and volume information
(Volumel-0, Volumel-1).
If this kind of directory unit data is created (F802),
a prescribed offset wvalue is added to the U-TOC start
address USTA and the cluster address of the simple U-TOC to
be recorded within the recording/playback control area is
obtained. This cluster address is then written as a simple
U-TOC (F893).
Copy protection can therefore be carried out by
preparedly recording a keyword within the simple U-TOC, with

the playback device then carrying out processing in response

to this keyword.



‘When-a data track exists, step F108 is gone onto, and first the part

I ncluding the snall est address is searched and accessed fromthe U TOC from
anongst the parts conprising the data track i.e. the potion being the
furthest towards the inner periphery within the data track is accessed by

t he opticalr head 23. As nentioned above, the data U- TOC for controlling the
data track is positioned at an area within the data track being the
furthest towards the inner periphery. Mis portion is then accessed and the
data U-TOC is read £F109); i .e. the managenent bl ock using the vol ume
management ar edUseativng ¥n orﬁftelweca'gieurmfgdésl@ﬁfllmgnrbﬁ§k vsgﬁléﬂ teomy st em | D

Is made to be "MDOQ" +is read. | 67, ) ) _
' certain disc and copying it to another disc, the simple U-

TOC is ignored at the disc on the playback side.

Further, it is possible to playback and copy a data
file corresponding to a simple UfTOC by playing back using
the aforementioned kind of simple U-TOC but -copying cannot
be achieved because the simple U-TOC does not itself provide

'a playback output. |

It thérefore follows that a keyword has not been

recorded with the data éopiéd to the disc.

V-5 Copy—grotection compatible plavback
processing '

Here, a playback process is described for carr&ing out
copy protection .in the case where a keyword is recorded
within a simple U-TOC on a regular disc.

FIG. 43 shows the procéss carried out during playback.
The process éfter the disc has been installed and the P-TOC
and U-TOC have been read out is shown.

If there is a playback operation or the like regarding
the installed disc 1, the controller 21 accesses an address -
position which is the U-TOC starter address UST recorded in
the P-TOC with a prescribed offset added (F902), determines
whéﬁher the;e is data at this position, énd then determines
whether or not.a simple U-TOC is present in this data (F903,

F904).



The data file can then be played back by reading the data U-TOC. A position
i ndicated by the directory record to the extent record is then accessed in
accordance with each of the various operations for playing back the data
file i.e. the operations for designating the file to be played back (F110).
This datafile is read, and then taken in be the tenporary buffer RAM 33
(F111). CQutputting i's then carried out under output conditions in
accordance with the operations etc. (FI2). For exanple, outputting is
carried out to the display part 13 via the display controller 35 or from
the connector Thenp BMABK"egodensiatayiis thead oandnacstimpde d+TCt184. In
the case where there are playback operations for other data files, steps
F113 to Fesd afB905t uiheletegmangd: ke pro8Ess is repeated. As descri bed

above, in the case of playing back a data file, the UTOC.is searched from
the P-TOC and Yheadgimphe U-TOC is read, a directory unit _recorded

with a keyword is searched for from within this simple U-TOC
and the existence or absence of a keyword is confirmed
(F906). i.e. a directory unit recorded with a keyword is
confirmed from the categofy information (Categofy) and the
volume information (VblumelQO, Volumel-1l) and this keyword .
derived from the bytes of the data file (Name0 to Name7) and
the suffix (Sﬁffixo to Suffix 2) is confirmed.

If the correct keyword is present, the disé is
determined to be regular (¥907) and a program is executed in
response to'playback oberations etc. (F908).

On the other hand, if a simple U-TOC does not exist, a
'simple U-TOC exists but is not written with a keyword or the
keyword is not correct, this disc is determined to be an
illegal copy (F903 - F909), (F904 - F909), (F906 - F909).

When an illegally copied disc has been determined, the
system controller 21 completely ignores playback opérations
etc. will not be operable (F910). In this way, an illegally
copied' disc is regarded as an invalid disc by the
recording/playback device with respect to récording and

playing back and reliable copy protection is achieved.



TOC is searched fromthe U TOC, with playing back then being carried out
accordance with the directory structure within the aforenenti oned data
U- TOC (vol une managenent area). |V. Recording/playback nmethods enpl oyi ng

sinple U TOC s (Type A) Control of data file recordi ng processing

enpl oying the kind of data U- TOC s descri bed above can be achi eved in

accordance with conplicated directory structures within the

af orenenti oned data U-TOC s. By using 13 s data U-TCC,. hierarchically
on nay be carrled

structured data files can_be forned

conpllcated operatl
out and hi gh p¥&for - ~

- 68

As described above, as recording/playback methods
employing simple U—TOC's, there is a method A énd-a méthod
B. In the case of method A, a simple U-TOC and a data file
corresponding to the simple U-TOC are recorded in a free
area. In the case of method B, a data file corresponding to
a simple U-TOC is recbrded in a free area. The simple U-TOC
is then recorded continuously in the data U-TOC.

In either case, the data file (in the case of type A,
the data file and the simple U-TOC) may be recorded at an&
position within the fr?e area. However, in this embodiment,
recording of these data files takes pléce_at a position
which is as far as possible towards the outer side periphery
of the disc.

.In the following, an explanation is given with regards
to this recording position. This description is given taking
type B as the example, with the recording position of the
data file corresponding to the simple U-TOC being described,
but this is equally applicable to type A. This is the same
for the recording position of the simple U-TOC in tYpe A.

FIG. 44(a) shows a case where a data £file XKFL1
corresponding to a simple U-TOC is recorded towards the
inner periphery of the free area in relation to other items.

At’ this time, the data track is positioned further

towards the outer periphery than the data file KFL1l i.e. the

in



equi pnent. However, recording/playback devices with a | arge anmount of
menory are required for data U-TOC editing such as, for. exanple, altering
the structure of file links and file sorts, and the electrical power
consunption i.s large. Therefore, when it is wished for the
recordi ngkpl ayback device to be portable and conpact, it is a disadvantage
to use the data U-TOC as is. So, in this enbodinent, in addition to the
met hod for recording and playi ng back 1figl es using the data U-TOC, there is
al so a recordi ng/ pl ayback nmethod suitable for conpact equipnment, enploying
a si npl e ddtBOU-FEpahas eahir addicke sdathd dit BEC, 1dber cahapi thadutofsitipt e dat a
file control. This recording/playback nethod nay be applied to the
recor di ngasbafbdekkBeLi.ce in FIG 2 and can al so be adopted for conpact,
portabl e recording/pl ayback devices simlar in structure. Wth conpact, .
portabl e rec&ediehg apidgsrribekahete, t R APABAF1SRD IFo A Bt i on can
be reduced by ) ) \
to enter a data file KFL1l corresponding to the simple U-TOC
under the control of the data U-TOC.
In this case, as the entry operation, the data U-TOC
may be updated in such a ménner that the area recorded with
the data file KFL1 may be controlled as a new data file FL3
at the data U-TOC. Also, the area of the data file KFL1 is
taken out of the defective aréa on the U-TOC and
incorporated with the data track parts.
This new data file FL3 1is positioned further towards
the inner periphery than the data U-TOC up until this point.
It is normal for the data U-TOC to be recorded at the
leading position of the part at the innermost periphery of
the parts making up the data track. Therefore, if the data
file KFL1l is included with the parts making up the data
" .track as the data file FL3, the data U-TOC has to be
recorded directly before the part becoming this data file
FL3. |
Because of this, the updating for entry by the data U-
TOC is not the- only process cérried out at the time of
entry. This updated data U-TOC is recorded directly before a
part which becomes the kind of data file FL3 shown in FIG.

44 (b) . A process for entering the data U-TOC area shown in



using the sinple -U-TOC to carry out recording and playing back, only.
For exanple, this would be suitable for portable still caneras where
phot ographed still inmage data is stored on a disc . There are two met hods
whi ch may be considered as recordi ng/ pl ayback nethods enploying a sinple
U-TOC- and ¢ hese shall be described as type A and type-B. Type Ais a type
where a sinple UTOC is recorded in a recordable user area and type Bis a

69

type where a S|nple U-TCC is recorded jq3 @ recordi ng/ pl ayback control area.
First, tyge A Wi be described. V-1 Sinple U TOC sector (third contro
. 44(c) which has existed up until now into a free area

is then required.

Namely, a nﬁltiplicity of procesées consi§ting-bf
updating the data U-TOC contents, recording to the updated
position of the data U-TOC and updating the data track,
defective area and free area in the U—TOCQ become necessary.

On the other hand, FIG. 45(a) shows thg case where a
data file KFL1l corresponding to the simple U;TOC is recorded
at a position towards the outer periphery disc side of the
free area. In this case, the data track is positioned
further towards the inner periphéry than the data file KFL1.
The data U-TOC therefore has an address preceding that of
the data file KFL1.

Here, an operation for entering the data file KFL1
corresponding to the simple U-TOC under the control of the
data U-TOC is carried out.

In this casé, as an entry operation, the data U-TOC may
be updated so that an area recorded with the data file KFL
is« controlled as a new data file FL at the data U-TOC.
Further, the area for the data file KFL1 is taken out from
the‘detect area on the U-TOC and incorporated with the data
track parts.

In this case it is not necessary to modify the data U-
TOC position and contents are re-written only for portions

of the data U-TOC which require updating.



information) First, the structure of a sinple U TOC sector is descri bed.
This is common for both type A and type B. This sinple U TOC has a sinple
directory for the data files. The structure of a sinple U TOC sector is
shown in FIG 22. Wth this sector, a systemID is recorded froma

prescrd bed-byte position continuing on froma header conprising of a
'synchroni zation pattern, a cluster address (cluster H, cluster L), a sector
address (sector) and a node (node). A aade known as "M EX" is recorded as
the system I D using ASCII code. This "M EX" shows that this sector is being
used as a sinplm Wsf@lso not necessary to update the free area on the

U-TOC. This means that entry can, be completed by a
comparatively simple process. ) -

As can be seen from the examples in FIG. 44 and FIG.
45, with regards to a data file corresponding to a simple U-

 TOC, entry processing to a data U-TOC can be-considered and
recording as far as possible towards the outer periphe?y of
the disc becomes possible. .

In addition to this, after entry into the data U-TOC,
‘it is preferable to have the position of the entered.déta
files and the position of the déta U-TOC physically close.
This makes the access speed at the time of playback fast. In
particular, in the case of the CLV method, the number of
rotations of the spindle motor changes depending on the
position on the disc and in the case of accesses over long
distances, time is necessary to control the number of
rotations of thé spindle motor. From this point 6f view
also, it is preferable to have the data file position and
the data U-TOC position close together.

Therefore, in this embodiment, the recording poéition
of a data file ¢orresponding to a simple U-TOC is set up
under the following conditions 1, 2 and 3.

1 When no data track (data U-TOC) exists.

The necessary area length is searched for at the region

nearest to the outermost periphery of the disc of the



70 Sixty-four directory units are recorded at a 2048 byte data area, with
one unit conpriging 32 bytes. A 32 byte directory unit is provided so as to
correspond to a certain data file. A data file nane is recorded at the '
| eadi ng ei ght bytes (Nane O to Nane 7) of the directory unit. After this,
three.bytes (Suffix O to Suffix 2) are allotted for the recordi ng of
suffixes. For exanple, the nane and suffix of this directory unit can be
used while a data file recorded at thdlfecordabl e user area under
conditions confrolled by this_sinple UUTOC.is searched. After this, one
byte is pPHYPERRAT EFCRaRERDr yIR nFlotFrefdon WheR ysidhE BHASE d& &93Fpd -

N ormatl 0p: (a0 LY EhPlayEa Iy Andd ! Gt USRS LERPOIERALAP the
position is made to be further towards the inner periphery
of the disc than the data file corresponding to the simple
ﬁ—TOC. Further, by recording at the outermost periphery, the
degree of freedom is maximized when recording data tracks
after this. |

2 When .a data track (data U-TOC) exists.

A region of the necessary length is searched for from
the existing free area at positibns which are towérds the
outer periphery from the data track and close to the data
track. In this way, data files corresponding to the simple
U-TOC are made to be further towafds the outer periphery of
the disc than the data U-TOC and if possible, recorded in a

position continuing on from the data track. This can be

utilized with regards to the access speed after entry.

3 When a free area fulfilling the above conditions
does not exist.

In this case; recording‘is carried out at a position
which is, if possible, close to the outer periphery,of the
existing free.area. In this cése, as shown in FIG. 44, the
case arises where the data file corresponding to the simple
U-TOC is further towards the inner periphery than the data

U-TOC, but this does not present a problem.



unit and is the sane category information as described previously wthin
the data sector format using FIG 20. Next, two bytes of volune information
(Vol une-0, Volume 1) show the nunber of allocation blocks (clusters) used
by the data files indicated by this directory. i.e. the nunber of
al l ocation:<blocks it is necessary to access to carry out data file playback
is shown. The following two bytes of index information (Index O and | ndex
1) are used when there is a headi ng seghgr as reference information of this
data file within the sane 71 cluster as this sinmple U-TOC cluster. The
sector nunber obuting tadiegorERIA@rof sdd e of ilbsks asmpholeindg né bmphei UA
(I'ndex 0) and the parts nunber within the sector of this heading

TOC's, by selecting the recording position in the above way,

the recording and pléying.back etc. of normél‘data files
using data U-TOC's can be achieved under the most desirable
conditions.

-An embodiment of the present invention has been
described: above, but various modifications of the present

‘invention are possible in addition to the embodiment shown.



sector is recorded as index information (1 ndex 1).'VMen there is no heading
sector, the index information (Index 0) is taken to be "00h". An erasure
preventlon flag (flag) is recorded at the next byte. Wenthe erasure———

prevention flag (flag) = "00h", the data file correspon
unit is erasable and when the erasure prevention flag ( l"ﬂ Iﬂ"lﬂ Ilrﬂlnle
data file corresponding to this directory-unit is not erasa next 5
bytes are recorded with informati on abd® the tine the data file

corresponding to the_directory unit was | ast updated. i.e. year, nonth,
day, hourW§A&—ﬁ§ﬁ9¥%—¥§Qe¥§at|on I's recorded in each byte as (Year),

(Mont h), (Day) (Hour) and_{M nut res ectlvely Next, the correspondi ng
data file addréss |2 %%E%F@%Eg Weéidﬁiqﬂﬁ% BPEEDC] ust er addr ess (Custer H)

and (Q uster L?a %:nedcoarggb gytreegsl%%[ Oéagac.igiess 558858&) r!escoréw\g with
first-type data composed of at least one program and second-
type data composed of at least one file;

a first control region for controlling the at least one
program and the second-type data recérded at the recordable
region; and

a second control region provided at the physical head
of a region recorded with the second-type data, for
controlling the at least one file.

2. A recording medium according to claim 1, wherein
the firét control region is recorded with an ideﬁtification
signal for discriminating betWeen the first-type data and
the second-type data and the head of the second control
region is controlled by the first control region.

3. A recording medium according to claim 1, wherein
the first control region fﬁ:ther controls un-recorded
regions of the recordable region.

4. A recording medium according to claim 1, wherein
code corresponding to "MINI"-indicating the presence of the
first control region is recorded at the first control region
and code corresponding to "MINX" indicating the presence of
the second coﬁtrél region is recorded at the second control

region.



A directory unit is formed using the above structure and functions as
search information for each data file. 72 V-2 Control conditions in
the case of sinple U TOC recordi ng Exanpl es of controg-mmmuﬂmnﬁnllrllllases
of the recording of a sinple U-TOC for type-A recordin

recor.dabl e user area are shown in FIG 23, 25 and 27. FI'G °23" 2% &hd *27
show the track conditions when control_of the recording of a data file is
carried out by a sinple UTCC. i.e. t-He9%ondi ti ons for recording a data
file on the disc using a recording device equipped with a data file

recordi ng fund@. onAusiergrdisignmedillkTEbmpAidesgti ption is given in the

followng with regards to this recording
a recordable region capable of being recorded with

first-type data composed of at least one program and second-
type data composed of at least one file;

a first control region for controlling the at least one
program and the second-type data recorded at-the recordable
region;

a second control region provided at the physical head
of a region recorded with the second-type data, for
controlling the at least one file; and

a third control fegion for controlling the second-type
data.

6. A recording medium according to claiﬁ 5, wherein
the third control_region controls the first control region
and/or the second control region as a defective region.

7. A recoraing medium according to claim 6, wherein
the third control region is recorded with a copy inhibit
identification code.

8. A recording medium according to claim 5, wherein
second-type data files controlled by the third control
region are controlled at the first control region as
defective regions.

9. A recor&ing medium according to claim 5, wherein

second-type data files controlled by'the third control



met hod. Now, in each of the exanples explained here, three types of control
condi ti ons capabl e of execution are shown. There are nlnm‘Lm]rﬂIHllﬂn
where it is preferable to use a certain part of the fTu ar ds
to the recording position of the sinple U-TOC and data*fiFes*KPL1 *and KFL2
controlled by the sinple U-TOC. There are al so control conditions where the
recording position of data files KFL1 and KFL2 does not influence the
specific classification of the controli2londitions.. The setting up of the
recording position for both type A and a.type B to be described later, are

descr i bedF $SHRRNH &f contaalded ast tha ﬁt?&%nﬁP@tlrr?lFl £e938n 28 npl e

U- TOC and_a_regj on reqorded wth a data file controlled by the sinple U
defective regions

10. A recording medium éccording to claim 5, wherein
the third control region and. second-type data files
controlled by the third control region are controlled at the
first'control region as second-type data files.

11. A recording medium according to claim 5, wherein
the second-type data files controlled by the third control
region are also controlled at the second control region.

12. A recording medium according to claim 11, wherein
the second-type data files controlled by both the second and
third control regions are controlled as write-protected
data. |

13. A reéording medium according to claim 5, wherein
code corresponding to "MINI" showing the presence of the
first control region is recorded at the first control
region;

code corresponding to "MINX" showing the presence of
the second control region is recorded at the secénd control
region: and

code corresponding to "MIEX" showing the presence of
the third control region is recorded at the third control
region.

