‘REPRODUCTION APPARATUS, RECORDING APPARATUS,

REPRODUCTION METHOD AND RECORDING METHOD

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to a reproduction apparatus
and a reproduction method by which, from a recording
medium'on or from which main data, sub data relating to
the main data, main management data indicative of
recorded positions of the main data, and sub manaéement
data indicative of recorded positions of the sub data and
reproduction starting Fimings of the sub data are
recqrded or reproduced, the main data and the sub data
are repfoduced based én the main management data and the
sub management data in synchronism with each other, and a.
recording apparatus and a recording method by which
recording éf the ﬁaiﬁldata and the sub data onto the
recording medium is perforhed parallelly.
Description of the Related Art

As a recording apparatus and a reproduction
apparatus which can record and reproduce music and so
forth, a recording apparatus and a reproduction apparatus
are known on which a magneto-optical disc, a magnetic

tape or the like on which audio data are recorded as a
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digital signal is used as a recording medium.

In a recording and reproduction system in which é
magneto-optical disc known as mini disc.(Trade Mark) is
ﬁsed, a user.not only can record aﬁd reproduce audio data
of tunés and so forth as prdgramsj but also can record a
disc name as a title of the disc, track names as titles
of the.programs sﬁch as tunes récorded on the disc, and
so forth as character information on the disc. For
example, upon rébroduction, the disc-ﬁitle, the titles of
the tunes, the names of the artists and so forth can be
displayed on a display section of a xeproduction
apparatus.

It is to be noted thét, in the present
specification, the.term "program" is used to signify a
unit of auqio data or the like such as a tune as main
data recorded on a disc. For Example, audio data for one
tune make oﬁe program. Also the term "“track" is used in
the same significance és the ;prégram".

A mini diéc system in which a mini disc is used as
a recording medium has been proposed by the Assiénee of
the presept inveﬁtion wherein a recording region into .
which sub data incidental to.audio data as main data can
be recorded is pro&ided separately from a recoraing'

region into which the main data are recorded on a mini



disc such that still picture data and character data can
be recorded as the sub data. It is to be noted that the
cﬁaractér-data in the present'specification include also
data of symbols, marks and so forth. |

For example, also a éonventional mini disc system
differeht from the-mini.disc system described above can
record character informétion such as a disc name and a
track name. Such character information is recorded in a
corresponding relationship to each program in the U-TOC
(User Tabie Of Contents) of a mini disc. However, since
thg U-TOC itself does not have a very large capacity, it
merely alloﬁs recording of_characters of titles and so
forth.

-In contrast, where a recording region for sub data
is provided on a mini disc as déscribed above, it can be
realized readily to record not only character information
but also video data which do not require a'very large
capacity such aé, for example; a still picture.

As a form of utilization of sub data where a mini
disc system is so configured as to record video and
character information as sub dAta in addition to audio
data as main data onto a mini disc, it seems a possible
'%dea, for example, to prescribe a reproduction time or

times of one or a plurality of data files as one or a



plurality. of sub data with respect to a reproduction time
of a program of main data to reproduce or output the data
file or files in synchronism with reproduction of the
program.

More particularly, for example, it is assumed that
a program of main data as a tune having ahpiaying ﬁime of
2 minutes and two still picture files Picture #1'and #2
as sub data whose synchroﬁqus reproduction times'are
prescriﬁed with respect to the program are recorded on a
disc. Then, in accordance with the prescribed synchronous
reproductibn times the sti;l picture file Picture #1 is
displéyed oxr qutputted in_synchronism for one minute of
the former half of the 2-minute period within which audio
reproduction 6f the program is performed, and the still
picture file"Picturé #2 is displayedlin syﬁchfonism fof
oné minute.of the latter half.

The configurétibn'which allows such synchronous
reproduction not only allows enjéyment of a program such
as a tune reproduced as sound but allows a different
manner of enjoyment such as to enjoy a still picture orxr
characters displayed in accordance with a progress of the’
tgne being reproducgd.

Main data of programs and data files as sub data

are information recorded on a disc. Accordingly, in order



to effect synchronous reproduction in such a manner as
described above, naturally it is necessary to read out'
the information of the programs and the data files and
;eproduce the information.

In this instande, the data of the programs ére
audio data ;nd are information having continuity.
Therefore, interruption in a reproduction output of such
'program data must be avoided as far as possible.
Accordingly, in order to allow synchronized reproduction-
of a data file to be performed with certainty while
preventing iqterrﬁption in a repfoduction output of a
program, for example, when a. disc. is loaded, all data
files which are prescribed to be reproduced in
synchronism with programs are read out from the disc and

stored into a predetermined storage area 'such as, for

example, a memory of the mini disc system. Then, starting

of reproduction of a program is enabled only after the
storage of data files into the memory is completed. The
configuration described is considered one of reasonable

methods.

However, if the configuration described is adopted,

then reproduction of a program cannot be started for a
period before the storage operation of all data files

into the memory is completed, for example, for several



seconds although the period depends upon the sizes of all
data files. Consequently, the user is obliged to wait
until the storage operation of data files is completed
even though the user wants tb perférm reproduction of a
program, for example, immeéiately after a digc is loaded.
This imposes an operational stress on the user as much.

In particular, from a point of view of the
convenience in use of an apparatus, it is demanded that,
in addition to the requirement that synchroniéed
reproduction of a data file can be performed without
suffering from interruption of-a:reproduction audio
output of a program, reproduction of a program can be ’
started as rapidly as possiblé, for example, after a disc .
is loaded.

Further, where the configuration deséxibed above is
addpted, if the capacity of é.data file i#creases; then
it is fequired_to increasé'algo the capacity of the
memory for storing data files. However, when-an apparatus
is constructed, an increase of the capacity of the memory
gives rise to additional problems such as an increase of
the number of parts, an increase of the power consﬁmption
by the increased number of parts and an increase of the

part cost. Therefore, for example, where the

configuration described above is applied to a portable
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apparatus of a small size driven by a_battery, exhaustion
of the battery is acéelerated and miniaturization of the
apparatus is hindered. |

Further, if at;ention is paid to the cohvenieﬁde of.
~use of a mini disc system apparatus which can reproduce a
data file in synchronism with a program, it is. inevitably
demanded.to maké it ﬁossible to record still picture data
or a character information file selected by tﬁe user as a
data file to be reproduced in synchronism with a program
onto a disc. In other words,.for a mini disc system, it
is demanded to adopt a configuration which not only
allows recording of program data but also alldws
recording of data files. Also it is demanded.to pay
attention so that recording ofltwo different kinds of
data incluaing such program data and data files as _
described above can be performed aé efficiently as

possible.

SUMMARY OF THE INVENTION

It is an object of fhe present invenﬁion.to provide
a reprdduction apparatus and method and a recording
apparatgs and method by which two different kinds of data
can be reproduced and recorded efficiently.

