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RECORDING MEDIUM CAPABLE OF RECORDING A FIRST
DATA-TYPE AND A SECOND DATA-TYPE, PLAYBACK METHOD
_ AND PLAYBACK DEVICE FOR PLAYING BACK FROM THE
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, recording method and playback device.

. 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 auaio 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
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into digital form are referred to as raudio data", one unit
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, program 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 informétion for use with audio data to be described

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



*7

3

As described above, program control information for

audio applications has been created in order to be suitable

_ for musical applications and cannot be considered

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 order to

. 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
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software manufacturers illegally onto disc without
permission from the manufacturer and it 1s 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
mediﬁm, 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 énd.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 thé'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
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and general aata files - (including Eharacter data for

computer use and still 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 ggneral data files and a
third coptrol region for controlling the general data files.
The third éontrol region and/or data files céntrblled by the
third control region are controlled as defective_regions at
the first control region and the second control region. The
thira control region is therefore provided in such a manner

that simple pléyback 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 generél data files afe present.
At this aetermining parf, when determiﬁed that a
general data file exists, second control information

positioned at the head of the general data file is played
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back and the general data file is blayed back based on the
played back second control region.

Moreover) the present invention also provides 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
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a third control regioﬁ and the general data file is played
back based on the playved backlseCOnd 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
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of the general data files and a third control region for
controlling generql data in a simple manner. This recording
device comprises a reéording 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
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an updating part for updating, while general data is being

lrecorded at the recordable regiop, 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'thé control
condiﬁions of the disc of this embodiment recorded with a_U-
TOC and a data U-TOC;

FIG. 5 is a view describing P-TOC séctors 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—TOCI sector' link

conditions for the disc of the embodiment;
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FIG. 8(a) through 8(c) are views describing a data
track of the 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;
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FIG: 19 is a view describing an extent record block
occurring at the data U-TOC of the disc of the embodiment;

FIG. 20 is a view describing a data sector of the disc
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
conditions after eﬁtry 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; .
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FIG. 28 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. 29 -is a flowchart for a ,recdrding process
corresponding to a simple UfTOC of the embodiment;

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
operaﬁion 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 pléyback process for
providing copy protection in the embodiment;

FIG. 34(a) through 34(d2 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-aidata 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;



13
. FIG. 38 is a view déscribing track-control conditions
of a disc recorded with é simple U-TOC of the embodiﬁent;
| FIG. 39 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. 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.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
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
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Disc structure

II-1
II-2
II-3
II-4

II-5

II-6

Dat

Cluster structure

Track structure

P-TOC sectors

U-TOC sectors (first control information)

Data U~-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

II-5-g Extent record block

Data sectoré

ile plavback process

Recording[plgyback methods emploving simple U-

TOC's

Iwv-1

Iv-2

Iv-3

Iv-4

e A
Simple U—TdC sector (third control -
information)
Control conditions in the case of simple U-
TOC recording
Data file recording process employing
simple U-TOC
Data file playback processing employing a

simple U-TOC and entry processing going to
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a data U-TOC

'Copy—protected,data recording employing a

IvV-5
simple U-TOC )
IV-6 Copy—protection—compatible playback
processing
V. Recording/playback methods employiné simple U-TOC
. {type B) '
v-1 Control conditions when a simple U-TOC is

recorded
Data file recording processing employing
simple U-TOC

Data file playback processing and admission

‘processing to data U-TOC usiné simple U-TOC

Copy protected data recording employing a
simple U-TOC.
Copy-protection compatible playback

processing

VI. Control of data file recording position using
.~ simple U-TOC . .

I. Structure of rgéo;ding[playback 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
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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 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
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oi audio signals from other sound equipment to be recorded
on the disc 1 via an audio cofd 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
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towards and away from the discT The entire optical head 23
can also be shifted across the diameter of the disc by a
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.
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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
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26. At this time, the system controller 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
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and played back. This processing infbrmation is then stored
in a temporary buffer RAM 33.

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

The playback oberation has 5een described for the case
where the disc 1 is-a nmgneto—optical'diéc. 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



25

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.
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As shown in FIG. 3(b), one cluster comprises 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 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 corntrol.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.
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The magneto-optigal area continues from the pit area af
the innermost periphery tb 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 areé and is provided as a U-
TOC region -and as a laser power calibration area.