14. A recording medium according to claim 5, wherein

the third recording region is recorded at a region offset by



73 TOC are controlled as a defective area by both a U-TOC and a data U TCC,
As shown in FIG 23(a), data files KFL1 and KFL2 controlled by a sinple ———

U- TOC positioned physically separate with respect to audio tracks ML

and M3, a data U-TOC present at the data track, data files ﬂl“ ﬁmﬂ“ ‘“‘
and a yyet to be recorded block EB and a sinple U-TOC are re

case, the audio tracks M, M2 and M3 are controlled at the U-'T as shomn
in FIG 23(b), and the data U-TOC, datgyjiles FL1 FL2 and FL3 and the yet.

to be recorded block EB are controlled collectively as a data track. The
regi on regsopgesaxniiied anintplferdit TOG euwr-dtaiq posesidhldfanteKEiZ dts
controlled as a defective area on the U-TOC i ndi cated by the table pointer

P- DFA. §°nFﬁ@1r§ggbﬁnwnth the sinple U-TOC and data files KF11l and KFL2

's 15. & recording medium according to clalm 4, wherein
the third control region is recorded with a copy inhibit
identification code. _ |

16. A playback method for playing back aata from a
recording medium comprising:

a recordable region-capable of being recorded with
first-type data éomposed.of at least one program and second-
typé data combosed of at least one file{

a first control region for controlling the at least one
program and the second-type data-recorded at the recordable
region; and

a second control region pfovidea at the physical head
of a  region recorded with Ithe sécond—type data, for
contrélling the at least one file, said playback method
comprising the steps of:

reading-out the first control region;

determining whether or not second-type data has been
read-out from the first control region;

acceésing the physical head of the recorded second-type
data based on the.first control information and readlng out
the second control 1nformat10n when existence of second-type

data is determined (in the preceding step); and



regarded as invalid by the recordi ng/playback operation. E%_r%ﬂg,,gm_u;l—/
of the data files FL1, FLZ and FL3 and the yet to be recor bl ock EB
carried out at the data U-TOCC, as shown in FIG 23(c). The m‘ﬂmrl H\ 5“‘\
with the sinple U-TOC and the data files KFLI and KFL2 is t
on the data U-TOC as a defective area. This is to say that thls_regl on is
not taken as a data track controlled using a data U-TOC but an 74
al l ocation bl ock including this region hi shown on the vol une space bitnmap
as a defect allocation block. The regi (} for the sinple U-TOC and data
files KFL1 andakidelscinng alfid dedatgardadedn ¢he tdet argaficouts secondl i d
region with regards to the recording/pl ayback operation.

control information.

17. A playback method for playing back data from a
recording medium comprising: '

a recordable region capable of being recorded with
first-type data composed of at least one program and second-
type data composed of .at least one file;

a first control region for controlling the at least one
program and the second-type data recorded at the recordable
region;

a second control region provided at the physical head
of a region recorded with the second-type data, for
controlling the at least one file; and

a third control region for controlling the second-type
data, said playback method comprising the steps.of:

reading out the first control region;

determining in a first determination whether or not a
defective region is being controlled within the read-out
first control region;

accessing the defective region based on defective
region control data when determined in the first
determination that a defective region is being controlled; .

determining in a second determination whether or not an

error exists in the accessed defective region;



Wth regards to this sinple U-TOC, the data files KFL1 2 are
controlled as valid data files, as shown in FIG 23(d). The data files KFL1

and KFL2 can therefore only be played back by a pl ayback”mm r'mmlm”m
function to be described |later for accessing a sinple U ta

files KFLT? and KFL2 controlled by this kind of sinple U-TOC ar & i ficl tidel
. under the control of the data U-TOC and may therefore al so be played back
by pl ayback operations enploying the dm4 U TOC. The conditions for the
i ncluding of the data file KFL2 fromthe conditions in FIG 23 under the
control of thedeeEmipiug dnreaskdird dehegmingtshon gielfher noxhpgtcase, as
~shown in FIG _2 é % he area df ,the data file KFL2 is updated,as a part,
with one BpeEdt GRRRTY ‘ée%?% eXaEkS When, 2nt erRerqdpgsunebeexist sPerm in

FI G 24(C&he%dg¥eé¥ive region accessed in the second determination;

feading out conteﬁts-of the third control region when a
third_control region is determined to exist in the third
determination; and ) -

'accessing the file data based on the read-out third
control information.

18. A playback method according to claim 17, wherein
the third determination for determining whether or not a
third control region exists detefmines whether or not a code
corresponding to "MIEX" exists.

19. A playback method for playing back data from a
recording medium comprising: |

a recordable region capable of being recorded with
first-type data composed of at least one program and second-
type data composed of at least one file;

a first control region for controlling the at least one
program and the second-type data recorded at'the-recordable
region;

a second qontrol region provided at the -physical head
of a .region recorded with the second-type data, for
controlling the atileast oné file; and

a third control région recorded at a position having an

address offset by a prescribed extent from within the first



corresponding to the data file KFL2 of a portion which up unt now had
been taken as a defective area is controlled as a new data—+i F4- 75
The ‘control conditions at the sinple U TOC basically m
those shown in FIG 24(d) but the data file KFL2 is e E H ﬂjﬂ! ﬂﬂ . €.
Wi th reespeegt to the directory unit of the structure s > the
erasure preventlon flag (flag) of the directory unit correspondlng to the
data file KFL2 is taken to be "01h". Era2%ure nay be prevented by r.ecording

or editing operations using the sinple U TOC when the data file KFL2 is
included urtirtxek redgirnl shiche ldntbadk TBthedt hempatisifig &He 4steps

of:

il
| P2
LAY

reading out the first control fégion;; -

carrying out a préscribed operation baéed on an addresé
of the recorded read—ouf first control region;

accessing the third control region based on results of
the operation; |

reading out contents of the third control region;-and

accessing file data based on the read-out third control
information.

20. A playback, device for playing back data from a
medium comprising:. | .

‘a recordable region capable of being recorded with
first-type data composed of at least one program and second-
type data composed of at least one file;

a first control region for controlling the at least one
brogram and the second-type data recorded at the recordable
region: and .

a second contrql region provided at the physical head
of a region recorded with the second-type data, for
controlling the at least one file, said playback device
comprising: |

playback means for reading out the first control

. [ ]
region;



This is to say that if the data file KFL2 is erased or overwitten by’
recording or editing enploying the sinple U- TOC, cont : H e
FL4 in the data U-TOCC, by the data U-TOC, actually cea ' _
data file KFL2 is therefore nade to be an erasure inhi amm@f]maﬂgmmans
of preventing this. Therefore, when it is wished to erase (chi g, *
erasure is carried out under the control of the data U-TOC. In the exanple
in FIG 23, aregion recorded with a di2hple U-TOC and a data file
controlled by the sinple U-TOC are control |l ed as defective areas by both a
U- TOC and a datemrs T deveveiningnwhekhery cal swthessamd-dymaitdatah | ust

the U-TOC bei ng taken as a defective area with the data U- TOC bei ng
out si de titse keinrgtpdekedndasdh ki the cohaybatkdmeans from the first

control region; -

means for accessing, When the determining means
determines the existence of the second type of data, the
physical head of a position recorded with the second-type
data based on thé first control information and reading out
the secohd control region; and

means for accessing file data baséd on the read-out
second control information.

21. A playbaék device according to claim 20, further
equipped with control means for acéessing a defective area
based on control information of the first control region
and/or contfol information of the second control region and
means for playing back thé accessed‘defective region and
determining whether or not a copy inhibit identification
code is recorded.

22. A playback device for playing back data from a
recording medium comprising:

a recordable region capable of being recorded with
first-type data composed of at least one program and second-
type data composed of at least one file; |

a first contfol region for controlling the at least one
program and the second-type data recorded at the recordable

region;



76 Next, in the exanple in FIG 25(a) through 25(d), a

a S|nple U- TOC and a data file controlled by a sinple U-T Ied
as a defective area by a data U- TOCC and controlled as a lﬁ@ﬂ
TOC. As shown in FIG 25(a), a sinple U TOC-and data flles

Tegron—+ecorded with

controlled by the sinple U-TOC are positioned so as to continue on fron1a

data track, i.e. a data U TOC, data files FL1, FL2 and FL3 and a yet to be
recorded block EB. In this exanple, the7sinple U TOC and data files KFL1
and KFL2 shown in FIG 25(b) are controlled by being considered to be a
part of the dat &SFPACK CARUIR FeIOD TRHECY S naFeEgPd@HMﬁMFﬁlt@?%ﬁrmne

U- TOC and _.data files KFL1 a own in FIG 23.is efore not
control | e b9 H?e?‘-ﬁboflak%ﬁc8§g$§ge'ﬂ’é i vEDSr e%econ% type e ata,

controlling the at least one file; and )
a third cqntrol region for controlling the second-type data,
said playback device comprising:
playback means playing back recorded information;
first determining means for determining whether or not
a defective region is controlled within first control
informatioq played back by the playback means;
first control means for, when determined by the first
determination means that a defective region is being
controlled, accessing the defective region based on
defective region control data;
second determining means for detérmining whether or not
there is an error at the accessed defective region;
third determining means for determining whether or not
there is a third control region when there is no error
present at the defective region accessed by the second
determining means; and
second control means for, when the third determining
means determines the existence of a third control region,.
. reading out contents of the third control region and
accessing ' file data based on read-out third control

information.



On the ot he.r hand, the data files FL1, FL2 and FL3 and the yet to be

region recorded with the sinple U-TOC and data files K
controlled as a defective area within the data track. mlmtw [m m)
bl ock:including this region is designated as a defect ald4ocatwronmsb ock*
the volune space bitmap. The region for the sinple U-TOC and data files
KFL1 and KFL2 is therefore considered to be an invalid region with regards
to the 77 recording/ pl ayback operatli28n within the data track, on the
data U TOC. Wi regargitayiadilicieid®| £d446rk3ag thhe ¢fiatian 24 eSfLﬁFtLI‘leﬁnd KFL2
are controlled as valid data files, as shown in

equipped with means for determining whether or not a copy

inhibit identification code is recorded at the third control
‘region.

24. A playback device according to claim 22, wherein
the third determining means determines whether or not a
third controi region exists by determining whether or not
code corresponding to "MIEX" is recorded.
| 25. A playback device for playing back data from a
recording medium comprising:

a recordable regipn capable of being rec&rded with
first-type data composed of at least one program and second—-
type data composed of at least one file;

a first control region‘for controlling the at least one
program and the second-type data recorded at the recordable
region; |

a second control region provided at the physical head

- of a region recorded with the second-type data, for
controlling the at least one file; and

a third control region recorded at a position having an
address offset by a preScribgd extent from within the first
control region, said playback device comprising:

playback means for playing back recorded information;



FIG 25(d). The data files KFL1 and KFL2 can therefore, in this case also,
only be played back by a playback device having a function to

| ater for accessing a sinple U TOC. Moreover, data flleﬂMﬁ
controlled by this kind of sinple U-TOCC are incI uded un m Jm)
the data U-TOC and may therefore also be played back by playbatk epes

enpl oying the data U-TOC. The conditions for the including of the data flle

KFL2 fromthe conditions in FIG 25 under the control of_the data U-TCC as
data files are shown in FIG 26. In thygsgcase, as shown in FIG 26(b) t he

control conditi S’Rﬂegi% U—m'légg do fno]:t chan eJ.O %2:‘9853; ;ngg%}g%? J&C

shown in FIG region correspon

regi on whichleo 164 | balel N Qﬁe%dtd%%% Bt 220411561 VELALEB1 Srecgoi‘éﬂo' | ed

as a new data file FL4.
read out by the playback means; and

control means for accessing the first control region
read-out by the playback means based on results .of the
calculation carried out by the arithmetic means and
accessing file data based on third control information read-
out by the playback means. |

26. A playback device accofding to claim 25, further
equipped with means for determining whether or not a copy
inhibit identification code exists at the third contrdl
region.

27. A playback dévice according to claims 21, 23 and
26, further éomprising control means for inhibiting playback

" when a.copy inhibit identification code is recorded at the
control regionf |

Recording device.

28. A recording device for recording and/or updating
first-type data and/or second-type data from a recording
medium comprising:

a recordable region capable of being recorded with
first-type data composed Qf at least one program and second-

type data composed of at least one file;



The control conditions at the sinple U TOC basical |y do—not change from
t hose shown in FIG 26 (d) but the data file KFL2 is ta erasure
inhibit region in the sane way as the case in FIG 24.. E i ' |1
exanple in FIG .27, a region recorded with a sinple UT |
controlked by the sinple U- TOCis controlled by a U- TOC and a defectlve
area. In the case in FIG 27 (a) where a data track is not recorded, the
case is shown where a sinple U-TOC and dgjya files KFL1 and KFL2 are
recorded at a U-TOC-controlled free area. In this case, the region recor ded
wi th the sinple d)Jfis @reritdreldategyifon orKiebhtawd IKBL2 the etnieaktednéy t he
U TCC _

program and the second-type data recorded at the recordable

region; and o -

a second control region provided at the physiéal head
of a region recorded with the second-type data, for
controlling the at least one file, said recording device
comprising:

recording means for recording first-type data and/or
second-type ‘data at the recordable region; and

updating means for updating first control information
in such a manner that, while second-type data is being
recorded at the recordable region, the region being recorded
with the second-type data is also controlled at the first
control region, and also for updating control information in
the second control region.

29, A recording device according to claim 28, wherein
the region recorded with the second type of data is
controlled as a defective area at the first control region.

30. A recording device for recording and/or updating
first-type data and/or second-type data from a recording
medium comprising:

a recordable region capable of being recorded with

first-type data composed of at least one program and second-

type data composed of at least one file;



as a.defective area, as shown in FIG 27(b). As shown rmF-G—2#e)—there
I's obviously no data U- TOC because there is no data tr

therefore no control carried out by the data U- TOC. The @!ﬁ ’!JQH& and
KFL2 are controlled as valid data files at the sinple U—

FIG 27 (d). Therefore, in this case also, the data files KFL1 and KFL2 can
only be played back by a playback device having a function enabling it to
access the sinple U-TOC in a way to bei3jescribed later. Playback is also
possi ble via a playback operation enploying a data U-TOC by al so incl uding
the data fil e KHnstambrEcd cweiosl Ifed bpntireldingl she iﬁ@Claﬁéérotlﬁe

control of the data U TOC.
program and the second-type data recorded at the recordable

region; -

a second control region provided at the physical head
of a region recorded with the second-type data, for
controlling the at least one file; and -

a third control region for controlling the second-type
data, said recording device comprising: .

recording means for recording first-type data and/or
second-type data at the recordable region; and

updating means for updating, while'éhe second-type data
is being recorded at the recordable region, first control
information and/or second control information in such a
manner as to control a region recorded with the second-type
déta and the third control region as a defect region at the
first control region and/or second control region and also
for updating control information in the third control

-region.

31. A recording device for fécording and/or updating
first-type data and/or second-type data from a recording
medium comprising:

a recordable region capable of being recorded with
first-type data composed of at leést one program and second-

type data composed of at least one file;



79 The conditions for including the data file KFL2 from FIG 27 under_the
contraol of the data U-TOC as a data file are shown in FIG 28. In this : _
case, a data track is first created because no data tr ﬂ “mlmﬂlumlm“‘g
data U-TOC is recorded at the | eading position of the‘i I“ at a
file KFL1, sas shown in FIG -28(c), and controlled on the U‘TOE a% & data
track, as shown in FIG 28(b). Further, the data file KFL2 is controlled at
the newl y- recorded data U- TOC as a ne ata file FL1, while on the other
hand, the region of the sinple U TOC aﬁé data file KFL1 is taken as a

def ective areaa ifigstt kentidodcabygaonbfoskconctrolling tthe atgleast ne
controlled as a volune space defect allocation block on the bitmap (refer
to FI G 13parogmunfladd theé)seddmd-Hops Meta B ded athdbre iTeqamElalyig d) ,

t he data

region; . _ -

a second control region provided at the physical head
of a region recorded with the second-type data, for
controlling the ét least one file; and -

a third control region.recbrded at. a position having an '
address offset by a prescribed extent from within the first
control region, said recording device comprising:

recording means for recording first-type data and/or

- second-type data at the recordable region; énd
updating means for updating, while second-type data is
'beiné recorded at the recordable region, first control
"information and/or second control information in such a
manner that a fegion recorded with the second-type data is
controlled ‘as a defect region at the first control region
and/or the second control region and also for updating
control information at the third control region._

32. A recording device according to claim 30 and 31,
wherein, when second-type data files controlled by the third
control region are recorded anew at a region physically
preceding the second type data files controlled by the
second control region, thé -second control region is
transferred to a position physically preceding the second-

type data file region controlled by the new third control



file KFL2 is taken as being erasure inhibited on the directory unit. In
this way, only the data file KFL2 is controlled as a dat n the
data U-TOC. In this case, it is preferable to take only th n of the
data track KFL2 and the newy recorded data U- TOC as a .dat M IMTH"
U- TCOC,» and*the region of the sinple U- TOC and the data filse I
defective area on the U TCC 80 Variations may be consi dered for the *
control conditions regarding the regloh33ecorded with the sinple U TOC and’
the data files controlled by the sinple U-TOC. |V-3 Data file recording
process emATiom@EnrdnppatyoTodnformation of the first control region

- and the second control region is updated.



Next, a data file recordi ng process errpl oying a sinple U—Tﬁ@@hée‘BHﬁis%&{R
for the.kind of recording/playback device shown in FIG 2

devi ce equi pped with a recording neans of a similar bl ock g"
recording process is equi pped with approxi mately the sanme r

structure as for FIG 2 but may al so easily be used in, for exanple,
portabl e, conpact devices where each ofi3ghe vari ous specifications such as

menory capacity a & E%F'ﬁh&) SarRs
.recording/ pl aylpc DAl fost em
control |l er pregRsnG ﬂl«i@‘iﬁé RD! euﬂfﬁﬂa|Al\ﬁ)e mmmﬁFZOl -

F202 - F203) starts Immn@amm bﬁmrpﬂﬁ OseconblitpEt Braand a recording
operation is made. The data i npntTHRREtGHOING IMEDEUY| @ the connector 15 and

ABSTRACT OF THE DISCLOSURE

The present invention relates to a recording medium
recorded with audio data and generai data (including image
data for computers and character data) mixed together,
provided with data for each control region, where by
providing a speciai simple control regioﬁ, editing of
complicated control regions does not have to be carried out
and a memory region is not necessary as a working region for
editing.

The present invéntion also provides a playback device
where playback can be achieved without mixing the simple
control region with the control region for the audio and
general data and, by also recording copy-protection
information at the simple control region, a playback
operation from a recording medium which has been copied
illegally will not be possible.

The present invention further relates to a recording
device a recording device for updating each control region
while data updating is being carried out at the reéording

medium.