In order to attain the object described above,



according to an aspect of the present invention, there is
provided a reproduction apparatus for playing back a
recording mediuﬁ, on which one or a plurality of main
data to be reproduced continuously with respeéct to time,
main managenment data to be used for management of
recorded positidns-of the main d;ta; one or a plﬁrality
of sub Qata, and sub management data to be used for
management of recorded positions and reproduction
operation definitions of thé sub data are recorded, based
.on the_main'management data to intermittently perform
reading out of the main data f¥om the récording medium,
including main data storage means for temporarily storing
the main data read out from the récording medium, and
.control méans for intermittently reading out the main
data from the recording medium based on the main
management data and storing the main data into thé main
data storage means and for reAding out the sub data from
the recording medium based on thé sgb ménagement data
within a period within which reading of the main data is
not performed and reproducing the sub data in a
synchronized or non—synchroﬁized relationship with the
reproduction of the main data based on the reproduction
operation definitions of tﬁe sub data managed with the

sub management data.
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According to another aspect of the present
invention, there is provided a recording apparatﬁs_for
récording onto a recording medium, which allows recording
thereon of one or a plurality of main data inputted
continuously with respect to time and one or a plurality
of ‘sub data and has main management data to Be used for
managemeﬁt of recorded positions of the main data and sub
management data to be used for management of recorded
positions of the sub data, the main data intermittently
based on the main management data, including main data
storage means for temporarily storing the main data, and
dontrql means for writing the main data stored in the
main data storage means intermittently onto'the recording
medium based on the main management data and writing the
sub data onto the recording medium based on the sub
management data within a period within which writing of
the main data is not performed.

According to a further aspect of the present
invention, there is provided a'reproducfion method for
playing back a recording medium, on which one or a
pPlurality of main data to be reproduced continuously.with
respect to time, main management data to be used for
management of recofded positions of the main data, one or

a plurality of sub data, and sub management data to be
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used for management of recofded positions and
feproduction éperation definitions of the sub data are
recérded, based on the main management data to
intermittently perform‘readipg out of the maiﬁ data from
the recérding medium, including a step of intermittently
reading out the main data from the recording medium based
on the main managément data, storing the main data into
main data storage means pfovided fdr temporarily storing
the maiA data, reading out the sub data ffom the
recording medium based on the sub management data within
a period within which reading of the main data is not
perfdrmed, and reproducing the ‘sub data in a synchronized
or non;synchronized_relationship with the reproduction of
the main data based on the reproduction operation
definitions of the sub data managed with the sub
management data.

According to a still further aspect of the present
invention, there is provided a reéording method. for
recording onto a recording medium, which allows recording
thereon;of one or a plurality of main data inpuﬁted
¢on£inuously with respect:to time ahd-one or a plurality
of éub data and has main management data to be used for
management of recorded positions of the main data and'sub

management data to be used for management of recorded
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positions of the sub data, the main data intermittently
based on the main management data, including a step of
writing the main data siored in main_data storaée means
provided for temporarily storing the main data
intermittently onto the recording medium based on the
main management data and writing the sub data onto the
recordihg medium based on the sub management data within
a ﬁeriod within which writing of the main défa is not
performed. '

The above and other objects, features and
a@vantages of the present invgntion.will become épparent
from the following description and the appended claims,
£aken in conjunctibn with the accompanying drawings in
which like parts or elements denoted by like reference

symbols.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block-diagram of a recording and
reproduction apparatus according to a preferred
embodiment of the present invention;

FIG. 2A is a diagfammatic view illustrating a track
in a sector format of a disc used in the recording and
reproduction apparatus of FIG. 1;

FIG. 2B is a diagrammatic view illustrating a
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cluster in the sector format of the disc;

fIG. 2C is a diagrammatic view illustrating
arrangement of sectors in thé sector format of the disc
and sector lengths;

FIG. éD is a diagrammatic view illustrating a
sector'in the sector format of the disc;

FIG. 2E is a diagrammatic view illustrating a sound
group in the sector format of the disc;

FIG. 3A is a.diagrammatic vieﬁ illustrating an
address format of the disc;

FIG. 3B ia a diagrammatic view illustrating a
cpmpacted type address format of the disc;

FIG. 4A is a diagrammatic view showing an example
of a top addreas of a firét program on the disc;

FIG. 4B is a diagrammatic view shawiag an example .
of a compacted typé top address of -the first program;

FIG. 4C is a diagrammatic view showing an example
of an address of a first certain position in the first
program;

.FIG. 4D is a diagrammatic view sthing an example
of a compacted address of the first certain_position in
the first program;

FIG. 4E is a diagrammatic view showing a compacted

type offset address of the example of the address of the
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first certain position in the first program;

FIG. 4F is a diagrammatic view showing an example
of an addfeéé of a second certain position in the first
program;

FIG. 4G is a diagrammatic-view showing an example
of a compacted address of the second certain position in
the first program; |

FIG. 4H is a diagrammatic view showing a compacted
type offset address of the example-of the address of the
second certain position in the first program;

FIG. 5A is a diagrammatic view showing an aréa
structure of the disc}

FIG. 5B is a diagrammatic view showing details of
management area of the area structure of the disc;

FIG. 6 is a @iagrémmatic view illustrating the U-
TOC.sector 0 of the disc;

FIG. 7 is a diagrammatic wview illustrating a form
of a link provided by the U-TOC sector 0 of the disc;.

FIG. 8 is a diagrammafic view illustrating the U-
TOC sector 1 of the disc;

FIG. 9 is a diagrammatic view illustrating the U-
TOC sector 2 of the disc;

FIG. 10 is a diagrammatic view illustrating the U-

TOC sector 4 of the disc;



FIG. 11
AUX-TOC sector
FIG. 12
AUX-TOC sector
FIG. 13
AUX-TOC sector
FIG. 14
AUX-TOC sector
FIG. 15
AUX-TOC sector
FIG. 16
AUX-TOC.sector
FIG. 17
picture sector
FIG. 18

file sector of
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FIG. 19A is a diagrammatic view illustrating a copy

étatus of the disc;

FIG. 19B is a diagrammatic view illustrating a copy

status updating table for updating the copy status

illustrated in

FIG. 19A;

FIG. 20 is a diagrammatic view showing a data

structure of a picture (text) information file on the

disc;
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FIG. 21 is a diagrammatic view illustrating
contents of a definition of a text mode used in the
recordiﬁg and reproduction apparatus shown in FIG. 1;

FIG. 22 is a diagrammatic view shdwing a data
structure of a text file on the disc where the text file
includes a time stamp;

FIG. 23A is a diagrammatic¢ view showing programs
recoxrded on tracks in accordance with the reproduction
time base in an example of a management condition wherein
the tracks and picture files to be reproduced and
outputted in synchronism with the tracks are managed;

FIG. 23B is a aiagrammatic view showing addresses
on the disc on which the programs are recorded in the
example of the management condition;

FIG. 23C is a diagrammatic view shoﬁing
reproduction times of the programs in the example of the
manageﬁent condition;

FIG. 23D is a diagrammatic view showing the picturé
files reproduced and displayed or outputted in
éynchronism with the programs in accoraance with the
reproduction times in the example of the management
condition;

FIG. 23E is a diagrammatic view showing playback

addresses of the picture files shown in FIG. 23D in the
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example of the management condition;

FIG. 24 is a diagrammatic view illustrating a
concept of physiéal recorxrded cpnditions of tracks on the
disc illustrated in FIGS. 23A to 23E;

FIG. 25 is a diagrammatic view illﬁstrating an
example of contents of the U-TOC sectqr 0 of the disc
illustrated in FIGS. 23A to 23E;

FIG. 26 is a diagrammatic view illustrating an
example of contents of the AUX-TOC sector 3 of the disc
illustrated in FIGS. 23A to 23E;

FIG. 27 is a diagrammatic view showing an example
of a data aliocation structure of a buffer memory in the
recording and reproduction apparatus of FIG. 1;

FIG. 28 is a diaérammatic view illustrating writing
and reading out operations upon recording and
reproduction into and from an ATRAC data area of phe
buffer memory; }

FIGS. 29 and 30 are flow charts illustrating a
processing operation for reglizing a data reading out
operation from a disc upon synchronous reproduction of
the recording and reproduction apparatus of FIG. 1; and

FIG. 31 is a flow chart illustrating a processing
operation for realizing simultaneous recording of ATRAC

data and an AUX data file of the recording and
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reproduction apparatus of FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENT
_A preferred embodiment of the present invention is
described below.