The U-TOC is recorded as threé continuous clusters at a
prescribed position in the recording/playback control area,
with the addresses of the clusterg 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 tragks 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 ére 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 recordéd directly before the data
file FL1. | ‘

" Portions of the recordabie user area which are not

recorded with programs or data files are taken as free
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areas. This is to say thaé recordable regions are controlled
as areas Capable of being recorded from now on with programs
or data fiies. .

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.
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IT-3 P-TOC 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 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
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for identifying the presence of a P-TOC region on discs
recorded with general data.

Further, the disc type (Disc type) and recording level
(Rec power), the number of the first track recorded (First

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

The disc type is a code recorded to identify whether

the disc is a read-only pre-mastered disc,.é recordable
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
recording/playback control area.,

within the

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) corfesponding-to parts tables

of a control table to be described later is prepared for
each track recorded.
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A control table provided with 255 parts tables (01h) to

(FFh) is prepared at a region continuing on from the
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
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position and in the same way, the end address becomes the
address of the end 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.
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Sectors 0 to 7 are also prepared for the U-TOC sector
but sectors 1 onwards are optional.

For example, while a certain prograﬁ_or data file -is
being recorded on the disc 1, thé_recording/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 thé sectors being used
corresponds to one of the U-TOC sectors 0 to 7 and indicates
whether or not eachlof the éectors 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



34
tracks and data tracks recorded with data files and free
areas corresponding to control areas to be described later.

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 afea 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,
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for example, the numbers (01h) to (FFh) given to each parts

table. _

The link information for the kind of P-TOC sector 0 in
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
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defective parts, for example, "(00h)" is recorded at the
link information and there are taken to be no links.

The table pointer P—EMPT? (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 ﬁo be used parts tables exist, parts
tables are desigﬁated sequentially using 1ink information
from the parts table designated by the table pointer P-
EMPTY. All of the vet tq be used parts tables are‘then
linked on the control table.

The table pointer P-FRA (Pointer for _Free ‘Area)
indicatés free areas on the disc 1 which may be written with
data and designates a leading parts table of'qne or a
plurality of parts tables indicating parts comprised of free
areas. i.e. when a free area exists, one of (0lh) to (FFh)
are recorded at the table pointer P-FRA. The start and end
address.of_the part at the ffee 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.
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The parts control conditions made up of the free area
are shéwn 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 link of the ﬁarts table
'(03h)(18h)(1Fh)(2Bh)(E3h).cén;inuing at the table poihter P-
FRA. | |

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

However, in the case of virgih 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
"(bOh)".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
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_directly before the read-out start address (LOA-1l) is

recorded as the end address.

The table pointers P-TNOl to P-TN0255 indicate user-
recorded programs on the disc 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
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second track is being carried out, musical information can
be accessed 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.
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Namely, a start address‘and an end address éf a data
track are indicated by a parts table shown by, for example,
a table pointer P-TN04. Further, when a data track is
divided ﬁp into a plurality of parts, a parts table showing
the start address and end address of each df 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 eaéh 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
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table is taken'to be, for example, "1", the parf is
jidentified 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 w

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).
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As 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.
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IT-5-b . Boot area

A boot area is a region indicating program position
‘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 éf
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 bléck 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 recqrded as an
ECC (Error Correction Code) area.

On the other hand, as shown in the type of case in FIG.‘
10, two blocks of 1624 byte data are fecorded 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 aré the same as for FIG. 9.

II-5-¢ Volume desc?igtor
The leading management block of the volume management

area is used as a volume descriptor VD.
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This volume descriptor carries out the basic c¢ontrol of
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" ig recorded f;om 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 léngth. 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 iogical 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.
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The logiéal block number of the allocation block is
shown as the allocation block size. An allocation block is
shown in the same data units as the logical élust@r 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. 8(b) is
taken to be one application block.

Next, the Number of Allocation Blocks is recorded, witﬁ
this being the total numbér of application blocks within the
volume. In the case of a hybrid disc, this inclﬁdes the
application block number for the pit area.