: ______________*__~___
t he communi cations circuit 24 of the block diagramin FIG or by using

the i mage scanner 14. Further, data nay be inputted from%
nmeans in the case of, for exarrpl e, a portable still canera
data i nput 81 via the key operations of equi pnent such

Wil

note beook. ‘First, a free area where this input data can be recorded 'S

sear ched fromthe U- TOC (F203) and the input data is recorded in t

his free

area (F204). Data is then generated because a directory unit corresponding
to this recorded data file has to be recorded as a sinple U TOC (F205).
Also, if a sinple U TCC al ready eX|st51%15a recorded disc, this is read out

and a directory

14 image scanner

J\- 16 input terminal

13 display part

17

15 input/output connector 12 key input portion

12 key input portion

/ S -

1 disc

FIG.1

10 recording/playback device



i T
file corresponding to the data file to be recorded on thi %‘S taHgs Been Réplaced
created. Further, if a sinple U TOC does not exist, sinpl I

recorded with a directory unit corresponding to the data f ﬁtjﬂ ‘)n
this occasion is created. A detailed description of the determ nati

the presence or absence on the disc of a sinple U-TOC or the readi ng out
process if present will not be given Bé#%® because this is the sane as a
readi ng process occurring at the time of playback t& be d%cri_bed |ater. |If
sinple U-TOC data corresponding to the data file refording is edited or

pl ayed back, this sinple U-TOC data is recorded {F’?f r?ga-rea (F206). The
U TOC/data U-TOC is then re-witten (F207) so thal _the tegion recorded with

the sinple U-TOC and_datajfils is tdred intd hes dinecgcrr)g;area of one of
or both of the U TOC anfl HaEa|USr( gF3207). Na S s
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82 i.e. one or both of the U-TOC and the data U TOC ar a*hrssheevmastsb leceas
to achieve the control conditions in one of FIG 23, !25

the recording operation for data files corresponding '_to OC |s
conplete. V-4 Data file playback processing enpl oy'i:ng and
entry.processing going to a data U-TOC Next, the playback process for data
files recorded under the control of a; rrple U-TOC, as shown, for exanple,
in FIG 23, 25, and 27, and the process of i ncluding data fi | es only under
the control of a sinple U TQC under the control of a data U TOC shown in
FIG 24, 26 and 28 are descr§ bed. ~
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FIG 30 shows the process carried out by the systemcaontroller 21 with
regards to data pl ayback/entry corresponding to the si n ced
only the playback process can easily be applied to-port -H

equi pnment where each of the various specifications are cal e.
A sinple ULTOC has to be read in order to have sinple U-TOC conpati bl e data
file playback. First, the systemcontroller 21 nakes the optical head 23

access the read-in area of the disc 1 and the P-TOC is read (F301). Here,
if a P-TOC is not read, the process gd¢#d45from step F302 to F303 and a step.

error is assuned. 83 Wen a P-TOC is read, accessing is performed based
on .
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thé following U-TOC starter address (USTA) in the P-TOC aridisg Y aced
the recording/playback processing area is read (F304). V\hen
read, it is determned that ‘this disc is a virgin disc (F30

U TOC is read, the systemcontroller 21 determ nes the exi stence of a
defecti-ve area under the control of this U TOC (F307). \Wen a region
recorded with a sinple U-TOC and a data file controlled by this sinple
U-TOC is control | ed under the conditioglrf&.’of FIG 23 or FIR 27, this region
is taken as a defective area on the U ' a defective area exists
under the control of the U-TOC. The parts indicated by the parts table

arrived at fromthe table pointer ! Alnthe U TCOC areerbhen accessed in
sequence (F308). First, L eea—inf of wa er—-s—kdad
fromthis part and the dccurrence or absence of disc erro
MSB LSB TMSB LSB|MSB LS8 MS_B LSB
00000000 11111111 11111111 11111111 0
header 11111111 11111111 11111111 11111111 1
11111711 11111111 11111111 00000000 2
clusierH clusteri. 00000000 00000000 3
00000000 00000000 00000000 00000000 4
00000000 00000000 00000000 00000000 5
" L] N (1] [ n o, (1] L] [ ] L] 6
disktype .| rec power first INO last TNO 7
read out start address(LOA) used seclors 8
power calibration area. slan address{PCA) rec powerPW2 | 9
U-TOC start address(USTA) 00000000 10
recordable user area start address(RSTA) 00000000 11
00000000 P-TNO1 P-TNO2 P-TNO3 12
P-TNOA4 P-TNO5 P-TNO6 P-TNQ7 13
compatibie table . i . —
indication data [ )
P-TNG?248 P-TNQ249 P-TNO250 P-TNOQ?251 74
P-TNQ252 P-TNQ?253 P-TNQ254 P-TNQ255 75
00000000 00000000 00000000 - 00000000 76
, 00000000 00000000 00000000 00000000 77
- {01) r_start address (lrack #1) ) track mode 78
- end address 00000000 79
(02) ,  start address (track #1) frack mode 80
' - end address 00000000 81
(03)[_-  start address (track #1) track mode 82
L end address 00000000 83
control — S —
table — —
(255 o - :
part table)] (FC}) r_start address track mode 580
L end address _ 00000000 | 581
(FD - starl address__- rack mode 582
L end address 00000000 583
- (FE) r start address ' track mode 584
-~ end address 00000000 585
(FF) r~_stard address (track £255) . track mode 586
L ~ end address 00000000 6587

P-TOC sector-0

FIG.5



Is determned (F309). If these parts are actually defective parts, then a
disc error is to be generated. If a disc error is generdiRyes ' ced
tabl e shown by the parts table linked fromthe parts tabl Ht ﬂ } S
accessed (F309 - F312 - F308). Further, if a part taken al area
I s accessed and played back and a disc error i.s not generated, 84 the
presence of absence of a sinple UTOC in this place is determ ned (F310).
i.e. it is determ ned whether or not "M EX" code data present in the system
| D showi ng the presence of a sinple h? §I: read. If it is determned in
t

S
step F310 that "M EX" is not read, part is not a defective part,
nor-is it recorded '

16bit 16bit

MSB LSB| MSB LSBIMSB LSBIMSB - Lse
00000000 11111111 11111111 J1111111 4]
11111111 11111111 11111111 11111111 1
header 11111111 (REREREE 11111111 00000000 2
clusterd clusterl 00000000 00000010 3
00000000 00000000 00000000 00000000 4
00000000 00000000 00000000 00000000 5
00000000 00000000 __ 00000000 00000000 6
maker code model code first TNO - last TNO _ 7
00000000 00000000 00000000 used sectors 8
00000000 00000000 00000000 00000000 °]
00000000 00000000 00000000 disk serial No 10
4 disk D P-DFA - P-EMPTY 11
P-FRA P-TNO1 P-TNO2 P-TNO3 12
- P-TNO4 P-TNO5 . P-TNOS P-TNO7 13
compatible table 4 ' —
indication data [ , )
P-TNQO248 P-TNO249 P-TNO250 P-TNO251 74
. P-TNO252 P-TNO253 P-TNO?254 P-TNO255 75
00000000 00000000 00000000 00000000 76
00000000 00000000 00000000 00000000 77
([ (01) start address track mode 78
end address link information | 79
(02) start address track mode 80
. end address link information | 81
(03) start address track mode 82
end address link information { 83
control . . y - e —1
table < — e Ra—
(255 : :
part table)] (FC) start address track mode 580
end address link information | 581
(FD) L start address tfrack mode 582
end address - link information | 583
(FE) start address track mode 584
end address link information | 585
(FF) start address ' -~ track mode 586
\ : end address link Information } 587
' U-TOC sector-0

FIG.6



with a sinple UUTOC. This nmay be considered as, for exanpl eThanipet
data file i's recorded under the control of a sinple U TCC or H
part for which a disc error was not generated for whatever

case, next, a part indicated by a parts table |inked froma parts tabl e
show ng-this part is accessed (F310 - F312 - F308). Wen this kind of
defective part is reached, at a certain point intinme, a part for whicha
"M EX" data code showi ng the presence of a sinple UUTOC is read is found.
For exanple, control is-adopted for theygdgfective part on the U TOC as
shown in FIG 31. i.e. the first two parts indicated in the parts table
reached at fromthe table pointed P-DFA which are defective parts, the next
part having a sinple U- TOC, and a part having a data file KFL1 controlled
using a sinple U-TOC are controllably linked. A sinple UUTOC is therefore
di scovered when the third part is accessed. -

P-FAR= 03h

start address end address  link information
(03h) S o3 E os 18h
—
'ﬁ.
{18h) S 18 E 18 1Fh
_J
F
(1Fh) S 1F E 1F 2Bh
_/
r
(2Bh) S 28 E 28 E3h
(E3h) S E3 - E Es ~ 00h

FIG.7



Has gl Land
the di scovered sinple U-TOC is read. 85 If asinple UT ' laced
found after parts taken to be defective areas are accessed,: wjf '/
and the reading out of the last part is conpleted, it is determ b | ]
there s no'sinple U-TOC on this disc and naturally, a playback operation
for data files under the control of the sinple UTOCC is not carried out

(F312 - F317). For exanple, with a-di $4%nder the kind of conditions shown
in FIG 4, a defective area caused by def eqt

In this kind of case, the process goes on fromstep F310 t@h‘WW.

cﬁ_'f%i sts on the disc. Further,
if a defective area does not exist_on the C in step F307, the
exi stence or absence of a data tir adigstamala ta’tra K/gowtfol | ed by & he
U TOC is confirned. i.e. Vo=t 1 |
| ' g E vsB | &
i ?D 2 Q .
!
, 3 MT | |
! 2 3 -
' 3 MT
- ! ® .
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t he exi stence or absence of a part having bit d4 = "1" as’ tabl e trac
node information is. confirmed (F313). For exanple, in the c nRe laced
control conditions shown in.FIG 25, a regi on recorded W|th

and a data'file controlled by this sinple U-TCC is not take

area om thee U-TOC but is taken as a defective area on the data U—TOC

Is determned in step F313 that a data track does not exist, then a data

U TOC is al'so not recorded and a sinple U-TOC and data files controlled by

this sinple U-TOC taken as a defective area on the data U-TOC will al so not
exi st. The playback process for data f3/%8s which use the sinple U-TCC is

then conpleted with no si rﬂ%@aréééﬁ%rsﬁrﬁé@rg’m F317).

16bit 16bit . -

MmsB LSB|MSB LSB|MSB tsBjmMsB . 'LSB| _
0 sync Sync —sync sync T
1 sync sync sync sync -
2 Sync Sync Sync SYNc header
3 clustarH clustarl seclor mode 1
4 00000000 000000600 00000000 00000000 -
5 00000000 00000000 00000000 00000000 A
6 block 0-0 block 0-1 block 0-2 block 0-3 )
7 block 0-4 block 0-5 block 0-6 block 0-7
8 block 0-8 block 0-9 block0-10 |  block 0-11 | blocks
T - — (512 bytes)
133 block 0-508 block 0-509 block 0-510 block 0-511
134 block 1-0 block 1-1 block 1-2 - block 1-3
135 lock 1-4 block 1-5 block 1-6 *__block 1-7 dataarea
—" —  |(2048 bytes)
516 biock 3-504 block 3-505 block 3-506 block 3-507 EDC area
517 | __block 3-508 block 3-509 | ., block 3-510 - 1 /(4 bytes
518 EDCO EDC1 EDCZ | EDC3 & bytes)
519 -parity0 -parityl | P-parity? P-parity3 ] )
520 P-parityd P-parity5 P-parity6 P-parity7
521 P-parity8 P-parity9 P-parity10 P-parity11 p-parity
s - — {172 bytes)
B - ECC area
563 P-parity168 P-parity169 P-parity170 P-parity171 1 5 (276 bytes)
564 Q-parity0 Q-parity1 Q-parity2 Q-parity3 !
- 565 | Q-parity4 —__Q-parity5 Q-parity6 Q-parity7 ,
[ — . —— Q-parity
(104 bytes)
587 Q-parity100 Q-parity101 Q-parity102 Q-parity103 X J

FIG.9



86 When a data track exists the process goes on to step F314
the part including the smallest address of the parts corrprir 1 :
ace,

track is searched fromthe U TOC and accessed. i.e. the opt
accesses the portion within the data track ‘which is furthes I
i nner nost periphery of the disc and reads the data U-TOC (F31 to

say that the nmanagenent bl ock being used is read fromthe vol urre management
area starting fromthe vol une descriptor for which the systemID is taken
to be "MDOOL" .Lf a data U-TOC is read, the existence or absence of a
defective area on the data U-TCC i s mned. i.e. the existence or
absence of a defect all Q@@ue@geowrgajétumg)t he vol une space bitmap is

FIG.10

~confirmed. |If a defect allocation block does not exist, the data file
pI ayback process using the si rrpl e UTCC is conpleted
16bit . 16bit .- -
MSB ‘LSB|MSB LSBIMSB - LSB|MSB ‘LSB _
0 sync Sync SYNc sync [~
1 sync sync sync “sync -
2 Sync SYRC Sync Sync header
3 clustarH clustarl sector mode 1
4 00000000 00000000 - 00000000 00000000
5 00000000 00000000 00000000 0000000 _
6 block 0-0 block 0-1 block 0-2 block 0-3 -
7 lock 0-4 block 0-5 block 0-6 block 0-7
8 |._block0-8 | block0-9 . block 0-10 _block 0-11 blocks
— ' — (1024 bytes)
260 block 0-1016 |  block 0-1017 block 0-1018 hlock 0-1019
261 block 0-1020 ]  block 0-1021 block 0-1022 block 0-1023
262 block 1-0 block 1-1 block 1-2 block 1-3 data area
263 block 1-4 “block 1-5 block 1-6 block 1-‘( (2048 bytes)
516 |_Dlock 1-1016] Dlock 1-1017 | _ Dlock 1-1018 |  block 1-1019 EDC area
517 block 1-1020 lock 1-1021 | block 1-1022 block 1-1023 _\/ (4 bytes)
518 EDCO EDC1 EDG2 EDC3 ¥
519 -parity0 -parityT -parity? P-parity3 1 )
520 -par tyd P-parity5 P-paritys :—paritz17 P-parity
- e = e N
521 — P-parity8 parity9 -parity10 -parityii (172 bytes) .
ECC area
. (276 bytes)
563 P-parity168 P-parity169 P-parity170 P-parity171 X _
564 | Q-parity0 Q-parity1 Q-parify2 Q-parity3 S
565 Q-parity4 Q-parity5 Q-parity6 Q-parity7 Q-parity
— (104 bytes)
587 [ _Qpariy100 | _Q-pantyioi O-party102 Oparty103_] _{_ ’




with no sinple U-TOC (F316 to F317). If a defect allocation block exists,
the process goes on to step F308, the detect parts (defectTh n Replaced
bl ocks) are sequentially accessed and the sinple UUTOC is s ﬁ ' mﬂ :
sanme way as above (F308, F309, F310, F312). Then, if an all

capabl e of reading the "M EX" code data is found, the sinple UUTOCC is read
in step F311. 87 If "MEX" is not found even after all of the defect

al l ocation bl ocks are played back, i1144S determi ned that there is no sinple
U TOC (F312 - F317). In,the aboye process, playback of data files under the
control of the sinple U'qugnpx‘?ﬁg?t%'ls@”?‘f’ma simple U-TOC i s read. Then,
after each of the various operations for :

B 16bit L ' 16bit _
I MSB LSB{MSB LSB{MSB MSB LSB B
0 Sync Sync Sync sync . T
1 sync sync sync sync
2 SYNG Sync sync SYNC header
3 clustarH clustarl sector mode 1
4 00000000 00000000 00000000 00000000
5 00000000 00000000 00000000 00000000 d_
6 [__00000000 e —_“D* O [
7 "Q" " version 00000000_
8 00000000 00000000 00000000 00000000
9 00000000 00000000 00000000 00000000
10 _logical block size logical clustar size '
11 allocation block size 00000000 | 00000000
12 number of allocation blocks
13 recordable aliocation block total
14 yet to be recorded allocation block number
15 already recorded allocation biock number
16 defect allocation block number
17 00000000 | 00000000 00000000 | 00000000 | data-area
18 directory number file number (2048 bytes)
19 maximum 1D
20 volume attributes 100000000 | 00000000
21 volume management area length
22 volume management area position
23 volume space bitmap position volume space bitmap number
24 | final management table position management table number
25 |_final extent record block position exient record block number
26 | final directory record block position| _ directory record block number
27 root directory record length -
28 | number of direclories within the rool direclory 00000000 00000000
29 00000000 | 00000000 00000000 00000000
30+ =2 o name ID etc. : :
517 r
518 EDCO EDCH EDC2 EDC3 ZE/EDC area (4 bytes)
519 P-parity0 P-parity1 P-parity2 P-parity3 )
520 P-parity4 P-parity5 P-parity6 P-parity7
521 P-parity8 ___P-parity9 - P-parity10 P-parity11 P-parity
— - —_— (172 bytes)
— — .
- ECC area
563 P-parity168 P-parity169 P-parity170 P-parity171 1 _
564 Q-parity0 Q-parity1 Q-parity2 Q-parity3 . | (276 bytes)
565 _ Q-parity4 Q-parity5 Q-parity6 Q-parity7 Q-parity
o o (104 bytes)
[ ——— |
587 __ Qparntyi00 Q parity101 Q parity102 Q parity103 1 )

FIG.11



pl ayback, i.e. the operations for desi gnat| ng the fl—I—e—t—e—be—BJ—ayed—baek

(F318), the position displayed by the directory unit o) etdhe
data file is read and put into the tenporary buffer

outputting is carried out under prescribed output cond iﬁﬁ nse ta
operati.ons etc. (F320). -For exanple, outputting is car

di splay part 13 via the display controller 35 or outputting is carrled out
fromthe connector 15 to other equipnment via the comunications circuit 34.
I f the playback operation is perfornedl2M45 other data files under the.
control of the sinple U-TOC, step F318 is returned to fromstep F324 and
the process is repeated. If a user carries out an operation to enter a data
file under the control of a data U-TOC while this data file is being played
back and outputted, and entry processing is carried out. i.e. if an entry
operation is made (F321), the _ -

Volume space bitmap sector structure

B 16bit 16bit
.MSB LSB{MSB: LSB{MSB LSB{MSB LsB|
0 sync sync sync Sync i
1 —_Sync sync Sync sync .
2 Sync Sync Sync sync header
3 clustard clustarl. sector mode X
4 00000000 00000000 00000000 00000000
5 00000000 00000000 00000000 00000000 -+
_ g e bltmam?ta Iﬁ : - )
10 : ' e o
; : ' : . ! |dataarea
' ' ' 1 |(2048 bytes)
' ] 1 ' 1
515 // .
516 : EDC area
517 ~ : >~ . 4 b
518 [___EDCO EDC1 EDCZ EDC3 _—/ ( ytes)
519 P-parity0 P-parity1 P-parity2 P-parity3 4
520 P-parity4 P-parity5 P-pari P-parity7
521 -parityg P-parity9 P-parity10 P-parity11 P-parity
] (172 bytes)
. _ ‘| ECC area
563 P-parity16 P-parity169 P-parity170 P-parity171 X > (276 bytes)
564 Q-parity0 Q-parity1 *_Q-parily2 Q-parity3d )
565 Q-parity4 Q-parity5 Q-parityé - "_Q-parity7 .
i § Q-parity
y (104 bytes)
587 [__Qparity100 | _Q-panty101 Q-panity102 Q-parity103 a2 )