In the bresent embodiment, a mini disc which is one
of magneto-optical discs is used as a recoraing medium,
and a mini disé recording and'reproduc#ion apparatus is
used as a'recording apparatus and a reproduction
apparatus.

The description proceeds in the following oxrder.

1. Comstruction of the Recording and Reproduction
apparatus
2. Sector Format and Address Format
3. Area Structure
4. U-TOC
4-1 U-TOC Sector 0
4-2 U-TOC Sector 1
4-3 U-TOC Sector 2
4-4 U-TOC éector 3
5. AUX-TOC
5-1 AUX-TOC Sector 0

5-2 AUX-TOC Sector 1
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5-3 AUX-TOC Sector 2
5-4 AUX-TOC Sector 3
5-5 AUX-TOC Sector 4
5-6 AUX-TOC Sector 5
6. Data File
6-1 Picture File Sector
6-2 Text File Sector
7. Data Readiné Out Operation upon Synchronized
Repréduction
7-1 Example of Operation
7-1-1 Example. of Disc
7-1-2 Structure of Buffer Memory
7-1-3 Outline of Operation
7-2 Processipg Operation
8. Program/Data File Simultaneoﬁs Recording
Operation
8-1 Outline of Operation

8-2 Processing Operation

1. Construction of the Recording and Reproduction
Apparatué
FIG. 1 shows an internal construction of the mini

disc recording and reproduction apparatus 1 of the

present embodiment.
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Referring to FIG. 1, a magneto-optical disc 90 onto
which audio data are to be recorded is driven to rotate
by a spindle motor 2. TUpon recordiﬁg or reproduction, a
laser beam'from an opticai head 3 is irradiated upon the
magneto-optical disc 90. In tﬁe present embodiment, a
mini disc is used for the magneto-optical disc 90.

Upon recording, the optical head 3 outputs a laser
beam of a high level for heating a recording track to a
Curie temperaturé; but upon reproduction, the optica}
head 3 outputs a laser beam of a cémparatively low level
for detecting data from reflected light from the magneto-
optical disc 90 by.a magnetic Kerr effect.

To this end, the optical_head 3_inc1udes an optical
system which in turn includes a laser diode serving as
laser outputting means, a polarizing beam splitter, an
objective'lens 3a and so forth, a depectdr for detecting
reflected light, and othér necessary elements. The
objective lens 3a is supported for displacement in a
radial direction of and in a direction toward or away
from the magneto-optical disc 90 by a biaxial mechanism 4.

A magnetic head 6a is disposed in an opposing
relationship to the optical head 3 across the magneto-
optical disg 80. The magnetic head 6a is adapted to apply

to the magneto-optical disc 90 a magnetic field modulated



20 .
with data supélied thereto.

The entire optical head 3 and the magnetic head 6;
are supported for.movement in a radial direction of the
mégnetofoptical disc 90 by a thread mechanism 5.

Information detected from the magneto-optical disc
90 by the optical head 3 upon reproduction is supplied to
a RF amplifier 7. The RF amplifier 7 pgrforms arithmetic
processing for the information supplied thgreto to detect
a réﬁroduction RF signal, a tracking error signal TE, a
focusing error signal FE, groove information GFM and
other necessary information; The grooﬁe information is
absolute position information recorded as pre-grooves
{wobbling grooves) on the_magneto—ppticél disc 9b.

The extracted réproduction kF signal is supplied to
an encoder and decoder section 8. The tracking error
signal TE and the focusing error signal FE are supplied
to a servo circuit 9, and the.groove information GFM-is
supplied to an address decher 10. J

The servo circuit 9 geﬁerates various servo driving
signals based on the tracking error signal TE and the
focusing error signal FE suﬁplied thereto from ;he RF
amplifier 7, a track jumb instruction or an access

instruction from a system controller 11, which is formed

from a microcomputer, rotational speed detection
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information of the spindle motor 2, and so forth to
control the biaxial mechanism 4 and thé thread mechanism
5 to effect focusing and tracking control and control the
spindle motor 2 to rotate at a éonstant linear velocity
(cLv) .

The address décoder 10 decodes the groove
information GFM supplied thereto from the ﬁF amplifier 7
to extract address information. The address information
is supplied to the system controller 11 and used for
various controlling operations by the system controller
11.

The reproduction RF signal is subject to decoding
précessing such as EFM (8 to 14 Modulation) demodulation
and CIRC (Cross Interleave Reed Solomon Coding) in the_
encoder and decoder section 8. Ubon such decoding
prqcessiﬁg, also an addréss, sub code data and so forth
are extracted énd supplied to the system cont;oller 11.

Audio data as sector data obtained by the decoding
pProcessing such as EFM demodulation and CIRC by the
encoder and decoder section 8 are written once into a
buffer memory i3 by a memory controller 12. It is to be
noted that reading of data from the disc 90 by the
optical head 3 and transfer of reproduction data in a

system from the optical head 3 to the buffer memory 13
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are performed intermittently at the rate of 1.41 Mbit/sec.

The data written in the buffer memory 13 are read
out at a timing at which transfer of the reproduction
data is performed at the raté of 0.3 Mbit/sec, and are
suﬁplied to an encoder and decoder section 14. The data
supplied to the encoder and deéoder section 14 are
subject to reproduction signal processing such as
decoding procesging corresponding to audio compression
processing so that they are converted into.a digital
audio signal sampled with 44.1 KHz and quantized with 16
bits. |

The digital audio signal is converted into an
analog signal by a D/A converter 15 and then subject to
level adjustmént, impedance adjustment and so forth by an
output processing éection_lG. A resulting signal from the
output processing seéfion 16 is outputted as an analog
audio signal Aout from a line ouéput termina} 17 to an
external appafatus} Thé signal from the output prbceSsing
section 16 is supplied also as a headphone output HPout
to a headphone output terminal 27 so that it is outputted
‘to a headpﬁéne connected to the headphone output terminai
27.

Meanwhile, the digital audio signal after decoded

by the encoder and decoder section 14 is supplied to a
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digital interface section 22 so that it can be outputted
as a digital audip signal Dout from a digital output
terminal 21 to an external apparatus. The digital aqdio
signal is outputted to the external apparatus, for
example, by transmission over an optical éable.

When a recording operation onto the magneto-optical
disc 90 is to be performed, an analog audio signal Ain as
a recording signal supplied to a line input terminal 18
is converted into digital data by an A/D converter 19 and
then supplied to the encoder and décode: section 14, by
which audio combression encoding is performed therefor.