' Further, the number of allocation blocks at the
recordable aréa is recorded as the recordable applicatiop
block total. This is zero in the case of pre-mastered, read
only, general data discs.

Further, the number of ailocation blocks not yet
recorded of the recordable allocation blocks within the
volume is recorded as the number of yet to be recorded
allocation blocks.

Moreover, the numbef of allocation blocks which have
already been recorded of the recordable allocation blocks
within the voiume is recorded as the number of already-

recorded allocation blocks.
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Still further, 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 management table MT, the extent record block ERB and the

directory record block DRB, are recorded.
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Next, the root director byte length and the number of

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 Volume-space hitmap

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
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'where, in a 2048 byte data area following a header recorded
with a synchronization pattern and an address, two bits are
allocated to every one allocation block. . )
An EDC érea 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 aré 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".



49
II-5-e Management table

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.
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.Iﬁ this case, at management block entry 0, "80h" is
récorded as an entry type at the fourth byte as shown in_
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,
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"BOh" is recorded as the entry type at the fourth byte so as

to show that the management biock is an-extent record block.

The directory of the difectory record block is
completed using a directory record recorded using t@e f;rst
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 diréctory 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
"00h".

| 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
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block of a plurality of directory code blocks,'the position
of the next directory code block is-recorded at the first
and second bytes of the entry cﬁrreéponding'_tb this
management block, as shown in FIG. 15(g). Then, "EOh" is
recorded as the entry type ét the fourth byte to show that

this management block is an intermediate directory code

| block.

If a certain management block is the finai 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 ﬁanagement block is the finai directory record block.

IT-5-f Directory record block |

The management block of bléck numbe; 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.
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FIG. 16 is a view showing the sector structure of the

directory record block recorded with directory code for
making up the directory. At this sector, one or a plurality
of diréctory 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
wéy, each of the various 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.
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The directory ID number and airectory length are also
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.
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FIG. i? shows the ‘sector structure of a directory
record block DRB recorded with a directory record
corresponding to a certain 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
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creation time, directory update time and status update time
are recorded.

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.
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II-5-g Extent record block

The management blocks of block number 4 onwards in the
management area are used as extent record Slocks.

- 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.
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At this sector, one or a plurality of extent records
are recorded at 2048 bytes comprising a data area after a
header recorded with a 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
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extent record index is data showing which allocation table

is within the management block 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.
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The sector structure of a long location extent recprd
block DRB is shown in FIG. 19.

"The data contents are esseﬁtially the same as in thé
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
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followed by information showing 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 with 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.
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In this case, with regards to the information played
back from the disc, error detection and correction may be
cafried out only using Cross Interleeved 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
. exrror 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 defined
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 error 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
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parity (Q parity 0 to Q parity 103). In this way, an error

correction performance of about 80 bytes can be achieved.

This P-Parity and Q-Parity comprises multiplicative
Reed-Solomon-code defined using a Galois Field (28). This
erfor.correction is the same as error corréction 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 "dOh" 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 restricﬁions 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.infcrmation-is "0lh", it is shown that a data
region is secured at only a size of a numerical value
‘recorded at thé "index" byte as the following index

information times 128. Because the data area is 2048 bytes,
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the'index information (Index) becomes a value within "00h'

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

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
region 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
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value recorded in the byte "index" is maintained, in the
same way as for the following index information.

CITT. Data file plavyback process
The playing back of data files using 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 for 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
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parts can be confirmed by the preéence of bit d4 = "1" as
the parts 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
‘audio signal is then outputted from the output terminal 16b.
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.

This'portion is thén accessed and the data U-TOC is.
read (F109). i.e. tbe management block using the wvolume
management area starting from the volume descriptor for

which the system ID is made to be "MD00" is read.
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The data file can then be played ‘back by reading the

data U-TOC. A position indicated by the directory record to
the extent record is then accessed in accordance with each
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. Recording[playbéck methods emploving simple U-
TOC's (Tvpe 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
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aforementioned data U-TOC's. By using 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.
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For example, this would be suitable for portable still
cameras where photographed still image 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.