FIG.12




data UUTOC is re-witten and a data file of the kind-sh in FIG 24(c),
FIG 26(c) or FIG 28(c) is taken to be a .88 data ijhJ controlle t he

data U-TOC. Further, when the control conditions up .o kst fen Ry been
as shown in FIG 23 or FIG 27, the U TOC i s updated sjl usi ng
t he ki.nd of U-TOC shown in FIG 24(b) and FIG 28(b) idll he.

sinple UUTOC is then also re-witten, i.e. an erasure inhibited flag (fl ag)

is made-to be "01h" at the directory unit corresponding to this data file
(F323). In the case of the playing batB/4% data files corresponding to a
simple U-TCC, a U-TCC is reached fromthe P-TCC, the directory area of the
U-TCC is searched apd the sinple UUTCC is read out. Alternatively, the data
U TOC may ' !
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be reached fromthe U- TCC,

therefore not necessary at the tinme of
of the data files and the power consunption can al so.be nade snall.
recordi ng/ pl ayback method is thereforeambtrenely well
conpact equi pnent or the |ike.
U-TOC nay be entered under the control

2 QUONONBEWLWN-O

—t A

515
516
517
518
519
520
521

- 563
564
565

587

t he defective area searched OnTMhﬁwd
and the sinple U TOC read. .The playback operation is then
accordance with the directory unit
recordi ng/ pl ayback is carried out usi ng the af orementi oned SI
IS not necessary to read or edit the data U-TOC. A |large nenory capacity is

Furt

in the sinple U TCC. V\h

her ,

Center structure of management table

16bit

B 16bit S
MSB LSB{MSB LSB|MSB LSBIMSB LS8
sSync sync sync SYnc .
Sync sync sync Sync -
sync SYNc sync sync
clustarH clustarL sector mode -
00000000 00000000 00000000 00000000
00000000 00000000 - | 00000000 00000000
management block entry 0
management block entry 1
management block entry 2
management block entry 3
management block entry 4
management block entry 5
b ————)
r—f e ——
management block entry 509
management block entry 510
management block entry 511
EDCO EDC1 EDC2 EDC3
P-parity0 . P-parity1 P-parity2 P-parity3
P-parity4 P-parity5 P-parity6 P-parity?
P-parity8 P-parityd P-parity10 P-parity11
[ P
P-parity168 P-parity169 P-parity170 P-parity171
Q-parity0 Q-parity1 Q-parity2 Q-parity3
Q-parity4 Q-paritys Q-parityb Q-parity?
Q-parity100 Q-parity101 Q-parity102 Q-parity103

FIG.14

AJ

R
s
Q-

-

P-parity
(172 bytes)

-parity
(104 bytes)

chd

recordi ng/ pl ayi ng back and editing

Thi s

suited to.use in
a data file controlled by a sinple

of a data U-TOC. It therefore

header

data area .
(2048 bytes)

EDC area

_/' 4 bytes)

ECC area
P {276 bytes)

J



therefore al so be perforned by devices which do not posses

function enploying sinple U-TOC s. Mreover, by entering dat
corresponding to a sinple U TOC under the control of a data U-TOC, this
data file can becone the object of higbsapeed editing operations occurring
at the data U TCC aﬂd can be utilized effect|VBQY‘by each type. For

exanpl e, photograph§ may be taken by a portabl%zSEl canera having a

89 becones possible to-play back data files correspondi ng tmsghgﬁﬁgB&h
by pl ayi ng back usual data files enploying dat a U TOC s. m !gq"”l ",
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t hat h| gh speed editing for each type may be carried out. m

data recording enploying a sinple U-TOC As descri bed aboveTh eisH éeﬂRe laced
U-TOC is controlled as a defective area by a U TCC and/ or

This can then be used as a hidden protection region for pre

copying in carrying out copy protection. Wth the optical disc deV| ce of
this enbodi ment, a copy protect flag can be put up as the parts table track
mode information in the U-TOC and a cd®%rotect flag can al so be 90 put

up in the data U-TCC as flle or directory attribute data. However, it is
k sector structure

corrpar atively easy tod (dlrec ryrecodcstﬂ?ic r directory use)

- 16bit . 1ebit R
MSB LSB|{MSB LSB|MSB LSB |[MSB LSB )
0 sync _ sync Sync sync T
1 sync ~_8ync sync sync
2 Sync Sync sync Sync header
3 clusterH clustarL sector mode \
4 00000000 00000000 00000000 00000000 - T
5 000900 00 00000000 . 00000000 00000000
6 directory record length attributes 1T
7 oI DN R
g ..................... S bgn_rla_rn@ lQ .....................
10 directory creation time
11 directory update time
12 status update time.
13 directory ID number . .
14 — directory length ' directory
15 [_ position of final directory block number of directory records record,
16 [long name fenathl ____________ ' 1 unit
L U PO A I
longnameld ' " T T T T T TTTTTTTTTTTITET
""""""""""""""""""""""" padding
------------ -1--- systemextensionarea ----f------e----- Y
" X
M+1 data area
_ (2048 bytes)
517 ~ ' 3 |
518 EDCO _ EDC1 EDC2 EDC3 7= EDC area (4 bytes)
5i19]  P-parity0 P-parity1 P-parity2 P-parity3 [ A
520 P-parity4 P-parity5 P-parity6 P-parity7
521 P-parity8 P-parity9 P-parity10 P-parity1 1 P-parity
_ — (172 bytes)
— —T — '
563 P-parity168 P-parity169 P-parity170 P-parity171 i > Fzglg t?;?eas)
564 Q-pargtyo Q-parity1 Q-parity2 Q-parity3 A
565 Q-parity4, Q-paritys Q-parityé -Q-parity/ _nari
Q-parity
— _ — —— — (104 bytes)
587 ___Q-parity100 | O-panityi07 Q-parity102 Qparity103 | _1_ J

FIG.16



fecofdi ng/-pl ayback device so that these fl ags may be ignor' .S0 these TTags—

cannot be construed as being an absol ute copy protection jme
reliable nethod of copy protection enploying a sinple U-T
Thi s enbodi nent adopts an item enploying a
rat her than using a sinple U-TOC, a copy protection-dedicate

descri bed here.

However.,

o

TN

sector may be provided and this may bd7é#ntrolled as a defective area in
the sanme way as for thedigictopl recddd BIotk sefelor stryclirr t hi s copy protection
net hod, a keyword for cllisgetoy srcetdsifesdiredory ¥89r ded with the sinple U TOC.

This recording process is shown in FIG 32. First,

(F401). . Thig,_is, fol6anple kayword dat 38Rt yp at
for copy protection generated by the recording device. Th
recorded usi hgisene diuSB¢MSBY uniliSB|MSB LSB[MSB LSB
0 sync sync sync sync
1 Sync sync sync sync
2 Sync sync Sync Sync
3 clusterH clustarl. sector mode
4 00000000 00000000 00000000 00000000
5 00000000 00000000 00000000 | 00000000
6 directory record length aftributes
7 CSC R D
8| e ___shotnamelD_______ | o ao.--
9
10 directory creation time
11 directory update time
12 status update time
13 directory {D number
14 data file length
15 daia file position
16 number of data file allocation blocks
17 associate data length
- 18 associate data position
19 number of associate data allocation blocks
20llong name lengthl ____________l___ R
[Tl longnameln” T TT T TN
et S i M padding” "~
e mmm e --- system extensionarea ----f--------=--~-~
N :
* N+1 _
‘e / T ——
517
518 EDCO EDC1 EDC2 EDC3
519 P-parity0 P-parity1 P-parity2 P-parity3
520 P-parity4 P-parity5 P-parity6 P-parity7
521 P-parity8 P-parity9 P-parity10 P-parity11
S ————
563 P-parity168 P-parity169 P-parity170 P-parity171
564 Q-parity0 Q-parity1 Q-parity2 Q-parity3
565 Q-parity4 Q-paritys Q-parity6 Q-parity7
o L —
- B87 Q-parity100 Q-parity102 Q-parity103

Q-parity101

FIG.17

a keyword is set up
&/ recordi ng program

s keyword is then

olesle

Y

-

header

directory
record,
1 unit

Y

data area
(2048 bytes)

Lg/EDC area (4 bytes)
3\

3

P-parity
(172 bytes)

ECC area
(276 bytes)

5

[
r L]
Q-parity
(104 bytes)
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-,
"

df thé si npl & U- TOC shown in FIG 22. For exanpl e, a keyword may be
recorded using the 8 data file nane bytes (Narre 0 t.o Nane 7) in t he

directory
presence

directory
directory
category i
Vol unme 1-

unit and the three suffix bytes (Suffix O to Suf Sheet Ha9Beer Réplaced
of the keyword in the directory correspondlng 't ]

fide for whi-ch the dlrectory unit length is "0" i

unit recorded with a keyword, is then indi cated u5|
nformation (Category) and the volune |nfornat|on (Vblune 1- 0
I'f this kind of directory unihg,gpta is created (F402), a free

area is searched fromthe U TOC (F403) and this data is witten into the

free area as a sinpl e UEKEQ refatdhibck Gentenstrustuee or both of the U-TOC and t he
data U-TOC are (short location)
B 16bit o 16bit .
_ D . a maximum of
Mss  isB|mss  iss|mMss  isglmss Lsg| ©4 extent records
0 sync sync sync sync )
1 sync sync sync sync :
2 SYNc Sync Sync Sync header
3 clustarH clustarll | sector mode - ¥
4 00000000 00000000 00000000 00000000
5 00000000 00000000 00000000 _ 00000000 A
6 _index ID maximum depth Y
7 logical offset 0 extent record index 0
8 Jogical offset 1 extent record index 1 -one extent record
9 logical offset 2 extent record index 2 §32hbytes) .
10 fogical offset 3 : extent record index 3 o "} :he case of use
11 fogical offset 4 extent record index 4 al de: extent record
12 logical offset 5 extent record index 5
13 logical offset & extent record index 6 .
14 extent start position 0 extent block number 0 1
15 extent start position 1 extent block number 1
16 ition 2 extent block number 2 ‘zgg g’;’{g's‘; record
17 xtent start position 3 extent block number 3 in the case of use
18 extent start position 4 extent block number 4 at the extent
19 exient start position 5 extent block number 5 descriptor
20 | extent start position 6 extent block number 6 )
21 extent start position 7 extent block number 7 X
2523 ' data area
[ — (2048 bytes)
r—' T —
517 _\
518 ED0__ EDC1 EDC2 EDC3 _:LE_/EDC area (4 bytes)
519 P-parity0 P-parity1 P-parity2 P-parity3 f 3
520 P-parity4 P-parity5 P-parity6 P-parity7 .
521 P-parityd P-parity9 P-parity10 P-parity11 P-parity
: ' — (172 bytes)
. : ECC area
563 P-parity168 |  P-parity169 P-parityt70 | P-parity171 X P (276 bytes)
564 Q-parity0 Q-parity1 Q-parity2 Q-parity3 ]
565 Q-parity4 Q-parity5 Q-parity6 Q-parity7 _nari
Q-parity
T o (104 bytes)
587 [_Qpantyi00 | _Q-panityi0i Qpantyi02 | Opatyi0s | _1_ ]

FIG.18



-

updated so that the recorded sinple U-TCC is taken as a defegf Mﬁetﬂaeﬂeenﬁe“aced

the same way as for the recording of data files correspondi ng
U-TOC (F405). In this way, a keyword is preparedly recorded W%“\ﬁi

sinmple U-TOC and the playback device performs copy protection ryrng
out processing in response to this keyword. Wen data is copied from
ordinary discs, the defective area on the U-TOC and the data U-TOC i s
ignored at .the tine of playing back thg,gyiginal disc. A keyword is
therefore not recorded for a copied disc. It is not inpossible to also nmake

def ective areas copyaldgnt Mbdrd bloBOdnks strgetdrBi S, 1 the keyword is set up by
perform ng operations on the(omflosatiod)i on for the characteristics of the

original disc, co rotection can
9 Py F%Sbit P 16bit -
N T "1 amaximum of
MSB__ LSB|MSB __ LSB|MSB _ LSB|MsSB Lsg| 32 extent records
0 Sync SYnc Sync sync [~
1 sync sync sync sync
2[__sync sync sync SYnc header
3 clustarH Clustarl sector mode . X
4 00000000 00000000 00000000 00000000 ~-
5 00000000 00000000 00000000 00000000 .
6 ' index 1D S
7 maximum depth :
* 8L logical offset 0 one extent record
9 _extent record index O . (64 bytes)
10 logical offset 1 - in "lle case of use
11 extent record index 1 at the extent record
- i : index
. : -
20 logical offset 6 A
21 extent record index 6 : q
22 extent start position 0 - "(gi gxtent recor
23 extent block number 0 inth eyzzeésé)e of use
24 extent start position 1 at the extent
25 extent block number 1 descriptor
26 extent start position 2
27 extent bloc!< number 2 X
— data area -
36 extent start position 7
37 extent block humber 7 (2048 bytes)
517 \ .
518 EDCO EDCH EDC2 EDC3 j*—L/EDC area (4 bytes) -
519 P-parity0 P-parity1 P-parity2 P-parity3 [ )
520 P-parity4 P-parityb P-parity6 P-parity7.
521 P-parity8 _P-parity9 P-parity10 P-parity11 P-parity
— (172 bytes)
: ECC area
563 P-parity168 P-parity169 P-parity170 P-parity171 » > (276 bytes)
564 _ Q-parity0 Q-parity1 Q-parity? Q-parity3 |
565 _Q-parity4 Q-parity5 Q-parity6 Q-parity7 Q-parity
- —— | (104 bytes)
587 Q-pantyi00 | _CQ-partyiod Q-parityi02_|__Q-partyios | ¥ )

FIG.19



92 aI so be achieved for the case of copying as far as the?eyword For
exanpl e, a copy protection system may be set up where an cﬂussateeH%@ﬂmﬂedlaced

val ue i s obtained by perform ng an operation on a, keyvvord re
position cluster address and a keyword val ue. In doing so,
as far. as the keyword is tenporarily carried out, an accurate keyword
cannot be obtained froma disc becausgozdse |ikelihood of the keyword being
recorded at a cl-uster address 8axsé@orexaQirey the same address as on the
disc prior to copying is virtually zero. |V-6 Copy- pr ot ecti on- conpati bl e
pl ayback processing. The playback process for cagmying out copy protection
strrbed-f—e&t—he—e-a—ee—vdﬁe%e—a—keywe%—s———

wi Il now be de
MSB LSB|MSB LSBIMSB LSBIMSB LSB .
0 sync ~sync sync sync |
1 sync sync sync sync
2 sync T Sync Sync SYNc header
3 clustarH _Clustarl. sector mode X
.4 | _logical sector-0 | logical sector-1 | logical sector-2 | logical sector-3
5 mode category index reserved _ _J
6 D0 D1 D2 ID3 I
7 data byte 0 data byte 1 data byte 2 data byte 3
8 data byte 4 - _databyte 5 data byte 6 data byte 7
9 data byte 8 data byte 9 data byte 10 data byte 11
10 | data byte 12 data byte 13 data byte 14 data byte 15
11 data byte 16 data byte 17 data byie 18 data byte 19
12 data byte 20 data byte 21 data byte 22 data byte 23
13 data byte 24 data byte 25 data byte 26 data byte 27
- 14 data byte 28 data byte 29 data byte 30 data byte 31 data area
15 data byte 32 data byte 33 data byte 34 data byte 35 (2048 bytes)
17 -
-
513 i '
514 ca a byte 2028 | data byte 2029 | data byte 2030 | data byte 2031
515 a byte 2032 | data byte 2033 ata byte 2034 | data byte 2035
516 data byte 2036 | data byte 2037 | data byte 2038 | data byte 2039
517 | _data byte 2040 | data byte 2041 | data byte 2042 | data byte 2043 _
518 | data byte 2044 [ data byte 2045 | data byte 2046 | data byte 2047 X
519 Aux 0 Aux 1 Aux 2 Aux 3 ﬂ
520 Aux 4 Aux 5 - Aux 6 ) Aux 7
521 Aux 8 “Aux 9 Aux 10 "Aux 11
522 Aux 12 Aux 13 Aux 14 : Aux 15
562 [ . additional area
563 (276 bytes)
564
565
566
|
[ T
586 Aux 270 Aux 271

587 Aux 272 Aux 273 Aux 274 Aux 275 X

FIG.20



data U TCC.

ectiv

P-TOC accesé

P-TOC present?

Y

access U-TOC

Y

data track present?

Y

of hg4s TOC (F501).

ea w

e

&

< U-ToC present?\ N
N

N/

respect to the

In el

U- TOC control,

F101

N

\V/

F102

F104

105

07

access data track closest
to inner periphery

IF108

read data U-TOC

~"F109

P

Y

N
_ \-———Qie access operatior>
. ™

F110

| access file and read

|

“F111

| output data in response to operation |—

END?

Y

O

FIG.21

F112

F113

recorded within a sinple U-TOC on a regular disc. FIG 33 shows the process
carried out during playback. This is shown as the proces
has been installed and the P-TOC and U- TOC have been read.
operation such as a playback operation wth
1, the systemcontroller 21 determ nes the existence or ab
defective area under the control
appropriate and ther ). r .

The ormpl e U TaC oxf B Ee compdtulitials AEHARK
93 If a defective a exists under

i ndicated in the parts table reac?ﬁﬁ fromthe table pointer

SThiafSheat Hds Beenieplace H .