On the other hand, if a digital audio signal Din is
supplied from an extermnal apparatﬁs to a digital input
terminal 20, then extraction of audio data, con£r01 codes
and so forth is performed by the digital interface
section 22. The audio data are supplied to the egcoder
and decoder section 14, by which audio compression
encoding procéssing is performed'therefér;

Though not shown, it is naturally possible to
provide a microphone input terminal so that a microphone
input may be used as a recording ;ignal.

The compressed recording data from the encoder and
dedoder section 14.are wriétén oﬁce into and accumulated

in the buffer memory 13 by the memory controller 12 and
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then read out for each data unit of a predetermined
amount and sent to the encoder and decoder section 8.
Then, the recording data are subject to encoding
processing such as CIRC encoding and EFM modulation by
the encoder and decoder sgction'e,_and resulting data_are
supplied to a ﬁagnetic head drive circuit 6.

The magnetic head drive circuit 6 supplies a
magnetic head-driving signal to the magnetic heaa 6a in
accordance with the encoded recording data from the
encoder and decoder section 8. In other words, the
magnetic head drive circuit 6 causes the magnetic head 6a
to perform application of a magnetic field of the N or S8
pole to the magneto-optical disc 90. Further, the system
controller 11 thereupon supplies a control signal to the
optical head 3 so that the optical head 3 may output a
laser beam of a recording level.

An operation section 23 is operated by a user and
includes operation keys, a dial and so forth which serve
as operation elements. The operation elements include,
for example, operation elements regarding recording and
reproduction operations such as rgproduction,'recording,
pause, stop, FF (fast feeding), REW (rewinding) and AMS
(Auto Music Search) (head search), Qperation elements

regarding play modes such as normal reproduction, program
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reproduction and shuffle reproduction, an operation
element for a display mode operation for switching the
displaying state of a display section 24, and operatipn
elements for program editing operations such as frack
division, track connection, track erasure, track name
inputting and disc name inputting.

Operation information by the aperation keys and the
dial is supplied to the system controller 11. The system
controller 11 thus executes‘operation control based on
the control information.

A displaying operation of the display section 24 is
controlled by the system controller 11.

In particular{ in order to cause the display
section 24 to perform a displaying operation, the system
controller 11 transmits data to be displayed to a display
driver in the display section 24. The display driver
drives a displaying operation of a display:unit such as é
liquid crystal panel based on the data supplied theréto
to display required numerals, characters, marks and so
forth.

The display section 24 displays an operation mode
state of a disc being recorded or played back, a track
ﬁumber, a recording time or reproduction time, an editing

operation state and so forth.
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The disc 90 allows recording thereon of chafacter
ihformatiog sgqh as a track name which is manaéed
incidentallj to é program as main data. When such
character information is inputted, the iqputted
characters are displayed, and also charactér information
read out from tﬁe disc is displayed.

further, iﬁ the present eﬁbodiment, sub data called
AUX data which make data files independent of data of
tunes and so forth as programs can be recorded on the
disc 90.

A data file as AUX data includes information of
characters, a still picture or the like, and such
'charaqters or stili picture can.bé displaved on the
display section 24. |

In the presént embodiment, a JPﬁGldeCOder 26 is
provided as a c&mponent for allowiﬁg the display section
24 to display a still picture of AUX data.

In particular; in the present embodiment, still
picture data of a data file as AUX data are recorded.in
the form of a file compressed in accordance with the JPEG
(Joint fhotographic Coding EXperts‘Grouﬁ) system. The
JPEG decoder 26 receives é file of still picture data
reproduced from the disc-90 and stored, for example, in

the buffer memory 13 through the memory controller 12;
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performs decompression processing in accordance with the
JPEG system for the file, and outputs resulting data to.
the display section 24. Consequently, the still picture
data as the AUX data are displayed on thé disélay section
24. |
It is to be noted,lhowever, that, wheré character

information or still picture information of AUX data is
outputted, a fﬁli dot ‘display unit 6r a CRT display uhit
wﬁich has a comparatively large screen and can use the
screen freely to some deéree is preferably used
frequently. Therefore, it is a possiblé idea to display
AUX data on an external monitor apparatus or the like
which is connected to an intgrface section 25.

| Further, while a user can record an AUX data file
onto the disc 90, it is sometimes necessary to use an
image scanner, a personal computer or a keyboard aé an
inputting apparatus then, and it is a possible idea ﬁo
input information as an AUX data file from such an
inputting .apparatus as just mentioned to the mini disc
recording.and reproduction apparatus 1 through the
interface sectioh 25. |

The system controller 11 is formed as a

microcomputer including a CPU, a program ROM, a working

RAM, an interface unit and so forth and control the
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various-operations described hereinabove.

When a recording or reproduction operation is
performed ior the magneto-optical disc 90, management
information ;ecorded on thé magneto-optical disc 90, that
is, the P-TOC (pre-mastered TOC) and the U-TOC (user TOC)
must be read out. The system controller 11 discriminates
an address of an area to bé recorded or an address §f an
aréa to be played back on the magneto-optical disc 90
based on the management information.

The management information is stored in the buffer
memory 13.

When the magneto-optical disc 90 is loaded into the
recording and reproductioﬁ apparatus 1, the system
controller 11 causes a reproduction operation of the
innermost circumfereﬁce of the-magnéto-éptical disc 90,
on which the management information is recorded, to be
executed to read out the managemen£ information and
stores the management information into the buffer memory
13 so that the management information may thereafter be
.referred to upon recording, reproduction or editing
operétion for the magneto—optiéal disc 90.

The U-TOC.is réwritten in response to recording or
editing processing of program data. More particularly,

each time a recording or editing operation is performed,
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the system controller 11 performs U-TOC updating
processing for_the U-TOC information stored in the buffer
memory 13 and rewrites the U-TOC area of thé magneto;
optical disc 90 at a pxedetermined timing in response to
the rewriting operatién.

While AUX data files are recorded on the magneto-
optical disc 90 separately from programs, an AUX-TOC is
formed on the magneto-optical disc 90 for allowing
management of the AUX data files.

The system controller 11 pefforms also reading out
of the AUX-TOC upon reading out of the U-TOC and stores
the AUX-TOC_into the buffer memory 13 so that, when
ﬁecessary,'it can refer to the AU# data management state.

Further, when ﬁecessary, ;he system. controller 11
reads out an AUX data file at a predetermined timing or
simuitaqeously upon reading out of the AUX-TOC and stores
the AUX data file into the bqffer memory 13. Then, in
response to an.putputting tiﬁing whiéh is managed with
the AUX-TOC, the system controller 11 causes the display
section 24 or the external apparatus connected to the
interface section 25 to execute an outputting operation

of characters or an image.

2. Sector Format and Address Format
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Data units called sector and éluster are described
below with reference to FIGS. 2A, 2B, 2C, 2D and 2E.

In a recording track in the mini disc sysﬁem,
clusters CL are formed successively aé seen in FIG. 2A,
and orie cluster makes a minimum unit upon fecording. One
.cluster corresponds to 2 to 3 circumferential tracks.

Referring to FIG. 2B, one cluster CL includes a
linking region of four sectors SFC to SFF and a main data
region of 32 sectors S00 to S1F.