Iv-1 Simple Q—ZQQ 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 shown ig FIG.
22,
With this sector,-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.
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. Sixty-four directory units are recorded at a 2048 byte
data area, with one unit comprisiﬁg 32 bytes.

A 32 byte directory 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
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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 thig 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 erasabie 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 ﬁiﬁute
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 addréss {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.
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Iv-2 Control conditions in the case of simple U-
TOC recording

Examples of _control conditions in cases of the
recérding of a simple U-TOC for type-A recordings within 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-
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TOC are controlled as.a defective area by both a ﬁ—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 controlled using a data U-TOC but an
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allocation block including this region is shown on the
volume space bitmap as a defect allocation block.

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.
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The control conditions at the simple U—TbC basically do
not change from those shown in FIG. 24 (d) but the data file
KFL2 is 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.
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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 coﬁtrolléd as a defective
area by a data U-TOC aha.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 onlfrom 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 siﬁple U-TOC and data files KFL1
and KFL2 shown in FIG. 25(b) are controlled by being
considereq to be a part of the data track at the U-TOC. The
region recbrded 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
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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. 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.



78
Next, in the example in FIG. 27, a region recorded with

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 éase in FIG. 27(a) where a data track is hot
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 ébviously no data U-
' TOC because there is no data track and there is therefore no
control carried out by the aata 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 a1so, 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.

Playﬁack is a;so possib;e 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.
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The conditions for including the data file KFL2 from
FIG. 27 under the control 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 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.
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Variations may be considered for the control conditions
regarding the region recorded with the simple U-TOC and the
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
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via the key operations of equipment such as an electronic
note book.

First, a free area where this input data can be
reco;ded 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
aé 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
réading 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—TCC 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).
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i.e. one or both of the U-TOC and the data U-TOC are re-
written so as to achieve the control conditions in one of
FIG. 23, 25 or 27. -
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.
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When a P- TOC is read, accessing is performed based 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 d&re fhen 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 5e generated. |

If a disc error is generated, the parta table shown by
the parts table ;inked.frqm the parts table of this part is
accessed (F309 - F312 - F308). |

Further, if a part taken as a defectlve area is

accessed and played back and a disc error is not generated
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thé presence of absence of a simple U-TOC in this place is
determined (F310)..i.e. it is determined whether or not
"MIEX" code.data present iﬁ thé systemlID showing the
presence 6f a simple U-Tob 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.
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If a simple U-TOC is still not found after parts taken

to be defective areas are accessed, played back, 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).
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When a data track exists the process goes on to step
F314. Here, first, the part including the smallest address
of the parts comprising thé 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.
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If "MIEX" is not found even after all of the defect
allocation blocks are played back, it is determined that
there is no simple U-TOC (F312 - F317). i

In the above process, playback of data filés 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 repeated.

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
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data file controlled by the data U-TOC. Further, when 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
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becomes pbssible to play back data files corresponding to
simple U-TOC's by. playing back uéual data files employing
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



| 90
put up in the data U-TOC as file or directory attribute

data.

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 reliable method of copy protection employing a
simple ﬁ—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).
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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 UfTOC 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
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also be achieved~for the case of copying as far as the
keyword.

For example, a copy protection system may bg set up
where an accurate keyword valﬁe 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 Copvy-protection-compatible plavback
processing .

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.
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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 cqnfirmed (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—Toé
has been found, and this éimpie 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
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directory unit recorded with the keyword is confirmed from'
ﬁhe category information (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—Toé, 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 examplé, 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
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operations etc. and oberations will not be éarried out at
all (F516). In this way, discs which have been copiedl
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 using 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.
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Now, in each:of the examples explained here, in the
same way as deséribed 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
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recorded block EB are controlled collectively as é data
track.

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.
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Moreover,'in the same way as for type A, data files

kFLl and KFL2 controlled by the simple U;TOC are included
under the coﬁtrol 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 showq in FIG. 35(d), the
control conditions basically do not chénge but, with respect
to the data file KFL2, the erasure prevention flag (Flaé) of
the difectory 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).
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In the example in FIG. 34, a region recorded with a

data file controlled by a simple 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
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area'Within the data track. i.e. the allocation block
including this 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
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KFL2 is erasufe 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 caée in FIG. 38(a) where a data track is not
recorded, the case is shown where data files KFL1l and KFL2
are recorded at a U-TOC-controlled free area.