RGN |

senc
If the disc is

orded in the sinple U TCC,
Ho{e%? ther the U-TOC or the

parts

( virgin disc )

“F106



P-DFA in the U-TOC are accessed in sequence and the sinple U-TOC is

-searched for (F503, F504, F505, F507). i.e. the process 1S carried—out
in the same way as for the aforenentioned steps F308, Th®Seet I3 BlendtPlaced
F312 in FIG 30. Then, if "MEX" code data is read then a s} S
been found and this sinple UTOCC is read (F506). Further, ifF ﬂ
area does not exist on the U TOC, the process goes from step 8

and the exi stence or absence of a daég@g ack as a track controlled by the
UTOC is confirmed. If a data track not exist, the data U TCC :

physically positioned at § he a track is accessed and read
(F509, F510) and the exi s%"gﬁlgcgdi,@ g%‘;ﬁé@r‘ g‘&':‘?t%e area on the data U-TOC is
confirmed (F511). If a defective area exists, the defective area, i.e. the
sinple U-TOC tracing t%aoitdef ect allocation b%&cﬂk, I s searched (F503, F504,

F505, F507). e
MSB LSB| MSB -LSBIMSB LSB|MSB - LSB _
0 sync sync Sync sync 1 71
sync sync sync ~sync
; - sgnc Sync Sync SyNC_ header
3 clustarH clustarl sector mode X
4 00000000 00000000 00000000 00000000 .
5 00000000 00000000 00000000 00000000
6 “Mll lllll IIEH IIXCI _ _
7 name 0 name 1 name 2 name 3 -
8 name 4 name 5 name 6 name 7
9 suffix 0 suffix 1 ~suffix 2 category . .
10 [ volume 1-0 volume 1-1 volume 1-2 volume 1-3 ' directory unit
11 index 0 index 1 —flag year (32 bytes)
12 month day hour minute
13 00000000 clustarH clustarlL seclor
. 14. reserve “reserve reserve reserve 1
15
16 .
17 - data area
b I —— (2048 bytes)
516
517
-518 ' X
519 AUXO0 AUX 1 AUX 2 AUX 3 \
520 AUX 4 AUX S AUX 6 AUX7
521 AUXS8 AUX9 AUX 10 AUX11
522 AUX 12 - AUX13 _AUX 14 AUX 15
_ AUX area
(276 bytes)
l T ——
587 | __AUX272 AUX273 | AUX274 AUXZ5 1 &

" FIG.22



‘Then, if the code -déta "MEX" is read, the sinple U TOC has. f ound, and
this simple U-TOC is read (F506). If the sinple U-TOC is reagy,the — :
recorded with the keyword, which is recorded wyl Habg

directory unit

.sinple U-TOC, is searched for, and the existence or absence o 1 laceq.
keyword is confirmed (F512). i.e. the 94 directory unit. re J I
the keyword is confirned fromthe category information '(Category

the volume inforrmtion (Volume 1-0, \glgge 1-1), and the keyword given by
the data file (NaneO to Nane7) and suffix (Suffix0 to Suffix2) bytes is
confirmed. Then, if the co rect keyword is present,- a regular disc is -
det er m ned (F513)x§nd a [E@gramis executed in accordangce
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wi th the playback operation (F514). On.the ot-her hand, in ' r _than
this, this disc is determned to be an illegal copy. This i 19 s that if
there is no defective area present in either the U- TOC or thgjg eplaced
or if a defective area exists in either the U-TOC or the dat%' Wr g
this defective area does not include a sinple U-TOC, the dis ' !
determned to be-an illegal copy due to the absence of a sinple U TCC, ’
whi ch should be present as a recordi ng#f%% - F515), (F507 - F515), (F511.
-.F515). An illegal copy is also deter @8d in the case where a sinmpl e

U-TOC exists but a keyv\or‘.;_da-i s not recorded, where the keyword is not .

correct, or wheregghe val&u for the operation results i a systemwhere a
specific value is28 2l n@j’%by perform ng operaions on,Sfor exanple, a
cluster address a=d yvvor‘c’f as described aboveg(F512 - £515). If an

f——

illegally copiedydisc is determ ned En this way e -
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the systemcontroller 21 conpletely ignores the playback 95 operations

etc. and operations will not- be carried out at all (F516). itn—thisway,

di scs whi ch have been copied illegally will be deened invali gyptay

targets by the recording/pl ayback device and accurate copy primg
i

C
i ¢placed
t heref ore .be provided. V. Recor di ng/ pl ayback met hods enpl oy M Iliﬁmlm l
U TOC (type B) Next, a type B nethod where a sinple ULTOC is
within a recording/playback control ar2®/asil| be described as a
recordi ng/ pl ayback nethog enploying a sinple U-TCC. The sector structure of
the sinple U—'FOC%§ the §&he as that for type A descrihed using FIG 22 and
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‘is therefore omtted. V-1

" recorded Exanpl es
a sinple U-TOC for a type-B recordings wthin t he recordi ngmll

cont r ol

track .conditi ons when’ c_ontrol

of

control

Contr ol

condi ti ons

in

condi ti ons when a si npl

cases

e U
of 'l‘hISH"ée

area are shown in FIG 34, 36 and 38. FIG 34, 36 a

out by a sinple U-TCC. Bme

using a sinple 8§

1pit area

e
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recordable user area

- e e e - -
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96 Now, in each of the exanples explained here, in the sane way as

described for type A three types of control conditions cmjﬁr\
execution are shown. There are control conditions where i't TRi&S éﬂaeBabk xgrcag 1,
usé a certain part of the free area with regards to the rec ’1
of the data files KFL1 and KFL2 contgpldsed by the sinple U— 2
condi tions where the regaesdi ng position does not influence the speC|
classification gfgthe Qatgrol condi tions. The settinggp of the recordl ng
position is des@EEe,d |@6Ger. First, in the esanple in&IG 34, a region

recorded with aXB8& fi T controlled by a sigple UTO8is controlled as a -
defective area\by both al U- TOC and(ga data U-§OC. As sl&wn in FIG 34(a),
b

data filgs and” KPE trolle y a smﬁle U-TOC:005|t|oned physi cal |y
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i.e. a data U-TOC, data files FL1, FL2Z and FL3 and a yet to be recor ded———
bl ock EB, are recorded. The sinple UTOC is recorded in a pOS|TIS(ﬁheem§sl1;eg},Rep,aced

t he recordi ng/ pl ayback control area offset to a prescribed exte
respect to the U-TOC position. In this case, the audio tracks l”l
MB are.controlled by the U-TCC, as shown in FIG 34(b), and the data :
data files FL1, FL2 and FL3 and the ye8/4% be 97 recorded bl ock EB are
controlled collectively as a.data track. The region recorded with the data
files KFL1 and KFL2 |stcontrc§§ed as a defective area on thg U-TCC

i ndi cated fromthe ta@;@agm rg%r P-DFA. i.e. the rggion witlE the
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simple U-TOC and data files KF1l and KFL2 -is regarded as inw
es FL1,

recor di ng/ pl ayback operation. Further, the control of the dat aTlIiJ§h
FL2 and FL3 and the yet to be recorded block EB is carried out A3eereReplaceq
U TOC, as shown in FIG 34(c). The region recorded with the atEﬂ”
and KFL2 is-also controlled on the data U- TOC as a defective ar ’/
to say that this region is not taken as a data track controlled using a
data U-TOC but an allocation block including . this region is shown on the
vol ume space bitmap as a defect all oca?%/4m bl ock. The region for the data
files KFL1 and KFL2 can al so be regarded on the data U-TOC as an invalid
region with regards to the recordi ng/pl ayback operation. Wth regards to
this sinple U-TOC, the data files KFL1 and KFL2 are controlled as valid
data files, as shown in FIG 34(d).

simple U-TOC compatible data recording process -

7

input data

~“F201

—N<-ecording operatior& '
F202

Y

search for free area

" F203

write' data into free area

" F204

simple U-TOC data
creation or updating [~ Fops5 -

write simple U-TOC |
into free area F206

re-write U-TOC/data U-TOC so as lo
enter the region recorded with the simple
U-TOC and dala into the directory area [~ Fog7

: |
O

FIG.29



d
The data files KFL1 and KFL2 can therefore only be pl ayedﬁ; &ee“Rep‘ace

pl ayback device having a function to be described | ater for

sinple U TCC. - 98 Moreover, in the same way as for typeA

KFL1 and KFL2 control |l ed by the sinple U-TOC are included u control
of the dat-a U-TOC and may therefore al se be played back by pl ayback .
operations enploying the data U TOC3p/Wse conditions for the including of :
the-data file KFL2 of th ition nder the control of the a
data U-TOC are shown Fif® Ilégagé’."mp?fﬁ’larfra?%g@é‘% EREGY in FIG 35(b), the
area of the data file KFL2 is updat ed?o as to be included as one part

access P-TOC
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access U-TOC ﬁ 304 F303
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,—lQ-TOC present?> _
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- <entry operatnon\Y
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_N< i~ and ma eenry .. F322
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of a data track. Then, at the data U-TOC, as shown in Fl iGH_ 33(cC r %i on
corresponding to the data file KFL2 of a region which up U D e

.taken as a defective area is controlled as a new data file : L
sinple UUTOC, as shown in FIG- 35(d), the control conditl

do not change but, with respect to the data file KFL2, the erasure
prevention flag (Flag) of the directory unit corresponding to the data file
KFL2 is taken as "01lh" so as to be erasure inhibited. In this way, the
erasure of the data file FL4 of the gppgs U-TOC by an editing operation or
the Iike corresponding to the data file KFL2 on the sinple U-TOC is
prevented. Erasure is carried out using data U TOC operations when it is

wi shed to erase the data file KFL2 (=FL4).

Defective area search from U-TOC

P-DFA

SA (defect parts) EA %lr%r,
-mation

J

C SA (defect parts) EA %Ir%r

-mation

J

Sa  (simple U-TOC)  ga | MO,
-mation

J

~

~

- Sa (KFD1) EA | 00h
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99 In the exanple in FIG 34, a region recorded with a data fl'ﬂh roIIed
by a sinple UTOC is controlled as a defective area by both a Replaced.
data U-TOC. However, control may al so be carried out with jUSt

bei ng taken as a defective area with the data U-TOC bei ng out si

track-and not being controlled. - Next, in the exanple in FIG 36, a reg| on
recorded with a data file controlled by a sinple UUTOC is taken to be a
defective area by a data U- TOC and not taken to be a defective area at a
U-TCC, and control is then carried outzy/s shown in FIG 36(a), data files
KFL1 and KFL2 controll ed by the sinple O-TOC are recorded in a position so
as to continue on froma data track, i.e. a data U- TOC, data files FL1, FL2
and FL3 and a"yet to be recorded bl ock EB. Wen recor di ng in this position
aI so, the control

-

Copy protection data recording process
copy protection
data recording

set-up keyword

N
F401

Put file name to 0
put keyword to Name Suffix
create simple U-TOC data [~

F402
sgarch for free area —

F403
write simple U-TOC
to free area

F404

enter defective area to simple
U-TOC area using U-TOC
and/or data- U-TOC M~

I F405 |
f O
FIG.32




conditions can be nmade to be the same as those in FIG 34. I n

exanpl e, the data files KFL1 and KFL2Z shown in FIG 36(b) are Be Ced .
bei'ng considered to be a part of the data track. The region r Hﬁﬂ

the data files KFL1 and KFL2 shown in FIG 34 is therefore no

by being taken as a defective area. On the other hand, the data fil es FL1,

FL2 and FL3 and the yet to be recorded block EB shown in FIG 36(c) are
controlled by the data U-TOC. The region recorded with the data files KF11
‘and KFL2 is then controlled as a def ecS3{4 100 area within the data

track. i.e. the allocation block including this region is indicated as a
defect allocation block on the volune space bitmp. The region for the

si npl e

illegal disc determination process

present? ,6~F502 '

data track present?
| access defect parts | Y F508
v F503 access dala track closest
to inner periphery - |
, = , —~F509
— 'Il'\lOC ,504, {_read data U-TOC\_]\
simple U- X
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v | defective area
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ey N
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( regular disc disc determined to
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execute program ignore operations
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U-TOC and data files KFL1 and KFL2 is therefore considered
regards
on the data U TOC. Wth regards to thi
the data files KFL1 and KFL2 are controlled as valid d
The data files KFL1 and KFL2 can therefo
ck device having a function to be

i nvalid

within the data track,

U- TCC,

shown i'n FIG 36(d).
case al so,

regi on

W th

to

only be played back by a pl aﬁaa
described | ater for accessing a sinpl 84#5roc. The conditions for the

t he recording/pl ayback apgg

including of the data file KFL2, gwhich is only under the control
sinple UUTOC in FIG 36, gmder t.EegcontroI of the data U-TOC arg shown in

FIG 37. In this case, as2§Bqmwn
t he U-TOC do not

i

of the
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regi on corresponding to the data file KFL2 of a region which up untilT now ————
had been taken as a defective area is controlled as a new dat 5hif She@ Hed Been Repiaced
The control conditions at the sinple U- TOCC basically do not-ch _

those shown in FIG 37(d) but the data file 101 KFL2 is er aﬂ'ﬂﬂ”’"ﬁm'wfm
inhibited in-the sane way as the case in FIG 35. Next, in the exanple

FIG 38, a region recorded with a data3t5i/jl§ controlled by the sinple U TCC

is controlled by a UUTOC as a defective area. In the case in FIG 38(a)
"where a data track is not recorded, the case is shown where data files KFL1

o
and KFL2 are recorded at %gu OC%’cgntroI | ed free area. 5
=__ . a =
888, 2% = £
gg§8 ©O° _ g §
5 .
______ e f g Q- e
st : /Eg/ 8 " o2
= 45:/ 2 = é
E-Ef——;r--I_—--(— 1‘7‘1’% S _g G
§35 8P UToC7
3%5 2 finple UTOC [ ]
........ -
;. /g/ =
7
S o
z 7 g
B //A
o 8 7/
o & / /
“e (')/ o0
w /2 p-
Q
g g 4 10
Tl 3 g8 g8 ™
o ] = @© - © -
g€ | 3 ©)
k] data U-TOC _ —
cala -
: c -
o g 8
[+
u.f,7//// . = TV
o 8 -
Ly w
//~//
s 3 =
& 2 @ 2 =
8 8s| 8 83 £
I Lot =t 5
KFL/) ~ KFL1 2
_1__y___<___ Z/KFLe'/, - |dalatrack FL4 -KFL2 |0
o lead out
S =1
g's :
S5 8
§38
T 2 < D
0 L0 {p) Tg)
Cc 8 O O
LL. i LL. L



The sinple UUTOC is recorded at a position within the recording/ pl ayback———

control

the U-TCC.

38( D).

area which is offset to a prescribed extent from thetRosLiRORE
the region recorded with the data fi
KFL2 is controlled by the UTOC as a defective area, as shown
There is obviously no data U- TOC because there i s not

In this case,

there is therefore no control

The data files KFL1 and KFL2 are contrd3$44d as valid data files at the
sinmple U-TOC, as shown in FIG 38(d). Therefore, in this case also, the
data files KFL1 and KFL2 can onl ¥ de pl ayed back by a pl ayback device

havi ng a function ena Sagcess the-sinple U T

described later.
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102 The conditions for including the data file KFL2 fromth COI‘]dItIOI‘]S I n
FIG 38 under the control of the data U TOC are shown in Fl Has aced
case, as no data track exists, a data track is generated Na ﬂ}

U TOC is recorded at the Iead| ng position of the region for

files KFL1 and KFL2 as shown in FIG 39(c) and this region is controlled as
a data track on the U-TOC as shown i n3H48 39(b). Further, the data file
KFL2 is controlled at the new y-grecorded data U-TOC as a new data file

FL1, while on the other hagd, thg&degi-on for the data file KFLL is
controlled as a defect|v§@§%a @E the sinple U-TOC, g@s shown & FG

39(d), the data file KF £§8$takéf?as bei ng_erasure |gh| bited Bn t he
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directory unit. In this way, only the data file KFL2 is con.I..rE;ﬁﬁle

data file FL1 on the data U-TOC. In this case, it is prefera 3 Bacli aRepla"edl
only the region of the data track KFL2 and the newly recorde H ms l '
a data track on the U-TOC, and the region of the data file K

def ect4i ve area on the U-TOC. Variations may be considered for the control
conditions regarding the region record#dSwith the sinple U-TOC and t he data
files controlled by the sinple U TOC. 103 V-2 Data file recording

process enpl oying sinple L TCC I\g__é>§ a data file recording process
enpl oyi ng a sinple gi‘é@m g . - g
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U- TOC i s described for the kind of recording/playback deviTté shown in Fl

2 or a recording device equipped wth a recordi ng nmeans si;nrhiaghe eplaced
structure. In the same way as for the case for type A thils r ﬂ‘\
‘process i s equipped with approxi mately the sane recordinglblo t

as for» FIG 2 but may al so easily be used in, for exanple,' portable,
conpact devi ces where each of the var3%d48 specifications such as nmenory
capacity are of a smaller scale.8 EIG 2 describes the recording/pl ayback
devi ce pl ayback operati o8 FI G 4B shows the process _for the sgstem
controller-21 during recé%cﬁ 80. Zr8e actual recording §3rocess cgmences
(F601 - F602 - F603) if 8555t o He recordedsis inputt®d via the connectos
15 and communi cat_i_gns__c&lra_c_u_i_t 34 or via thegi mage sc@ner 14 a‘..Eid a -
= .

recordi ng oper at Bén i's fhade. <3/, S 5
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First, a free area where this input data can be recorded i searched from
t he L}TOC (F603) and the input data is recorded in this fr

Data is then generated because a directory unit correspondi H m
recorded data file has to be recorded as a sinple U- TOC (F6

si mpl e« U- TEC al r eady 104 exists on a recorded disc, this is read out an
a directory file corresponding to the data file to be recorded on this
occasion is created. Further, if a SI | e U-TOC does not exist, sinple .
U- TOC data recorded with a dlrectory ot corresponding to the data file

recorded on this occasion is created. A detailed description of the
determ nation of the

Simple U-TOC-compatible data recording process

input data

F601

‘——-"-I——<ecording operation?

Y

F602

search for free area | __
F603

write data to free area
S " F604

create or update
simple U-TOC data 605

write simple U-TOC at
position offset to a prescribed | _-
extent from U-TOC F606

enter recorded data area to
defective area using U-TOC
and/or data U-TOC F607

B

FIG.40




presence or absence on the disc of a sinpl e U-TOC or the readi ng out
process if present will not '‘be given here because this is the ‘a"ed
readi ng process occurring at the tine of playback to be describ ll
sinple U TOC data correspondl ng to the data file recording is e

pl ayed back, *this sinple U-TOC data is recorded at a recording/pl ayback

control area (F606). The recording posigja Wi thin the recording/playback

area is offset to a é&&& d ext t fr nbcg%qrecordl ng position of the

U-TOC. For exanpl e, C%’HW LdalaplayRadyedlifd BIPCaRfdi ng a specific

value to the U-TOC start address andﬁbhls I's taken as the sinple U TOC

start address. Next, the U TOC/ data TOC are re-witten so as to enter the
recorded data file region into the difrectory area using both or one of the
U- TOC and the data U-TOC (F607){ i S Pgﬂfcqr both of the U TOC and data

U-TOC are re-written so as to dehreve goptzpel conditions in one of FIG

34,
<P-TOC présent?\ N

o~ . :
T P02

access U-TOC - /f=7 04 F703 .