As seen from FIG. 2C, one sector is a unit of data
including 2,352 bytes.

Of the sub data region of four sectors shown in FIG.
2B,. the sector SFF is used as a sub data sector which can
be used for recording of information-as sub data. However,
the remaining three sectors SFC to SFE are not used for
recording of data.

Meanwhile, TOé data, audio data, AUX data and so
forth are recorded into the main data.region for 32
sectors.

It is to be noted that an address is fecorded for
each one sector.

Referring to FIG. 2D, one sector is further divided
into units called sound groups. Moré particularly, two

sectors are divided into 11 sound groups.
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More specifically, as seen from FIGS. 2C and 2D,
two successive_sectors including an even-numbered sector
such és the sector S00 and an odd-numbered sector such as
the sector S01 include sound groups SGO0 to SGOA. One
sound group is formea from 424 bytes and includes an
amount of audio data corresponding to the time of 11.61
msec. |

As seen from FIGS. 2D and 2E, daté are recorded
separately for the ﬁ channel and the R channel in one
sound group SG. For example, the gound;grpup SG00
includes L channel data LO and R channel data RO, and the
sound groqp SG01 in¢ludes L channel data Ll and R channel
data R1.

It is to be noted that 212 bytes which make a daté_
region for the L channel or the R channel is called sound
frame.

'An address format in the mini disc s?stem is
described below with reference to FIGS. 3A and 3B.

An .address of each.sector is represented by a
cluster address and a sector address. As seen from FIG.
3A, a cluster address has a value of 16 bits (¥ 2 bytes),
and a sector address has a value of 8 bits (= 1 byte).

Thus, an address of 3.bytes is recorded at the ;op

position of each sector.




32

Further, by adding a sound group address of 4 bits,
also gn address of a sound group in a seéto: can be
represented. For example, if a sound group address is

'described for management of the ﬁ-TQC or the like,
setting of a reproduction position in'a unit of a sound
group is allowed.

By the wéy,'in the U-TOC or the AUX-TOC, in orxder
té allow a cluster address, a sector address and a sound
group address to be represented in three bytes, such a
compacted type address as éeen in fIG. 3B is used.

First, a sector can be represented with 6 bits
because one cluster includes 36 sectors. Accordingly, the
two high order bits of a sect&r address can be oﬁitted.
Similarly, since a cluster up to the outermost

.circumference of the disc can be represented with 14 bits,
the two high order bits can be -omitted.

By omitting the two most significant bits of each
of a sector address and a.cluéter address, an address
which allows designation also of a sound Qroup can be
represented with 3 bytes.

Further, in the U-TOC and the AUX-TOC which are
hereinafter described, an address to be used for
management of a reproduction position, a reproduction

timing or the like is described in an address of the
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compacted type. The eddress may be represented in the
form ofhan absolute address ox in the form of an offset
address. The offset address ie, for example, a relaeive
~address which represents the éosition in each program
such as a tune with reference to the top position of the
pregram determined as a position of the address 0. An
example of the offset address is described below with
reference to FIGS. 4A, 4B, 4C, 4D, 4E, 4F, 4G and 4H.

As hereinafter described with reference to FIGS. 5A
and 5B, programs-sech as tunes are recorded in clusters
beginning with the 50th cluster on the disc, that.is,,the
32h-th cluster in hexadecimal notation. It is to be noted
that any numerical value followed.by "h% represents a
value of the hexadecimal notation.

| for example, the address value of the address of
the top position of the first program, that is, cluster
32h, sectoxr 00h, sound grouﬁ Oh, is
“0000000000110010000000000000* as seen in FIG. 4A. 1If
this is represented in the compacted type, it is
*000000001100100000000000%, that is, 00h, C8h, 0Oh in the ~
hexadecimal notation as shown in FIG. 4B.

With the top add#ess determined as a start point,'
the address of a certain point in the first program, for

example, the address of the cluster 0032h, sector 04h,
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1

sound group Oh as in FIG. 4C is, in the compaéted
absolute address representation as in FIG. 4D,-"00h, C8h,
40H". Meanwhile, the aadress described above in the
offset address representation is "00h, Odh, 40h" as seen
in FIG. 4E because the cluster 00h, sector 04h, sound
group Oh is represented as a finite difference from the
start po:tion provided by the top address.

On the other hand, with the top address of FIG. 4A
determined as a start poinf, another certaih-position in
the first piogram, for example, the address of the
cluster 0032h, sector 13h, sound group Qh as in FIG. 4F
is, in the compacted absolute addreés,'“OOh, C%h, 39h" as
seen in FIG. 4G, but is, in the offset address,.FOOh, 01h,
39h" as seen in FIG. 4H.

Like the examples described above, a position in a
program can be designated with an absoiute-address or an

offset address.

3. Area Structure

An area structure of the disc 90 in the present
embodiment is described below with reference to FIGS. 5A
and 5B.

FIG. 5A shows different areas from the innermost

circumference side to the outermost circumference side of
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the disc 90.

The disc_?p as é magneto-optical. disc has, on the
innermost circumference side, a pit region in which read
only data in the fofm of embossed pits are formed and the
P-TOC is recordéd.

The remaining region on the outer circumferencés
with respec£ to the pit region is formed as.a magneto-
opticai region and as a-recording/reproduction allowing
region in which grooves as guide grooves for recording
tracks are férmed..

A section of the magneto-optical region from the
cluster 0 on the innermost circumference side to the
cluster 49 is used as a managemept area whereas another
section from the cluster 50 Eo the_cluster 2,251 is used
as.a Program area in which actual programs such as tunes
are recorded. Thg remaining outer qiréumferential area
with respect to the program area is used as a lead-out
area.

The management area is illustrated more
particularly in FIG. 5B. FIG. 5B shows secto:s in a
horizontal direction and shows clusters in a vertical
direction.

The clusters 0 and 1 in the management area fqrm a

buffer area to the pit region. The cluster 2 is used as a
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power calibration area PCA and used for output power
adjustment of a laser beam and so forth.

In the clusters 3, 4 and 5, the U-TOC are reco;ded.'
While contents of the U-Tbc are hereinaftef described,_a
datalformét is defined in each sector in one cluster, and
pfedeterminéd management information is récorded in.each
sector. The U-TOC data are repetitively recorded three
times in the three clusters 3, 4 and 5 having the sectors
in which Fhe U-TOC data are recofded.

fhe clusters 6, 7 and 8 are used to record the AUX-
TOC. Although also contents of the AUX-TOC are
hereinafter described, a data format is defined in_each
sector in one cluster gnd predefermined management
information is recorded in each sector. The AUX-TOC data
are repetitively recorded three times in the three
clusters 6, 7 and 8 haviﬁg the sectors in which the AUX-
TOC data are recorded.

The region from the cluster'S to the  cluster 46 is
used to record AUX data. A data file of AUX data is
formed in a unit of a sector and includes picture file
sectors as a still picture file, text file sectors as a
character information file, karaoke text file sectors as
a character information file synchronized with a program

and so forth which are hereinafter described.
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Data file of AUX data, a region in which AUX data
files can be recorded in the AUX data area, and so forth
.are managed with the AUX-TOC.

It is to be noted that the recording capacity for -
data files in the AUX-data area is 2.8 Mbytes wherxe an
error correction system mode 2 is presumed.