The simple U-TOC is recorded at a position within the
récording/playback. control area which 1is ofﬁset 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 aﬁd there is therefore no control carried out by
the data U-TOC (FIG. 38(c)). |

The data files KFL1l and KFLZ.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 devicé having a
function.enabling it to access the simplé U-TOC in a way to

be described later.
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The conditions fbr including the data file KFL2 from
the conditions in FIG. 38 under the control of the data U-
TOC are shown in FIG. 39. . -

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.
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v-2 Data file recording process emploving simple
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.

Tﬁe actual recording process commences (F601 - F602 -
-F603) if data to be recorded is inputted via the connector
15 and communications circuit 34 or via Fhe 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
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exists on a recorded disc, this is read out and a directory
file corresponding to the data file to be recorded on this

occasion is 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 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.
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In_fhis way, the operation of recording 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).
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When a U-TOC is not read, it is determined that this

‘disc is a virgin disc (F705 - F706).

If a U-TOC is read, the syétem 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'(F7Q9 - 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
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response to each of the various opérationé for playing back
the’data file i.e; in response to operations 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).
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The simple U-TOC is then also re-written, 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.
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Moreover, by entéring 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 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.
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First( keyword data set-up in a recording program for
copy protection is generated by the recording device (F801).

Then, a keyword is recorded using a single directéryV
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 direétori 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 i@formation (Category) and volume information
(Volumel-0, Volumel-1l).

If this kind of directory unit data is created (F802),
a prescribed offse£ value 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 protgétion can therefore be carried out by
preparedly recording a keyword_within the siﬁple U-TOC, with
the playback'device then carrying out processing in fesponse

to this keyword.
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Usually, in the case of playing back data from a
certain disﬁ 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 carrying 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).
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Then, "MIEX" code-data is read and a simple U-TOC is
read (F905) if determined to exist.

;f a simple 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 (Category) 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.
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VI. Data file recording position controlled using
‘ simple U-TOC .

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
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data U-TOC has an address which is later than that of the
data file KFL1.

Here, as described above, an operation is carxried out
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 ﬁ—TOC
may be updéted 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 thé data file KFL1l is
taken out of the defective aréa on the U-TOC and
incorporated with the data track parts.

This new data file FL3 is 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 ét the
leadiﬁg positioﬁ 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 becominé 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
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FIG. 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.
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It is also not necessary to update the freé 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
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existing free area. In this way, when a daté track is formed -
after this, the data U—TdC which becomes the_leaéing
positioﬁ 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 cénditions
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.
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During the recording of data files employing simple U-
TOC's, by selecting the recording position in the above way,
the recording and pléying.back etc. of normél‘daté 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.
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WHAT IS CILAIMED IS:
1. 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 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.
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5. 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 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
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region are'controlled at the second control region as
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
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a prescribed amount from a recording position of the_first
control region.

15. & recording medium according to claim 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
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accessing file data based on the read—ouﬁ second
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 léast 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 fi;st control region;

determining in a first determination whether 6r 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 contrélled;_

determining in a second determination whether or not an

error exists in the accessed defective region;
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determining in a third determination whether or not a
third control region exists when an error does not exist in
the defective 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 control region provided at the -physical head
of a .region recorded with the second-type data, for
controlling the atileast one file; and

a third control région recorded at a position having an

address offset by a prescribed extent from within the first
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contfol region, said playback method comprising the steps
of:

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

’ v
region;
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means for determining whether or not second-type data
is being played back by the playback.means from the first
confrol 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;
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a second control region provided at the physical head
‘of a region recorded with the second—ﬁype data, for
controlling the at least one file; and N
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.
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23. A playback device according to claim 22, further

equipped with means fér 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;
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arithmetic means for carrying out a prescribed

operation based on an address of a first control region
fead—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;
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a first control region for controlling the at least one
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, énd 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 énd/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;
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a first control region for controlling the at least one
program and the sgcond-type data recorded at the récordable
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;
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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 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



R o n

- and the second control region is updated.