U-TOC].;:ese 7> oo
access a position offset
by a prescribed extent
F706 |fromthe U-TOC F707

I
< data present > N
» F708

.<simple U-TOC‘?>—N—ﬁ

Y F709

read simple-U-TOC
L F Lo

> (no simple U-TOC)

N filé access ~
< operation? > F710

F712

Virgin disc

access file and read
L M F713

output data in response
to operations " F714

|
<entry operation ™~ Y
present? P 7
N F715[ rewrite data U-TOC
{or U-TOC and data U—TOC)
and make entry F71 6

N L
I?
———< END? set erase inhibit fla

said file using simp e |~
F718 U-ToC F717

FIG.41



FIG 36 or FIG 38. 105 In this way, the operation of r

file corresponding to a sinple U-TOC is conpleted. V-3 Dat e | a back
processi ng enploying a sinple U-TOC and entry processi ng goi n Replaced !
U- TOC Next, the playback process for data files recorded under Bﬂmm

of a sivrrple U TOC, as shown, for exanple, in FIG 34, 36, and

process of including data fi | es only under the control of a sinpl e UT

under the control of a data U-TOC shown in FIG 35, 37 and 29 are

described. FIG 41 shows the process&f he systemcontroller 21 with

regards to data pl ayback/entry correspondl ng to the '

copy protection data recording process

copy protection
data recording

set-up keyword

“Feo1

put file length to 0
put keyword to Name' Suffix
create simple U-TOC data

~F802

write simple U-TOC at a
position offset by a prescribed
extent from the U-TOC F803

O

FIG.42



sinple U-TOCC. Here only the playback process can easily be a,plgsl 'hge 0 |
portabl e, conpact equi pnment where each of- the various specifi. s ‘_’_ed-
a smaller scale. A sinple U-TOC has to be read in order to ha?ﬂ l l
U-TOC conpatible data file playback. First, the system contr ol b
the opticak head 23 access the read-in area of the disc 1 and the P-TOC is

read (F701). Here, if a P-TOCis not read, the process goes fromstep F702

. to F703 and a step.error is assuned. Wen a P-TOC is read, accessing is
perforned based on the followi ng U T#3/4Parter address (USTA) in the P-TOC

and the U-TOC in the recording/playback processing area is read (F704).
106 . :

lllegal disc determination process

9

‘N . .
operation preser@\

Y F901

access position offset to
a prescribed extent P
from U-TOC F902

N
data resent?\
< .p 4

; : ' determine illegally
C determine regular dlSCl ( copied disc )/‘

F907 F909

execute program

6 Fo08 CB F910

~ ignore operations




Wen a U-TOC is not read, it is determned that this di SC}$sgeMial Bieh REIRE -
(F705 - F706). If a UUTOC is read, the systemcontroller 2

position offset by a prescribed anount fromthe next UT&WWMBBMIEM
head 23 (F707) and reads out data fromthis position. i.e. he
operation:for accessing the sinple UUTOC.. If data is not read here, then a
si mpl'e FTOC does not exist. The da%@

/4gi | e pl ayback process using the
simple . U-TCC is therefore ended with'no sinple U-TOC (EZ08 - F710). If data

is read from i on of f set poyc rescribed extBAegybmthe U-TCC, it is
det er mi ned -E@/)r not this {(s5@ 78 nple U-TOC ( a®lice it is
det er m ned @ég br not a "Mﬁ;  a code prese;r(,%ev/ he system | D
showi ng t he b of a sinplfe“™FqC is read. If{it isjdeterm ned that
"M EX" has nop_.heendread in st Ung‘Ea a sinmple U-TQCros |determ ned not to
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. 1 e U-
simple U-10G 2 [simple U100 3 o
- T:; © ©
1 = P o o
< - = e &
& ﬁ". ® 2 I g
o ' X £ 2 o
£ 8 G § [GEuIoc]
=l . B |daauioc 2 (oaaz
o o ®
) S = / 8 %/
/fﬁ% £ 58 %/ 55 /% B
W . 3.1 8s
¥ oc Cw®
°© Q00 23
o < g ]
e 2o @ g @ g
< *’%g @ 05 ) o
@ %z3 o o = g p
5 2 £ = 3
& = > - — W o <
8 loaaufod] ) ?WUS?C // = <|:
3 //E_’/ x LELL 77, 0
© © // / / —
s Vi) \g ?ﬁ/ 7 — T
8 /ﬁ"_/ s g
e //// s /// ////
@
/n/ ‘%/ /m/
w /A
GHP o
[5:
Yy .
jeadout| fead out lead out
(&
T 3 b
< < )
n
s O O
™ i L



.

disc and the data file playback process using the sinpl e-U TOC is ended——
(F709 - F710). If the code data "M EX" exists in the datfp FsSheétHasBdeReplaced
position offset by a prescribed amount fromthe U TOC, tF mF

e n
fromstep F709 to step F711, and a sinple U-TOC is read.{ IfTHMj@ﬂ”
S reag, 4:t becones possible to play back data files controlle y o

si npl e“U-TOC. Then, in 107 response to each of the various operations

for playing back the data file i.e. #%4%esponse to operations designating
the data file to be played back (F712), the position indicated by this
directory unit is accesv%?m this data gige—+5 read and then taken in by

the tenporary buffer RA
porary %1 %t
L7 1%

U-TOC U-TOC
simple U-T0C) ' Ksimple U-T0C
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(F713). Next, outputtlng I's carried out under prescrlbed output COﬂdltIOﬂS
in responseftQ opegatlons etc. (F714). For exanple, o T
out “tio t'he di spl ay “part 13 via the display controller mmoam&ﬁrSHEET
- equi pneht fromthe ‘connector 15 via the conmunications gircuit 345@%?3@5
pl ayback operations for other data filed controlled by §hgisi. rﬂ]&z a
to be made, step F718 through to F712 are returned to a
repeated. If a user carries out an operation to enter a data file under the
control of a data U-TOC while this datalfile is being played back and
outputted, and entry processing is carried out. i.e. if an entry operation
I's made (F715),  the data UUTOC is re-witten and a data file of the kind
shown in FIG 35(c), FIG 37(c) or FIG 39(c) is taken to-be a data file
cont r ol | eRicORDINGREPROBUCENEORPPARATU SR DMIRG CHNERAD TR | ANDOASHTD! Bid@ Up t O

this point have been as shomn in

BACKGROUND OF THE INVENTION
1. Field Of The Invgtién:

Thé_present invention relates to a recording medium
(disc) for carrying out data recording and corresponding.
pléyback method, recordihg method and playback device;

2. Description Of Relative Art:

Magneto-optical discs have been develbped'for recording
devices capable of recording and/or playing back audio data
etc., playback devices, and as recording mediums. - In
particular, in recent years, optical disc devices where the

cuser has not just been able to play back from the opto—.
magnétic discs, but has also been able to record audio such
as music have become well known.

| Whén using this optical disc device, in addition to the
recording and/or playback of so—called~audio signais,'the
récording and/or playback of data' other than audio

.information'may also be considered. |
In this specification, so-called audio signals such as

music and speech recorded on the magneto-optical disc put



- FIG 34 or FIG 38, the UTCCis ug‘:;;rzﬁrTﬁéT“tontﬁo et of
U TOC shown<in*FIG 35(b) and FIG 37 SdeerrR chrau 7@\“ENTSH%T The
sinple U-TOCis then also re-written, |ted fI g)
is made to be "01h" at .the directory g tghnhggE _ +I§

(F717) As above, in the case of playlng back da fil_ ] a

sinple U-TOC, by obtaining an address fqmgwhere a sinple U-TCC i s

determ ned to .be recorded by adding a prescribed offset value to a U- TOC

start address USTA displayed at the P-TOC, a sinple U TOC nmay be read from

Wit (REEPRRGEHRPICHS REFEANS ol Mol Caiitnt Takh o Abort ot " 021

' ABSTRACT OF THE DISCLOSURE

The present invention relates to a recording medium
recorded with aqdio data and general data (incidding image
data for computers and character'data) mixed together,
provided with data for each control region, where by
providing a special simple control region, editing of
complicated control regions does not have to be carried out
and a memory region is not necessarylas a working region'for
editing.

| ‘The present invention aisé provides a playback dévice
where playback can be achieved without mixing the simplel
control region with the control region for the aﬁdio and

- general data and, by also reéordingﬂ copy-protection
infaormation at the simple control region, a playback
operation from a recordiﬁg medium which has been copied
illegally will not be pﬁssible. |

Thé present invention further relates to a recording

" device a recording device for updating each control region
' ~while data ubdating is being carried out at the recording
medigm.

Figure 1
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- The present invention also provides a playback device where

playback can be achieved

without mixing the simple control region with the control region for the audio and general
data and, by also recording copy-protection information at the simple control region, a
playback operation from a recording medium which has been copied illegally will not be

possible.

The present invention further relates to a recording device for updating each control region

while data updating is being carried out at the recording medium.
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W%, by entering data files corresponding to a_si
the control of a data U-TOC, this data file can becone|t
hi gh-speed editing operations occurring at the data U &@%%gj %WO%H"E' 'l
utilizeg effectively by each type. For exanple, photog}aphs. m nl'.
by a portable still canera having a.recording functionltuysing d " sEapret:
TCC and ‘may be recorded on a disc as a dg4s file. These may then be pl ayed
back “and vi ewed using full specification recording/playback equi pnent and.
the necessary data files may be selected and put under the control of the
data U-TOC so that high speed editing for each type may be carried out. V-4
Copy protected data recording enploying a sinple U TOC. Wth this type B
al so, the sinple U-TOC is controlled

14
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by a UTOC and/or a data U-TOC. This is then used to provide a hidden

C oo
gg’fféacm\&ﬂgsr

b 3 A5 198

recor ged———

protection region for preventing illegal copying and copy
carried out. In this enbodinent, a sinple U TOC has been u
instead 8f a sinple U-TOCC, a recordlng/playback contro

provi ded as a dedi cated copy. protection area and this nay
a keyword. In this case, a keyword for c® protection is

within the sinple UWTOC. This recording process is shown in FIG 42.

first

FIG.2

110

First, keyword data set-up in a recording programfor copy protection is
generated by the recording device (F801). Then, a keymorg;is regor ded using
a single directory - 0 o
: - ~-
w| s3 @2 8 5%
“JEgg| ~]2§ ozl |<g
NEZ8 S a 28] |88
CH = & &
<t 5| N NN A A P
v loa € w» & 5 . 5 s
188| V1E5=| | 2| |8 |2y .23
Ea E 2t | |33 BeY @Bed
83 28 | |88 385 |88
AN ][ AN
o\ \y N \y (
) AN AN jt )
N
o ()
Yl €. h 0
' S 38
8 &
N | 4
[«)]
8
system controller '3
) y g
~ 3
A [y gi
5
i O.
2
g 3 B!
g 8| @ 3
c ® IN Q-
[+ © o
™ ]
o
P
N Y
L
(-3 =
£l & > -
D = w £ ~ ol
‘-J/ POl |[Esp Ny §3§ B
Ly N 158
Q Z |88
‘..
© .
N

1dBc_



unit of the sinple U-TOC showmn in FIG 22, This is to say that a keyword is
recorded using the 8 data file nane bytes of the directory unit (NaneO to
Nane7) and the 3 suffix bytes (Suffix to Suffix2) int
the case Wescribed in type A Then, the presence of a
correspondl ng to the data file of dlrect :h}/ unit | engt
presence of a directory unit recorded w tH4 keyword, _
category information (Category) and volune information
Volunel-1). If this kind of directory unit data is creat ed (F802), a
prescri bed of fset.value is added to.the U-TOC start address USTA and the
cluster address of the sinple U-TOC to be recorded within the

recordi ng/ pl ayback control arga is obtained. This cluster address is then
witten as a sinple U-TCC (F8 3). Copy protection can therefore be carried
out by o
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preparedly recordl ng a keyword within the sinple U-TCC, with the pl ayback
device then carrying out processing in response to this key
Usually, in the case of playing back data froma certain
it to another disc, the sinmple U TOC is ignored at the di
pl ayback side. Further, it is possible to playback and copy @thgﬂadf
_corres‘pondl ng to a si rrpl e U-TOC by pl ayi mgyasack using the af-or-eARHT
ki nd of sinple U TOC but-copyi ng cannot- be achi eved because the si rrp e
U- TOC does not itself provide a playback output. It therefore foll ows that

a keyword has not been recorded vmthat;_he data copied to the disc. V-5
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processi na Here, a playback process i s described for carrying out copy
protection in the case where a keyword is recorded within le U TOC on
a regular disc. FIG 43 shows the process carried out duri nggpj_@d -
process a&fter the disc has been installed and the P-TOC afd
read out is shown. |f there is a playback o @tlon or th d)étge]
the installed disc 1, the controller 21 ac an addre

is the U-TOC starter address UST recorded in the P-TOC with a prescrlbed
of fset added (F902), determ nes whether there is data at this position,

and

t hen determ nes whet her or not a sinple UTOC is present in this data
(F903, F904).
16bit B 16bit ‘
MSB LSB|{MSB 1.SB{MSB LSB{MSB LS8
00000000 11911111 11111111 11111111 0
11111111 11111111 - 411111111 11111111 1
header GEREREE 11111111 11111111 00000000 2
clusterH clustert. 00000000 000000 3
00000000 00000000 D00D0000 00000000 4
00000000 00000000 00000000 00000000 5
‘._HEM n “ ' " L] " . L] X L] 6
disk type rec power first TNO last TNO 7
read out start address{LOA) _ - usedsectors | 8
power calibration area start address(PCA) rec powerPW2 | 9
U-TOC start address{USTA) 00000000 10
recordable user area start ad dress(R%TA) 000000090 11
00000000 _ P-TNO1____ P-TNO2 P-TNO3 12
_P-TNO4 P-TNQ5 -TNQO86 P-TNO7 13
compatible table o
indication data "'* o
P-TNO248 P-TNO249 P-TNO250 “P-TNQO251 74
P-TNQ252 P-TNO2563 P-TNO254 P-TNO255 75
00000000 00000000 00000000 00000000 76
00000000 00000000 00000000 00000000 77
(o1 - start address (track #1) rack mode | 78
L end address 00000000 79.
02 r-_start address (track #1) ~{rack mode 80
L end address 00000000 81
03" " start address (track #1) track mode 82
C"end address 00000000 83
control — e —
table — —
(255 B
part table)] FC r start address irack mode 580
_ “"end address 00000000 581
FD r start address track mode 582
. L end address 00000000 583
FE — start address track mode 584
. * end address . 00000000 585
FF: tart add track #255) track mode 586
L —E3 Ma_@'ess 00000000 | 587

P-TOC séctor-o

FIG.5



112 Then, "M EX" Code data is read and a sinple U-TOC i s rege=t
dgaterm' ned to exist. If a sirrple'UTOp i; reaq, a directoryj REPLA

exi st ence* or absence of a keyword is confirmed (F906). i.e.
unit recorded with a keyword is confirned /g8 the categor
(Cat egory). and the vol ume i nformation (Vol unel -0, Vol unel -1) and this
-keyword derived fromthe bytes of the data file (NameO to Nane7) and the
suffix (Suffix0 to Suffix 2) is confirnmed. If the correct keyword is
present, the disc is determned to be regular (F907) and a programis
executed in response to playback operations etc. (F908). On the other hand,
if a sinple U TOC does not exi st 6ol sinmple U-TCC exi S]ib%nbUt is not witten

with a keyword or the eeﬂywd—i—s—-ge-t—ee-hﬁeet- ned to be
an msB  isB|mse  tsB|lmse isB|lMsB  isB
00000000 111117111 ~ 11111111 11111111 0
11111111 11111111 11111111 11111111 1
header REEREER REEEREE M R ERRREE 00000000 | 2
cluster clusterl 00000000 00000010 3
00000000 00000000 00000000 00000000 4
00000000 00000000 00000000 00000000 5
00000000 00000000 00000000 00000000 6
maker code. model code first TNO last TNO 7
00000000 | 00000000 00000000 used sectors | 8
00000000 00000000 00000000 00000000 9
00000000 00000000 00000000 disk serial No | 10
( disk _ID P-DFA P-EMPTY 11
. P-FRA P-TNO1 - P-TNQ2 _P-TNO3 12
. P-TNO4 P-TNOS P-TNO6 P-TNO7 13
compatible table 4 . " T
indication data e ]
P-TNQ248 P-TNOQ249 P-TNO250 | P-TNO251 74
\ P-TNQ252 P-TNO253 P-TNO254 P-TNO255 75
00000000 00000000 00000000 00000000 76
) 00000000 00000000 *__00000000 - 00000000 77
(01 —start address_ track mode | 78
end address 1 link information | 79
02 start address —_track mode 80
_ end address Tink information | 81
03 start address —_track mode 82
__end address link information | 83
control L e —
table N —— ———
(255 9 , : : ' '
part table)] FC: start address track mode 580
end address . link information | 581
-FD start address _track mode 582
i end address link information | 583
FE start address track mode 584
_end address link information | 585
- FF start address track mode 586
\ . end address link information | 587
~ U-TOC sector-0

FIG.6



illegal copy (F903 - F909), (F904 - F909), (F906 - F909).
copi ed di sc has been determ ned, the systemcontroller 21 c
i gnores playback operations etc. will not be operable (F910})|
an illegally copied disc is regarded as an invalid disc by
recordi ng/ pl ayback device with respect to-recording and pl ayi
reliabl e copy protection is achieved. /43 VI . Data file recording
position controlled using sinple U-TOC As descri bed above, as
recordi ng/ pl ayback nethods enploying sinple UUTOC s, there is a nethod A
and a nethod B. In the case of nmethod A, a sinple U-TOC and a data file
corresponding to the sinple U-TOC are recorded in a free

----------------
“ree

P-FAR=| 03h

start address end address  link information
.03h° S o3 E os 18h
A
(,
18h" S 18 E 18 1Fh
J
(,
1Fh- S 1F E 1 2Bh
(r _}
2Bh S 28 E 28 E3h
J
s . '
E3h S E3 E es 00h

FIG.7




area. In the case of nethod B, a data file corresponding to
Is recorded in a free area. The sinple U TOC is then record

| RERIAG

in the data U-TCC. | ith the data file (in th f qt €7
in the data . In either case, the data file (in the case of qt.ypg. £

the data*file and the sinple U- TOCC) .may be recorded at any [n’ fﬁ-la%-@ém
the free area. However, in this enbodi nent ese daras

| recording of these gata Fries
takes place at a position which'is as fara/zfs5 possi bl e towards the outer

side periphery of the disc.- In the follow ng, an explanation is given with
regards to this recording position. This description is given taking type B
as the exanple, with the recording position giqihe data file correspondi ng

applicable to type

to the sinple U TOC being described, _but this 1's _equall
A. This is the same for the recordi fbgot i*—Jo,n'-’of tthsi le U-TOC $n type
A. FIG 44(a) shows a case wherera ff@q {il1¥ KFL11¢arredponding to p sinple
U-TOC is recorded towards the §§ vse | &
[ . 2 o
. ; 2 .
[ 8 o M1
! o .
—_ ! Q 4 MT
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" 3 5 DRB
,' ,/" =T "
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inner periphery of the free area in relation to other items. At this tine,
the data track is positioned further towards the outer perijp >
data file KFL1 i.e. the 114 data U-TOC has an address [
than that= of the data file KFL1. Here, as described above,
carried out to enter a data file KFL1 corresponding to theik
under sthe control of the data U-TOC. In 22 case, as the entry t
-the data U-TOC may be updated in such a manner that the area recorded with
the data file KFL1 may be controlled as a new data file FL3 at the data

U TOC. Also, the area of the data file KFL1 is taken out of the

defective area on the U TOC and

boot area sector structure 1

16bit 16bit

MSB LSB{MSB LSB{MSB LSB |MSB LSB
0 sync sync sync sync T
1 sync _sync . —_sync ~_sync
2 Sync SYNG SYNG sync header
3 | clustarH -__clustarl. sector mode X
4 00000000 00000000 00000000 00000000
5 0000000 00000000 0000000 00000000 A
6 block 0-0 block 0-1 block 0-2 block 0-3 y
7 block 0-4 block 0-5 __block 0-6 block 0-7
8 block 0-8 block 0-9 __block 0-10 block 0-11 | | blocks
S M ‘512 bytes
[ ——, :
133 block 0-508 block 0-509 block 0-510 block 0-511
134 block 1-0 block 1-1 block 1-2 block 1-3
135 block 1-4 block 1-5 block 1-6 block 1-7 data area
— — * |:2048 bytes
[~ - ——
518 block 3-504_| __ block 3-505 block 3-506 block 3-507 EDC area
517 - ___block 3-509 ock 3-510 ck 3-511 i J 4 bytes
518 EDCO EDC1 EDC2. EDC3 +~
519 | P-pariiy0 P-parity1 P-parity2 P-parity3 Y : }
520 P-parity4 P-parityd P-parity6 P-parity7
521 -P-parity8 P-parity9 P-parity10 P-parity11 \
S : P-parity
— —_— 172 bytes
563 P-parity168 P ‘ 169 . P-p 'gt¥170 P 171 Y ELS frea
X A P-parity -par -parity X 5 276 bytes
564 Q-parity0 . Q-parity1 Q-parity2 Q-parity3 ) "
565 Q-parity4 Q-paritys Q-parityb Q-parity7 ‘ .
- - p—— “v: Q-parity .
—— i —_— 104 bytes
587 Q-parity100 Q-parity101 Q-parity102 Q-parity103 RN ]

FIG.9



I ncorporated with the data track parts.
positioned further towards the inner periphery than the df
| for the data U-TOC to be recorde
positior of the part at the innernost periphery of the L

this point.