Also it is possible to form a second AUX data area,
for.example, in a rear half portion of the program areé
or a region én the outer circumference siée than the
program area such as, for example, the lead-out portion
to increase the recording capacity for data files.

The clusters'4f, 48 and 49 are used as a buffer
area to the program area.

In the program area beginning with'the cluster 50
(= 32h), data of one or a plurality of tunes or the like
are recorded in the form compressed by a compression
system called ATRAC.

Programs recorded_and'a recording allowing region
are managed with the U-TOC.

| It is to be noted that, in each cluster ip the
program region, the sector FFh can be used for recording
of some information as sub data as described hereinabove.

It is to be noted that, althougﬁ, in the present

mini disc system, a reproduction only disc on which
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programs and so forth are recorded as reproduction only
data in the fo;m'of pits éan be used, the entire area of
the reproduction only disc is formed as a pit area. The
programs recorded on the reproduction only disc gre
managed with the P-TOC in a manner substantially similar
to that with the U-TOC, which is hereinafter described,
and the U-TOC is not formed.

However, where reproduction only data files are

recorded as AUX data, the AUX-TOC for managing the files

is recorded.

4. U-TOC"
4-1 U-TOC Sector 0

As described hereinabove, in order to perform a
fecording or reproduction operations of a track as a
program onto and from the disc 90, - the system contrqller
11 reads out the P-TOC and the U-TOC as management
information recorded on the disc 90 in advance, and
refers to them when necessary.

Here, the U-TOC sectors aé management information
to be used for management of-recording orireproductioh
operations of tracks, tunes and so forth on the disc 90

are described.

It is to be noted that the P-TOC is formed in the
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pit area on the innermost circumference.side of the disc
90 as described hereinabove with reference to FIG. 5A.
Then, management of the positions of recordable areas
(recordable user'areés), the lead-out area and the U-TOC
area and so forth of the disc is performed based on the
P-TOC. It is to be noted that, with a read only optical
disc on which all data are recorded in the form of pits,
élso management of tuﬁes recorded as a ROM can be
performed with the P-TOC, but no U-TOC is formed.

Detailed description of the P-TOC is omitted, and
here, the U-TOC which is provided on a fecordable
magneto-optical disc is describéd.

FIG. 6 shows the format of the U-Toé sector 0.

It is to be noted that, as the U—TOC_sectors; the
sectors from the sector 0 up to.the sector 7 can be
provided, and among the sectors, the sector 1 and the
sector 4 can be used as an area in which character
information is to be recorded and the sector 2 is ﬁsed as
an area into which recording dates/times are to be
recorded.

First, the U-TOC sectof 0 required without fail for
recording and reproduction ope;ations for the disc 90 is
described.

The U-TOC sector 0 is a data area in which
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management information principally regarding ﬁrograms
such as tunes ;ecorded by a user and free areas into
which programs caﬁ be recorded newly is recorded.

' For example,.if a user intends to record a certain
tung onto the disc 90, the system cont;oller 11 searches
out a free area on the disc 90 from the U-TOC sector 0
and records audio data into the free area. On the other
hand, upon reproduction, an area in which a tune to be
reproduced is recorded is discriminated from the U-TOC
sector 0, and the area is accessed to perform a
reproduction operation.

At the top position of the data region (4 bytes X
588 = 2,352 bytes) of the U-TOC sector 0, a
synchronization pattern'in which several 1l-byte data of
all 0s or all 1s are formed successively is recorded.

Then, an address including a cluster address
(Cluster H) (Cluster L) and a sector address (Sector) is
recorded over 3 bytes, and 1 byte of mode information
(MODE) is added. The bytes mentioned form a header. The
address of 3 bytes here is an address of the sector
itself. |

The structure of the header part in which the

synchronization pattern and an address are recorded

applies not only to the U-TOC sector 0 but also to the P-
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TOC sectors, AUX-TOC sectors, AUX file sectors and
program sectors, aﬁd although description of the header
part of any of the sectors hereinafter described with
reference to FIGS. 8, 9 and 10 is omitted, in the header
part of any of the sectors{ an address of-the sector
itself and the synch:pnization pattern are recorded in a
unit of a sector.

It ie to be noted that, as the address of a.sector
itself, the cluster address is represented in 2 bytes of
a high order address (Cluster H) arnd a low order addfess
(Cluster L) and ehe sector address_(Sector) is
represented with 1 byte. in other words, the address is
not of the compacted type.

Then, at predetermined byte positions, data of a
maker code, a ﬁode; code, a track number (First TNO) of
the first track, a track number (Last TNO) of the last
track, a sector use situation (Used sectors), a disc
serial number, a disc ID and so forth are recorded.

Further, a region is prepared in which wvarious
pointers (P-DFA, P-EMPTY, P-FRA, P—TNOl to P-TN0255)
provided to allow identification of regions of tracks
such as tunes recorded by recording operations performed
by a user,.free areas and so forth by making them

correspond to a table section which is hereinafter
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described are to be recorded.

In the tgble section which is made correspond to
the pointers (P-DFA to P-TNO255), 255 part tables 01h to
FFh are provided. In each part table, a start address
which defines a start point of a given part, an end
address which defines an end point 6f'the part, and mode
information of the part called track mode are recorded.
Furtﬁer, since a part indicated by a parf table may
possibly be linked to another part, link information
indicative of a part table in which a start address and
an end address of the part of the destination of the link
are recorded can be recorded.

It is to be noted that the térm.“part“ signifies a
track portion in which successive data in time are
recorded physically continuously in one track.

Addresses represented as start addresses and end
addresses designate a part or each of a plurality of
parts which form a track of a tune.

Those addresses are recorded in compacted
representations and each designates a cluster, a sector
and a sound group. |

In a recording and reproductioﬁ apparatus of the
type described above, even if data of a program or track

as a set of audio data are recorded physically
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discontinuously or discretely in a plurality of parts,
there is no trouble in a reproduction operation by
successively eccessing the parts to reproduce them.
Therefore, audio data or the like are sometimes recorded
by a user over a plurality of parts in order to achieve
efficient use of recordable areas and so forth.

To this end, link information is-provided, and for
example, by designating a part table to be linked based
on the numbers 0lh to FFh given to the individual part
tables, the part table can be linked.

In particular, in the management table section in
tﬁe U-TOC sector 0, one parf table represents one part,
and, for example, for a tune formed from three parts

linked to each other, the bart positions are managed with
three part tables linked with the link information.

It is to be noted that the link information is
actually represented by a value of byte positions in the
U-TOC sector 0 obtained by a predetermined calculation
processing. That is, a part table is designated by 304 +
(link information) X 8(th byte).

Each of the part tables 0lh to FFh in the U-TOC
sector Q indicates contents of the part in the following
.manner with the pointers (P-DFA, P-EMPTY, P-FRA, P-TNO1 -

to P-TNO255) in the pointer section.



44

The pointer P-DFA indicates a defective region on
the magneto-op;ical disc 90 and designates a part table
or the top one of a plurality of part tables which
représenté a track portion or part or represent track
portions, that is, parts which provides or provide a
defective region because of damage to the same. In short,
if.the magneto-opticai disc 90 includes a defective part,
one of the part tables 01h to FFh is recorded in the
pointer P-DFA, and in the corresponding part table, the
defective part is indicated with start and end addresses.
Further, if the magneto-optical disc 90'inc1udes another
defective bart, the part tablé of this defective part is
designated as the link information in the first-mentioned
part table, and also in the part table, the defective
part is indicated. If no other defective part is inciuded,
then the link information is set, for example, to 00hL,
which indicates absence of any further link.

The pointer P-EMPTY indicates a part table of a
non-used part or the top one of a plurality of non-used
part tables in the management table section. Where a non-
used part table is present, any one of 01h to FFh is
recorded in the pointer P-EMPTY..

Where a plurality of non-used part tables are

present, such part tables are successively designated
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with link information from the part table designated by
the pointer P-EMPTY such that all of the non-used.part
tables are linked.on the management table séction.

The pointer P-RFA indicates a frée area inciuding
an erased area on the magneto—bpticél disc 90 into which
data can be written and designates a parf table or the
top one of a plurality of part tables which includes or
include a part or parts as a track portion or portions
which forms or form a free area. In particular, if a free
area is present, then one of 0lh té FFh is recorded in
the pointer P-FRA, and in a part table corresponding to
it, the part which forms the free area is indicated with
start and end addresses. Further, where a plurality of
such parts are present, or in other wordé, where a
rlurality of such part tables are present, the part
- tables are successively designated with link information
until the link information of . 00h is found.

FIG. 7 schematically illustrates a manner of
management of parts whichlform a free area with part
tables. In FIG. 7, the parts 03h, 18h, 1Fh, 2Bh and E3h
form a free area and are successively linked beginning
with the pointer P-FRA. Also such defective region as
described above and non-used part tables are managed in a

similar manner.
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Referring back to FIG. 6, the pointérs P-TNOl1 to P-
TNO255 indicatg tracks of tunes or the like recorded on
the magqeto-optical disc 96 by a user. For example, the
pointer P-TNO1 designates a part table whiéh indicates a
prart or a top one with respecf to time of a plurality of
parts in which data of Ehe first track ére recorded.

For example, if a tune of the first program as a
first track is recorded without being.divided, that is,
recorded in one pait, on the disc, the rec§rding area of
the first track is designated with 'start and end
addresses in a part table indicated by the pointér P-TNO1.

Further, if a tune of the second program as a
second track is recbrded discretely in a plurality of
parts on the disc, then the parts for indicating the
recorded positions of the second track are designated in
accordance with aﬁ order in time. In particular,
beginning with a part table designéted by fhe pointer P-
TNO2, the other part tables are successively designated
in accordance with an order in time with link information
to link the parts until the part table whose 1link
information is 00h is reached. The manner of linkage is
similar to that described hereinabove with feference to

FIG. 7.

Since all parts in which, for example, data of the
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second tune are recorded are successively designated and
recorded in this manner, when reprdduction of the second
tﬁne or overwrite recording into the region of ﬁhe second.
tuné is to be performed using the data of the U-TOC
sector 0, the optical head 3 and the mdgnetic head 6a can
bé controllgd to accesslthe discrete parts to extract the
continuous music info;mation or to effect recording with
the recording area used'efficiently.

In this manner, with the re-writable magneto-
optical disc 90, management of the areas on the disc is
rerformed based on the P-TOC and management of tunes, a

free area and so forth recorded in the recordable service

area is performed based on the U-TOC.

4-2 U-TOC sector 1 _

FIG. 8 shows the format of the U-TOC sector 1. The
U-TOC sector 1 is a data region into which inputted
character information is recorded when a track name is to.
be applied to a recorded track or a disc name as
information of the name or the like.of the disc itself is
to be appliéd to the aisc.

In the U-TOC sector 1, pointers P-TNAl to P-TNA255
are prepared as a pointer séction which Correspondslto

recorded tracks, and 255 slots 0lh to FFh of 8 bytes
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designatéd by the pointers P-TNAl to P-TNA255 and one
slot 00h of 8 bytes are prepared. The U-TOC sector 1 is
thus used for management éf character data in a
substantially similar manner to that of the U-TOC sector
0.

Character information representing a disc title or
‘a track name is recorded in.ASCII codes in eaeh of the
slots 0lh to FFh.

for example, in a slot designated by the pointer P-
'TNAl, characters inputted corresporiding to the first
tféck_by a user are recorded. Further, as a slot is
linked with link information, a number of characters
greater than 7 bytes (7 characters) may be inputted for:
one track.

It is to be noted that the slot 00h of 8 bytes is
prepared as an‘area'for exclusive use to record a disc
name and is prevented from being designated by the
pointer P-TNA(x).

Also in the U-TOC sector 1, the pointer P-EMPTY is

used for management of non-used slots.

4-3 U-TOC sector 2
FIG. 9 shows the format of the U-TOC sector 2. The

U-TOC sector 2 is a data region in which recording
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dates/times of tunes recorded by a user are recorded
principally.

In the U-TOC sector 2, pointers P-TRD1 to P-TRD255
are prepared as a pointer section which corresponds to
tracks recorded, and a slot section designated by the
pointers P-TRD1 to P-TRD255 is prepared. Further, 255
slots 01h to FFh of 8 bytes are prepared in the s;ot
section, and the U-Toé sector 2 is used for management of
Aate)time data substantially in a similar manner to that
of the U-TOC sector 0.

In the slots 01h to FFh; recording date/times of
tunes (tracks) are recorded in 6 bytes, in which values
corresponding to the year, the month, the day, the hour,
the minute and the second are recorded sﬁccessively for
each one byte. The remaining 2 bytes are prepared for a
" maker code and a model code, and code data representing a
manufacturer of a recording apparatus used for recording
of the tune and code data representing a type of the
recording apparatus used for recording are recarded in
them.

For example, if a track as a first tune is recorded
onto the disc, then the recording date/time, the maker
code of the recording apparatgs used and the model code

are recorded into a slot designated by the pointer P-TRD1.
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The recording date/time data are automatically recorded
by the system qontrolier 11 referring to an internal
clock.

The slo; 00h of 8 bytes is prepared as an area for
exclusive use to récord the recording date/time of the
disc and is prevented from.beihg designated by the
pointer P-TRD(x).

It is to be noted that, also in the U-TOC sector 2,
the slot pointer P-EMPTY is used for management of slots
which are nét used. In such non-used slots, link
iﬁformation is recorded in plaéé of a model code. Thus;
the non-used slots are linked with such link information
béginning with the slot pointer P-EMPTY to manage the

non-used slots.

4-4 U-TOC sector 4

fIG. 10 shows the U-TOC sector 4. The U-TOC sector
4 is a data area into which inputted character
information is recorded when a tune name as a track name
is to be applied to a track recorded by a user or a disc
name is to be applied to the disc similarly to the U-TOC
sector 1 described hereinabove. As can be seen from
comparison of FIG. iO with FIG. 8, the format of the U-

TOC sector 4 is substantially similar to that of the U-
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TOC sector 1.

However,_the U-TOC sector 4 allows recording of 2
byte codes as code data corresponding to a kanji or.a
Europeﬁn charactef, and in addition -to data of the U-TOC
sector 1 of FIG. 8, an attribute of a character code is
recorded at a predetermined byte éosition.

Management of character information of the U-TOC
.sector 4 is pérformed with pointers f-TNAl'to P-TNA255
and slots 0l1h to FFh designated by the pointers P-TNAl to
"P-TNA255.