It

IS nornma

data track. Therefore,

If the data file KFL1 is
maki mg up the data track as the data file/$p3,

This new data fil g&F=3=

i ncl uded W
the data U-TOC has to

B e = o e

be

recorded directly before the part becomng this data file FL3. Because of

this,

the updating for entry by the data U- TOC is not the only process

carrled out at the time of entry. This updated data U-TOC i s recorded
directly before a -part which becones the kind of data file FL3 shown in

"FIG 44(b).

260
261
262
263

516
517
518
- 519
520
521

563
564
565

587

 ONOUAON=O

boot area sector struclure 2

“16bit

T T

L) 16bit .
MSB LSBiMSB ~ LSB{MSB LSB{MSB LSB
sync sync sync sync
sync - sync_ sync sync
Sync SYnc Syné .~ sync
clustarH clustarl . sector mode
00000000 00000000 00000000 00000000
0000000 0000000 00000000 0000000
block 0-0 block 0-1 block 0-2 block 0-3
block 0-4 lock 0-5 lock 0-6 lock 0-7
| block 0-8 ] - lock 0-10 -
block 0-1016 | Dlock 0-1017 block 0-3018 | block 0-1019
block . 0-1020 block 0-1021 block 0-1022 block 0-1023 .
block 1-0 | - block 1-1 block 1-2 block 1-3
block 1-4 block 1-5 block 1-6 block 1-7
e pen———————— . el
block 1-1016 block 1-1017 | block 1-1018 | _ block 1-1019
block 1-1020 block 1-1021 .block 1-1022|  block 1-1023
EDCO EDC1 EDC2 EDC3
P-parityQ P-parity1 -parity2 ='-par5ty3
P-parity4 P-parityd P-parityt P-parity7
P-parity8 P-parity9 P-parity10 P-parity11
_— —— —_—
P-parityil68 | P-parity169 | P-parityi70 P-parity171 |
Q-parityQ Q-parity1 Q-parity2 Q-Qar!tys
Q-parity4 Q-paritys Q-parity6 Q-parity7
Q-parity100 Q-parity101 Q-parity102 Q-parity103

FIG.10

A process for -entering the data U-TOC area shown in

header

| blocks

Y

data area
.2048 bytes

\

P-parity
172 bytes,

y
s
Q-parity

104 bytes:

|

X

\

‘1024 bytes:

EDC area
[~/ ‘4bytes

ECC area
(276 bytes



115 FIG 44(c) which has existed up until nowinto a free § Req
required. Nanmely, a nultiplicity of processes consisting o (
data U-TOC contents, recording to the updated position of
and updating the data track, defective area.and free area i 1008
becone necessary. On the other hand, FI Cil ﬁ(a) shows the caseé where=a—aal.a.
file KFL1 corresponding to the sinple 3AC i s recorded at a position
towards ‘the outer periphery disc side of the free area. In this case, the
data track is positioned further towards the inner periphery than the data
file KFL1. The data U—TOC; t_hsretpgre (gas an. address preceding that of the
data file KFL1. Here, afC'SPereseirdyl sede stPf™Ping the data file KFL1
corresponding to the sinple U-TOC under the control of the

D 16bit e 16hit .
MSB L.SB|MSB LSB|MSB MSB LSB
0 “SYync sync Sync sync T
1 sync sync sync sync
2 Sync sync Sync sync 1 header
3 clustarH clustarl. - sector mode X
-4 00000000 00000000 00000000 00000000
5 00000000 00000000 00000000 00000000 _
6 [ 00000000 "M D" "o 'y
7 "o" N _version 00000000
8 00000000 00000000 00000000 00000000
9 0000000 00000000 00000000 00000000
10 _loqgical block size logical clustar size
11 | allocation block size 00000000 | 00000000
12 : number of allocation blocks
13 .' recordable allocation block total
14 yet 10 be recorded allocation block number
15 already recorded allocation biock number
16 defect allocation biock number
17 00000000 _ | 00000000 00000000 [ 00000000 data area
18 directory number file number 2048 bytes
19 maximum ID . _
20 volume atiributes i 00000000 | 00000000
21 volume management area length
22 volume management area position
23 volume space bitmap position volume space bitmap number
24 |_final management table position management table humber
25 |_tinal extent record block position _extent record block number
26 | final directory record block position| directory record block number
- 27 ____root directory record length
28 | number of directories within the root direcio 00000000 00000000
29 00000000 lI 00000000 00000000 00000000 '
80,72 name ID etc. !
517 ‘ Y
518 [ __EDGO EDGi EDC2 EDC3 = EDCarea 4 bytes
‘519 P-parity0 P-parity1 P-parity2 P-parity3 ] 3
520 P-parity4 P-parityd P-parity6 P-parity7 '
521 P-parity8 P-parity9 _ P-parity10 P-parity11 P-parity
: - — 172 bytes
- — : - _ ECC area
563 P-parity168 P-parity169 P-parity170 P-parity171 X } ‘276 bytes
564]  Q-parity0 Q-parityt | Q-party2 | Q-parityd |
565|  Q-parity4 Q-parity5 Q-parityé Q-parity7 Q-parity
. o 104 bytes
I N -
587 [_Q parity100 Quparityl01 | Qparity102 Qparityl03 | _y_ j

FIG.11



data UTOC is carried out.
U- TOC may be updated so that an area recorded with the data [i
controlled as a new data file FL at the data U- TOC. Furt her,
the dataxfile KFL1 is taken out fromthe detect area on the
incorporated with the data track parts.
modi fy the data U- TOC position and cod2d¥3s are re-witten only for

In this case,

as an entry operatigs

In thi's case it

portions of the data U-TOC which require updating.
necessary to update the free area on tthe U-TOC. This neans that entry can
be conpleted by a conparatively sinple process.

- .
ONONLWON-LO

(4]
-
(3]

516
517
518
519
520
521

563

564
565

587

Volume space bitmap sector structure

S

116 It

FIG.12

eea

is al so not

g 16bit y 16bit -
MSB L.SB{MSB LSBiMSB -.LSB|{MSB LSB _
sync sync sync sync IR
sync sync _sync sync
sync Sync SYNnc Sync header
clustard clustarl. sector mode X
00000000 00000000 00000000 00000000 B
00000000 00000000 00000000 00000000 +
—— bntmama:lta ‘ : ) i
) M - :
! ' ! : 1 |dataarea
3 ' T Lo Vo :2048 bytes
/,

—— . —~ ! EDC aréa
DGO EDC1 EDC2 EDC3 &/ Abyes
P-parity0 P-parity1 P-parity2 P-parity3 } 3
P-parity4 P-paritys P-parity6 P-parity7

— - ___P-parity9 P-parity10 P-parity11 P-parity
_f o ‘172 bytes- _
ECC area

P-parity168 P—pantv169 P-parity170 P-parity171 X1 ‘276 bytes
Q-parity0 Q-parity1 Q-parity2 Q-panty3 Y
Q-parity4 Q-parityd Q-parity6 Q-parity7 .

[ — Q-parity
104 bytes.
Q-parityi00 |  Q-partyi0l | Q-panty102 | Q-partyi03 | y_ )



As can be seen from the examples in FIG 44 and FIG 45, with regards to a
data file corresponding to a sinple U- TOC, entry processin
U- TOC can be-considered and recording as far as possible to *ﬁ‘—__7
peri phery* of the disc becomes possible. In addition to thi

into the data U-TCC, it is preferable to have the position [pt8tehe . thisdhe
data files and the position of the data L374B physically close Fe—aRie s !
t he access speed at the tine of playback fast. In particular, in the case
of the CLV nethod, the nupber of rotations of the spindle notor changes
dependi ng on the posr;ron'on the disc and in the case of accesses over |ong
di stances, time is negessary to control the number of rotations of the
spindle notor. Fromthis pornt of view al so, it is.-preferable to have the

data file position and th da;a.L#TOC position cl ose together Ther ef or e,
in this enbodi nent, t1q\recorﬂrhg,posrtron
L-S?--}—» 3
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of a data file corresponding to a sinple U-TOC is set up under the
followng conditions 1, 2 and 3. 1 When no data track (d@

exi sts. The necessary area length is searched for at ther
t he out ernost periphery of the disc of the .
this way, when a data track is forrred](a)i"{)g this, the dat Wil

becones t'he l-eading position is nmade 't further towards ;
peri phery of the disc than the data file corresponding to the sinple U
Further, by recording at. the outernost periphery, the degree of freedomi s

maxi m-zed when recording data tracks after this. 2 \Wen a data track
(data U-TOC) exi sts. _
Center structure of management table
B " 16bit P 16bit .
MSB LSB|MSB LSB|MSB ‘LSB|MSB LsBl
0 sync sync sync sync 1
1 sync sync sync sync
2 sync sync sync Sync header.
3 clustard clustarL _sector mode . RE
4 00000000 0000000 00000 00000000
5 00000000 00000000 . 00000000 00000000 _
6 management block entry 0 - .
7 management block entry
8 management block entry 2
9 management block entry 3
10 management block entry 4
11 manageinent block entry 5
- o 5
: es
515 management block entry 509 . y
516 management block entry 510 EDGC area
517 management block entry 511 B :_/- 4 bytes
518 EDCO “EDC1 EDC2 EDC3 =
519 P-parity0 P-parity1 P-parity2 P-parity3 \ W
520 P-parity4 P-parity P-parity6 P-parity/
521 | _. P-parity8 P-parity9 P-parity10 P-parity11 P-parity
— e ‘172 bytes
_ ECC area '
563 P-parity168 P-parity169 . _P-parity170 P-parity171 X B 276 bytes
564 Q-panty0 Q-pantyl - Q-parity2 Q-parity3 A :
565 | _Q-parity4 Q-parity5 Q-parityé Q-parity7 .
—_— Q-parity
' 104 bytes
- . ]
587 |__Q-parity100 Q-parity101 Q-parity102 Q-parity103 X J

FIG.14



' ——
A region of the necessary length is searched for fromthe e ﬂgl,r‘]g _
area at positions which are towards the outer periphery fronpthe CFMENT
and close to the data track. In this way, data files corres oMénﬂ‘qm{r
sinple U-TOC are nmade to be further towards the outer perip a "'t-he-.dm_
than the data U-TOC and if possible, recorded in a position continurng /
fromthe data track. This can-be .utilized3445%h regards to the access speed
after entry. 3 Wien a free area fulfilling the above conditions does not
exist. In this case, recording is carried out at a position which is, if
possi ble, closg Lo the outer periphery of th.é‘g’g? sting free area. In this
case, as showin FIG 44, the case arises WAer® the data file
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118 During the recording of data flles enpl oyi-ng sinpl e U—
sel ecting the recording position in the above way, the rec rﬁg
pl ayi ng back etc. of normal data files using data U-TOC s fan- b

%@%ﬁwﬂ

“under the nost desirable conditions. An enbodi ment of the pr, §eri¢ AUGgggn

has been descri bed above,

but various nodifications of th

1

FIG.16

i nvention are possible in addition to th di ment shown. [errj 119 -
WHAT | S CLAIMED | S: ‘
directory record block sector structure
{directory records for directory use)
B 16bit . 16bit
MSB LSB|MSB LSB|MSB LSB |MSB' LSB
0 sync sync sync sync Ny
1 sync sync sync sync
2 Sync Sync s¥ﬁc Sync header
3 clusterH clustarl sector mode X

4 00000000 00000000 00000000 00000000

5|___00000000 00000000 00000000 00000000 N

6 directory record length attributes [ [}

7 csc |y ]
8l . _shotnamelD_ ______ ___._______.
9
10 directory creation time
i directory update time
12 status update time -
13 directory ID number . _
14 - directory length directory
15 ; position of final directory block number of directory records :egg{td'
R padding
e --- systemextensionarea ~--~f----<--v---- )
“M x daia area
— | 2048 bytes.
. —_— .
517 ' J
518 EDCO EDC1 "EDC2 EDC3 <=/ EDC area 4 bytes
519 [ P-parity0 P-parity1 P-parity2 P-parity3 ) )
520 P-parity4 P-paritys __P-parityé P-parity7
521 P-parity8 P-parity9 P-parity10 P-parity11 P-parity
e —] 172 bytes’

: _ { ECC area
563 P-parity168 P-par y1 69 P-parity170 P-parity171 X ‘276 bytes
564 | Q-parity0 Q-parity Q-parity2 Q-parity3 .

565 |__Q-parity4 O-pantys Q-parityé | Q-parity Q-parity
—— 104 byte
_ : JR—— —_—
587 Q-parity100 rity1 -parity102 Q-parity103 i B R



type data conposed of at

control lisng the at
t he recordabl e region;

| east one file; a first control

head 6f a region recorded with the seconkl£4%

| east one file.

first control

regi on.
control

2.

ol

MR sedidf ﬁ@;ﬁg

cloBOre€dfds! f&r direofdry

| east one program and t he second-type
and a second control

e data,

f or

T

header

+

+

X
data area

T N

P-parify
172 bytes

-

x
-
Q-parity

*104 bytes

.

12048 bytes’

%

J

regi on provided at the physical
for controlling the at
A recordi ng nmedium according to claim 1, wherein the

region is recorded with an identification signal

di scrim nating between theubd b

the second-type data and the
head of the second cont rgaire

d by the first control

directory
record,
-1 unit

:_/EDC area 4 bytes:
\

ECC area
276 byles

3. A recording medium according to claim1l, wherein the first
region_further #ftrols un;recorded 16bit -
MSB LSB|{MSB L.SB|MSB . L.SB|MSB LSB
0 sync’ sync__ sync sync
1 Sync sync Sync sync
2 Sync sync sync SYnc
3 clusterH clustarl ___sector mode
4|__00000000 00000000 00000000 00000000
5] _ 00000000 . 00000000 00000000 00000000
6 directory record length attributes
7 CSC I Y
81— J_llllllshommame Ny IIIII IIIIIIIIIII
9 : _
10 direcio cregtion time
11 directory update time
12 status update time
13 directory 1D number
14 data file length
15 __._data file position
16 number of data file allocation blocks
17 associate data lenath
18 __associate data position
19| number of agsociate data allocation blocks
20llongnamelenathl _____ - _____ ) ___________ i IR
Ll lZ)CfongmameT0 ) TTTTTTTTTTTT T TT I
It it ottt ettty My padding” "~
------------- --- systemextensionarea ~---f----==-=--n-
N
N+1
r—"— T ——
517 .
518 EDCO EDCH1 EDC2 EDC3
519 P-parity0 P-parity1 P-parity2 __P-parity3
520 P-parity4 P-paritys P-parity6 P-parity7
521 P-parity8 P-parity9 P-parity10 P-parity11
S . n ————
[ _ )
563] P-parity168 P-parity169 P-parity170 P-parity171
5641 . -parit Q-parity? Q-parity2 Q-parity3
565 Q-parity4 Q-pantyb Q-parityé Q-parity7
— e ;
587 Q-parity100 Q-parity101 Q-parity102 Q-parity103

" FIG.17



regi ons of the recordabl e region.
claim1, wherein codé corresponding to "MN"

the first control
corresponding to "M NX"
region is recorded at the second control
medi um conprising:
first-type data conposed of . at
| east one file;

conposed of

at

4.

regi on.
a recordabl e region ceppds e of being reco
| east one program and second-
a first.control

region is recorded at the first contro
i ndi cating the presence of the secon

120 5.

re

A recor di ng nmedi um according to
I ndi cating thegj

o-—of

i aapmcmmsussr

type dat a

region for controlling the

at | east one program and the second-type data recorded at-the recordable

Extent record block center structure
short location

B 16bit L 16bit .
1 _ amaximumof
MSB__ LSB|MSB LSB|MsB LSB{MSB Lsg| ©4extent records
0 Sync sync sync sync |
1 nc sync sync Sync
2 g%'rc Sync sync ~Sync header
3 [__clustarH clustarl. sector mode X
41__ 00000000 00000000 00000000 00000000
5] 00000000 - 00000000 00000000 00000000 i
6 index 1D maximum depth )
7 logical ofiset 0 extent record index 0
8 ogical offset 1- extent record index 1 one extent record
9 ogical otfset 2 extent record index 2 ‘32 bytes
10 fogical offset 3 ext dex 3 in the case of use
19 logical offset 4 extent record index 4 _atc}he extent record
12 ogical offset 5 extent record index 5 index
13 ogical offset 6 extent record index 6 X
14 extent start position O - extent block number 0 [
15 —_extent start position 1 extent block number 1
16 extent start position 2 extent block number 2 ",.g‘z* gxtgnt record
17 | ition 3 extent block number 3 imth eyct:a%e of use
18 extent start position 4 extent block number 4 at the extent |
19 extent start position 5 extent block number 5 descriptor
20 ition 6 extent block humber 6
21 extent start position 7 extent block number 7 X
2
23 data area
— ‘2048 bytes’
517 1t : .
518 EDCO EDCI EDC2_ EDC3 “§~ EDC area 4 bytes
519 P-parity0 P-parity1 P-parity2 P-parity3 ! )
520 P-parity4 P-parity5 P-parity6 P-parity 7
R > | P-parity8 P-parity9 P-parity10 P-parity11 P-parity
: : —] 172 bytes,
' ECC area
563 P-parity168 P-parity169 P-parity170 P-parity171_| _Y ‘276 bytes
564 Q-parity0 Q-parity Ct-gantyz Q-parity3 » i ”
565 Q-parity4 Q-panty5 Q-parityé Q-parity? Q-parity
—— | 104 bytes
587 |__Q-parity100 Q-parityi01 | Q-parity102 Q-parity103_| _y_ J

FIG.18



region; a second control region provided at the physical hea O
recorded with the second-type data, for controlling the at | {aBEPIAGEMENTSHEET
and a third control region for controlling the second-type dgta. 6 T |
recordi ng medi um according to-claimb5, wherein the third conf r'fte rlg4 G m J
controls the first control region‘and/or, the second control regiom as a ==
defective region. 7. = A recording nedi d/4ccor di ng to claim®6, wherein the
third control region is recorded with a copy inhibit identification code.

----------------

8. A recordi ng medium according to claimb5b, wherein second-type data
files controlled by the third control region are.controlled at the first
control region as defective regions. 9. A recordi ng nmedium according to

claimb5, wherein

Extent record block center structure

long location
B 16bit oy . 16bit 5
- . 1 a maximum of
MSB LSB|MSB LSB|MSB ' LSB|MSB Leg| 92 extent records
o[ _sync Sync SyNc Sync T
1 sync sync sync sync
2 syNG sync syNnc sync header
3 clustard clustarl sector mode X1
4 00000000 00000000 00000000 00000000
5 00000000 00000000 00000000 00000000 A
6 index Ig . T _
maximum dept :
g logical offset 0 one extent record
9 extent record index 0 ‘64 bytes,
10 |°qlc§| offset 1 . in the case of use
11 exient record index 1 at the extent record
R index
I . . X
20 Io1 ical dgse(t, 6 5 j [}
21 : extent record index . ,
22 extent start position 0 ' o gxtent record
23 : extent block number 0 - i th eytc:ss o of use
24 extent start position : o the oo en? s
25 extent block number 1 _ deécriptor
26 —__extent start position 2 ' _
27 extent block number 2 X -
) - ’
- !
36 —_extent start posttion 7 data area
37 extent block number 7 . 12048 bytes-
P . ~ _‘ﬁ
.518 EDCO EDC1 EDC2 EDC3 —/ EDC area 4 byles.
519 P-parityQ P-parity1 -parity2 P-parity3 - [} }
520 P-parity4 P-paritys P-parity6 P-parity7
- 521 P-parity8 P-parityd P-parity10 P-parity11 P-parity
| ' — 172 bytes.
[ — ' ECC are
563 P-parllyi68 | _P-parlyiod | P-pantyiZ0 | P-paniyi7i | .| 276 bytes
564{ __ Q-parity0 Q-parity? Q-parity2 Q-parity3 L :
565] _ Q-parity4 Q-paritys Q-parity6 Q-parity7 Q-parity
: — | 104 bytes
[ ' I
587 Q-parity100 Q-parity101 | Q-parity102 Q-parity103 1 J

FIG.19



second-type data files controlled by the third control Qi

are controlled at the second control region as defective regi l_i—g~—"‘*‘j
recordi ng nedirum according to claim5, wherein the third
and secend-type data files controlled by the third control:
controlled at the first control region as second-type data:
recofdi ng medi um according to claimb5, 2Ré#8in the second-type data files ——
controlled by the third control region are also controlled at the second

control region. 12, A recordlée}% as cordl ng to claim111, wherein the
j % Bfess

second-type data files controll e second and

B 16bit L 16bit _
MSB LSB|MSB LSB{MSB LSB|MSB LsBj _
0 sync sync sync sync )
Sync sync sync sync
; s¥nc ' s¥nc Syne Sync .| header
3 clustar clustarl sector mode X
4 | logical sector-0 | logical sector-1 | logical sector-2 | logical sector-3
5 mode category index reserved _
6 D0 D1 ID2 D3 __ ¥
7 data byte 0 data byte 1 data byte 2 data byte 3
8 data byte 4 data byte 6 data byte 6 data byte 7
9 data byte 8 data byte 9 data byte 10 data byte 11
10 data byte 12 data byte 13 data byte 14 data byte 15
11 data byte 16 data byte 17 data byte 18 data byte 19
12 databyte 20. | data byte 21 data byte 22 data byte 23
13 |_databyte 24 data byte 25 data byte 26 data byte 27
14 | databyte 28 data byte 29 data byte 30 data byte 31 data area
15 data byte 32 data byte 33 data byte 34 data byte 35 2048 bytes,
16
17
513 |
514 | data byte 2028 | data byte 2029 | data byte 2030 | data byte 2031
515 [ data byte 2032 | data byte 2033 | data byte 2034 | data byte 2035
516 |_data byte 2036 | data byte 2037 | data byte 2038 | data byte 2039
517 | data byte 2040 | data byte 2041 | data byte 2042 | data byte 2043
518 | data byte 2044 | data byte 2045 | data byte 2046 | data byte 2047 1
519 Aux 0 Aux 1 Aux 2 Aux 3 \
520 Aux 4 Aux 5 Aux 6 Aux 7
. 521 Aux 8 Aux 9 Aux 10 _Aux 11
- 522 Aux 12 Aux 13 Aux 14 _Aux 15
- additional area
562 : 276 bytes’
563
564
565
566 ' .
-
. . S ——
586 Aux270 Aux 271

587 Aux 272 Aux273 | Aux 274 Aux 275 \ 5

FIG.20



third control regions are controlled as wite-protected data. -13.

recordi ng medium according to claim5, wherein code corre ng{‘wﬂ&gyrl&#h

showi ng the presence of the first control region is recor
control region; code corresponding to "M NX" show ng the ﬁi fUBn

second control region is recorded at the igggnd control r _aﬂ.rif‘ﬁdn """
corresponding to "M EX" showi ng the pres% of the third control region is
recorded at the third control region. A recordi ng medi um according to
claim5, wherein the third recordi ng_regl on is recorded at a region offset
by data U-TOC compatible data playback process :
P-TOC access .
“F101
< P-TOC present?> I -
Y F102  (gisceror )
' F103
access U-TOC
F104
<U-TOC presentz >N 2
Y F105 C virgin disc )w
data track present’o> ' F106
access data track closest

to inner periphery

~F108

| read data U-TOC ]‘/\F1 09

file access operation?

5 F110
[ accessfile andread |~
Fit1

| outputdata in response to operation f—

—N< END? >
| g ~“F113

FIG.21

“F112




122 a prescribed anount froma recordi-ng position of the first control

region. 15.

control

A recordi ng nedium according to claim4, whd
region is recorded with a copy inhibit

i denti fi cat]

(S MA

tF [EIE EQ

sheey,

pl ayback +ret hod for playing back data froma recordi ng nmedj um cgr@%m a

recordabl e regi on capable of being recorded-with first-ty
t ype 2dt4% conposed of at Ieast one

| east one program and
and a second

of at
file;

‘| east one program and second-
a first control

region for controlling the at
the second-type data recorded at the recordabl e region;

control region provided at the physical -head of a region recorded with the
second-type data, for controlling the at |east one file, said playback
nmet hod simple U-TOC sector structure
directory sector
B 16bit P 16bit -
MSB LSB|{MSB LSB|MSB LSB{MSB LSB _
0 sync sync sync —_sync T
1 sync sync_ sync sync
2 [ syne SYyNG syne 8YNG | header
3 clustarH clustarlL sector mode X
4| 00000000 00000000 00000000 00000000 -
g 009%?900 OOQ?QOOQ 009%0900 009())(0900 -
7 name 0 name 1 name 2 name 3 Y
8 name 3 name 5 name 6 name 7
9 suffix suffix 1 suffix 2 __category -
10 [__volume 1-0_ | volume 1-1 volume 1-2 | volume 1-3 directory unit
11 |__index 0 index 1 flag _year. 32 bytes.
12 month ay hour minute
13 00000000 clustarH clustarl seclor
14 reserve reserve ~_reserve reserve
15 '
16 o
17 data area
" — . 2048 bytes:
516
517
518 : J.
519 AUX 0 AUX 1 AUX2 . AUX3 !
520 AUX 4 AUXS AUX 6 AUX7
521 AUX 8 AUX9 _AUX 10 AUX 11
522 AUX 12 AUX 13 AUX 14 AUX 15
. : : AUX area
276 bytes’
|
587 AUX 272 AUX273 | AUX274 AUX 275 X

FIG.22



conprising the steps of: reading-out the first control region; deternining

whet ker or not second-type data has been read-out fromthe [fFrrs—=ecormTFoF

regi on; accessing the physical. head of the recorded second-|} BERLAGEMENT SHEET
on the fifFst control information and reading out the secon contqgl ~ %
I nf or mat'i on when exi stence of second-type data is determn D?Enm-ﬁeAUG#Bﬂam

precedi ng step); and 123 accessing fiR3/48 a based on t =out
second control information. 17. A pl ayback nmethod for playing back data

froma recording medi um conpr ising: a recordabl e region capable of being
recorded with = ' . ’
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first-type data conposed of at |east one program and second- type data
conposed of at least one file; a first control region f@r [ 1
at | east one program and the second-type data recorded t"ﬁg‘h%&:éyrﬂ%ﬁéeﬁe}‘
region; & second control region provided at the physica aéu?aq gf_ABGrmon !
recorded with the second-type data, for controlling thef Nk 2 CA e YT !
and a“third control region for control 344X he second-type data, said

pl ayback nethod conprising the steps of: reading out the first control -
region; determning in a firsE eterm nati on whet her or not a defective
region is being contrgl@ ed wi-EHEn the read-out first control region;
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determning in a second determ nati on whether or not an error exists in the
accessed defective region; 124 determining in a third determ '

whet her or not a third control regi on exists when an

in the défective region accessed in the second determ il ST
contents of the third control region when a third cont ol rdpilpo
determined to exist in the third detern2h&#bon; and acHeS@fnHt"
based on the read-out third _control information. 18. playback nethod
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correspondi ng to "M EX" -exists. 19.

data froma recordi ng nmedi um conpri-si ng:
being recorded with first-type data conmposed of at
| east one file;
| east’ one program and the second- type Simca e
Rédnbn provided at the phyS|caI

for controlling the
regi on recorded at a position having

second- type data conposed of at
controlling the at
t he recordabl e region;
head of a ..
at | east one file;

a second control

and a third control

A pl ayback net hod
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125 control region, said playback nethod conprising the steps of: reading
out the first control region; carrying out a prescribed operation based on
an address of the recorded read-out first control regi ST

third corntrol region based on results of the operation ‘ﬁ%} SHEET
contents of the third control region; and accessing fi e da tr
read-out third control infornmation. 20.54 45 pl ayback, dg for 35ay1ng
back data from.a nmedi um conprising: a red%rdable regi on capable of “being
recorded with first-type data conposed of at |east one program and second-
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program and the second-type data recorded at the recordable region: and a
second control region provided at the physical head of a region recorded

pl ayback device conprising: playback nmeans for reading d
control region; [err] 126 neans for dg_&z&gjni ng Wnethbh ar. nét
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deternines the existence of the second type of data, the physical head of a
position recorded with the second-type data based on the . control

i nformation and readi ng out the second control region; & qpi ENT S
accessing file data based on the read-out second controljinfornmation.”
A pl ayback device according to clai'm 20, further equi ppefl gt h inca
nmeans for accessing a defective area h2spson control in - i c i
first control region and/or control information of the second control
regi on and nmeans for playing back the accessed defective region and
determ ni ng whether or not a copy inhibit identification code is recorded.
22. A pl ayback device for playing back data froma recording medi um
conprising: a recordabl e regi on capabl e of being recorded mnth first-type
data conposed of at |east one program and second-
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simple U-TOC compatible data recording process
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type dat a conposed of at |east one file; a first controlz n_f or

controlling the at |east one programand the second-typ ﬁg,g dé\ﬁ
t he recordabl e region; [err] 127 a second control region pro T

physi cal* head of a region recorded with the second-type q;g,@

controlling the at least one file; and a third control %eggh”
cont rol | i ng the second-type data, said 30ppack device conprising: p
means playing back recorded information; first determning neans for

det erm ni ng whet her or ggpled- tl@(f;es,hﬂ,afg;erdgglpmgbawempp@@gsged wthin first

contr ol ?
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i nformation played back by the playback neans; first control neans for,
when determ ned by the first determ nati on neans that A FOH:
bei ng control |l ed, accessing the defective region based| BFPHACEMENTSHEET on
control data; second determ ning means for determ ning whet hpig (Ausn"ggy her e
is an error at the accessed defective region; third ddf BeW®i:m-Ag.-reans -L.or
det érmi ni ng whether or not there is a3i* control r "no
error present at the defective region accessed by the second determ ning
means; and second control nmeans for, when the third determ ning nmeans
determines the existence of a third control region, reading out contents of
the third control region and accessing file data based on read-out third
control information. -
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[err] 128 23. A pl ayback device according to claim?22, further equipped
with neans for determ ning whether or not a copy inhibit identjfi |
code is recorded at the third control region. 24.
accordi'ng to claim 22, wherein the third determ ning
whet,her or not a third control region exists by deter
codé corresponding to. "MEX" is recordé®/45. =~ A pl
pl ayi ng back data froma recordi ng nedi um conprising: a recordabl e region
capabl e of being recorded with first-type data conposed of at |east one
program and second- type data conposed of at |east one file;

Copy protection data recording process
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a first control region for controlling the at | east ore program and the
second-type data recorded at the recordable region; a second.control _reqgion_
provi ded at the physical head of a region recorded with tfeq ENPSHEET
data, for controlling the at least .one file; and a third gontro emrm
recorded at a position having an address offset by a pres:rmepgq“.gé.t._.____m___._____r_n
within the first control region, said pl3@3/Mdck device conpeistag—plbavback
nmeans for playing back recorded information; 129 arlthmetlc means for
carrying out a prescribed operation based on an address of a first control

regi on read-out by the playback neans; and

illegal disc determination process
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control means for accessing the first control region read-out by t he
pl ayback nmeans based on results of the calculation carri ¢ =
REPSACEMENTBHEE

arithnmetic means and accessing file data based on third ¢

read- out™ by the playback nmeans. 26. A playback device jaccor difﬁgt claim
25, further equi pped wth nmeans for determ ni ng whet her Datst ..ol &51998
i nhibi't identification code exists at tha4f4%rd control regrom 2 —R—=—
pl ayback device according to clains 21, 23 and 26, further conprising
control means for inhibiting glayback when a copy inhibit identification
code is recorded at the contrgl@regi on. Recording device.. 28. _ A recording

device for recording % 0r uﬁe&ti ng first-type datagand/ or se&ond-type
data froma recordi ngaf “§um‘50‘&pri si ng: £

g
= &
c o
} : 8 S
- ——— € Q L
st 8 e >
© 8 2 -%
%-‘V _ = ‘3 g
- -“ - _A;’g . . D © (7]
= — . .
£, _—
=ges ]
3
s
[+ ]
o
:a (]
2 =2
L0 A
(]
5
9 B
% s
3
[«
]
d | 8
2] Pt @ o
S @ o2
b4 -8 =8 :
: -
E © .
2 data U-TOC] _ .
2 i " 5
5 7444 " z
,?_ S 8 A
U ® a
: i
//é _
] [
- -
[0 (0]
£ 2
"/ KFLY, defective defective KFL1
N S 7 /RFL2/ area area KFL2
T ™ e
N 9_ N lead out

towards
outer

FIG 34A periphery
FIG 34B
FIG 34C
FIG 34D



a recordabl e region 'capabl e of being recorded with first-type data conposed
of at I|east one program and second- type data conposed of —..east_one

file; [err] 130 a first control region for controlling §ihEsihd '
FRACKRENT Sher

program and t he second-type data recorded at the recordablg region

1% AUB>dan

second control region provided at the physical head of a regggn.

with the second-type data, for controllimgpt4e at | east one=t
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. updating nmeans for updating first control information
t hat,

I 0. L
whi |l e second-type data is being recorded at the ré&iﬁ%ﬁﬁﬁ%ﬁké“?%%J!
the region being recorded with the second-type data i @étéoidprﬁmbﬂ&d t
the first control region, and al so for updating contr@L_Laforiaf i an TH"
second control region. 29.

N AEHRf o T i tthe
A recordi ng device according to claim 28,

wherein the region recorded with theeg&sond type of data is controlled as a
defective area at the .first control region. 30. A r-ecordi ng device for
recordi ng and/ or updating first-type data and/or second-type data froma

recordi ng nediun1conpriqug: a recordabl e regi on capabl e
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d of at |
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131 a first control region for controlling the at |east one program and the
second-type data recorded at the recordable region; a se ontrol region

provided at the physical head of a region recorded with ¥hg -
P ACEMENT kg

data, for controlling the at |east one file; and Ui
region for controlling the second-type data, said recor mte(iqmﬁeAUG m
conprising: recording neans for recordi 3§ /8brst-type dat i
second-type data at the recordable region; and updating neans for updating,
whil e the second-type data i s being recorded at the recordabl e regi on,
first control information ghgf or. second control information in such a
manner as to contr@%a regifoig recorded with the second-type dgta and the
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first control region and/or second control region and also fet updstihg—
control information in the third control region. 31.
for recordl ng and/or updati ng first-type data and/or secpnd- ty

recorded with first-type data conposed _of at | east one _
type data conposed of at |east one fild88/45 [err] 132 a first control

region for controlling the at | east one program and the second-type data
recorded at the recordabl e region;
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a second contfol regi on provided at the physical head of a_region recorded

with the second-type data, for controlling the at | east ong [ a8
third control region recorded at a position having an addrg WEWS@EET
prescribed extent fromwithin the first control region, s cofg "RUG 1993
devi ce conprising: recording nmeans for regoydbng first-typg aan@i-ok..........,
second-type data at the recordable region; and updating neans for updatt+g

whi |l e second-type data is being recorded at the recordable region, first
control information and/or se.g;%d control information in such a manner that
a region recorded with_the segcd-type data is controlled as a_defect
region at the first C@ﬁt ol rg@on and/or the second_control r¢ion and

al so for updating corﬁ@%‘gi nf@r@mation at the third c@ntrol regi@n. 32. A
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cont r ol region are recorded anew at a region physically preceding the

second type data files controlled by the sécond control r LJ:ua__seJ:x;u.l.d—_l
control region is transferred to a position physically pr L’A%éﬁE@TSHEET

1

AL

second- type data file region controlled by the new thirdjcont
133 region and control information of the first control r#ghgn.ahd The " .
second control region is updated. _ 40/45
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43/45

iegal disc determination process
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