It is to be noted that the recording and
" reproduction apparatus 1 of the present embodiment can
handle a reproduction onlf disc on which no U-TOC is
formed. Where suéh a reproduction only disc is used, it
may have character informatién of a disc name and track
names recorded in the P-TOC thereof.

" In particular, sectors substantially similar to the
U-TOC éector 1 and the U-TOC sector 4 afe.prepared as P-
TOC sectors, and a disc maker can record a disc name and

track names on the P-TOC sectors in advance.

5. AUX-TOC
5-1 AUX-TOC Sector 0

In the disc 90 in the present embodiment, regions
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in which AUX data files and the AUX-TOC are to be
recorded are set as described hereinabove with reference.
to FIGS. 5A and 5B, and character information, image
information and so forﬁh independent of tracks of
programs such as_tunes can be recorded as AUX data files.

Such AUX data files are managed with the AUX-TOC.
The AUX-TOC is recorded. three times repetitively over 3
clusters, and accordingly, as a management data structure,
32 sectors in one cluster can ﬁe used similarly as in the
U-‘I.‘OC.

In the present embodiment, fhe AUX-TOC sectors 0 to
5 are set to manage the AUX data files as described below.

First, .the format of the AUX-TOC sector 0 is
described with reference to FIG. 11.

The AUX-TOC sector 0 is used as an area allocation
table principally fo; magagement of a free érea in the
overall AUX data regioh;

As seen from FIG. 11, in the AUX-TOC sector 0, a

header including a sector address (Sector) = 00h and mode
information (MODE) = 02h is recorded first, and the four
characters of “M”, “D”, “A“ and “D" are recorded in the

form of ASCII codes in a region of four bytes at
predetermined byte positions. The characters “M”%, “D",

“A” and “D” indicate a format ID and are recorded
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commonly at a same byte position in the AUX-TOC sectors
which are hereinafter described.

Further, a maker code and a model code are recoxded
at predetermined byte positions following the fqrmat ID,
'and used sector information is recorded at predetefmined
byte positions following the ﬁaker-code.and the mode code.

The used sector information indicates a situation
of use of sectors in the AUX-TOC.'

The eight bits d8 to dl1 which form the Used Sector
0 correspond to 0 to 7 sectors; respectively. 1In a |
similaxr manner, the 8 bits d8 to 41 of the Used Sector 1
cérrespond to 8 to 15 sectors, respectively. The 8 bits
d8 to d1 of the Used Sector 2 correspond to 16 to 23
sectors, respectively. The 8 bits d8 to dl pf-the Used
Sector 3 correspond to 24.to 31 sectors, Fespectively.

In the AUX-TOC sector 0, a pointer section is
formed from ppinteré P-EMPTY and P-BLANK.

'In a table section, 99 part tables of 8 bits in
which a start address, an end address and link
information are formed such that management of the AUX
data area may be performed in a similar manner as with
the U-TOC sector 0 described hereinabove. In this
instance, however, part tables 01h to 63h are used as the

table section, but the remaining part tables 64h to FFh
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are not used with all 0s (zeros) placed therein.

- It is to be noted that, although the part tables
'beginning with the part table 64h may ﬁossibly be used as
the table section, for practical use, it is sufficieﬁt to
use 99 part tables for management. Here, the reason why'
the part tables 01h to 63h are used as the effeétive
table secfion is fhat it is determined taking a
particular capacity of the buffer memory 13 into
consideration.

The pdinter P-EMPTY is used for management in the
form of a‘ linkage.of non-used part tables in the AUX-TOC
sector 0. |

The pointer P-BLANK is used for management in the
form of a linkage of part tables of a ffee area in the
AUX data area, that is, non-recorded regions into which
AUX data files can be recorded.

It is to be noted that a start address and aﬁ end
‘address are represented in compactéd representations and
consequently.designation up to a sound group position is
allowed. However, in the AUX-TOC sector 0 in tﬁe present
embodiment, it is prescribed to designate an éddress in a
unit of a cluster, and all 0s are placed at the data
position indicating a sound group unit in the sector,

start address and end address.
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Also the start address and the end address recorded
in 3 bytes in #he table section or the slot section in
the AUX-TOC sectors 1 to 5_de$cribed below are
represeﬂted in compacted repreééntations. Further, the
prescription of up to which data unit a start address or
an end address designafes is different_among different
sector contents, ‘such prescriptions are hereinafter
described suitably.

Where the AUX-TOC is formed on a :eproduction only

disc, no part table uses link information.

5-2 AUX-TOC Sector 1

The AUX-TOC sectors 1 fo 3 are used for management
of picturé files.as still picture information.

The AUX-TOC secto¥ 1 shown in FIG. 12 is a
management sector as a picture allocation table and is
used fqr-management of data files recorded as picture
files in the AUX data area.

With the AUX-TOC sector 1, management of picture
files is performed in a manner similar to that with the
U-TOC sector 0.

In the present embodiment, the file lengtﬁ of a
picture file of one still picture recorded in the AUX

data area is not prescribed specifically. In the present
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embodimeﬁt, however, 100 picture files in tﬁe maxiﬁum
including a cover picture can Eé managed as hereinafter
‘described. Accordingly, also the number of substaqtialiy
'recordablé picture files is 100.

The co&er.picture,may be, for example, a cover
picture which is a disc jacket or the like.

In the AUX-TOC sector 1, a sector address (Sécﬁor)
- 0lh and mode information (MODE) = 02h are recorded in
the header.

As pointers P-PNO(x) to be used for management of
99 picture files other than the cover picture, pointers
P-PNO1 t§ P-PNO99 are formed in the AUX-TOC sector 1. At
individual byte positions in the pointers from the
pointer P-PNO99 to the ﬁointer immediately prior to the
table section, 00h is recqrdéd. A

However, in order to allow the magneto-optical disc
90 to cope'with a case wherein recording of a greater
number 6f picture fiies is made poséible by an expansion
of an AUX data area or a change of the file size in the
future, it is possible to set, as the pointers P-PNO(x),
the pointers P-PNO100 to P-PNO255 to byte positions from
the byte position following the pointers P-PNOl to P-
PNO99 to the byte position'of the pointexr P-PNO255

indicated in blankets in FIG. 12.
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Further, the regioﬁ of 2 bytes following the makgr
code and the .model code is used for the pointers First
PNO and Last PNO. 1In the pointer First PNO, the number x
of the first one P-PNO(x) of used onés of the pointers P-
PNO1 to P-PN099, and the numbexr x of the last one P-

PNO (x) of used ones of the pointers P-PNOl1l to P-PNO99 is
recorded in the pointer ‘Last PNO. For-example, if it is
assumed that, from among the pointers P-PNO1l to P-PNOS9,
the pointers P-PNO1l to P-PNO5 are used, then the pointer
First PNO = 01h and the pointer Last PNO = 05h are
recorded.

In the pointer section, also the pointers P-PFRA
and P-EMPTY are formed.

Further, in the table section, 99 part tables 01h
to 63h in each of which a start add;ess, an end address
and a picture mode as a S. Pict. mode are_recorded are
formed as part tableé of 8 bytes correspon@ing to the
individual pointérs. .In_this instance, similarly to the
AUX-TOC sector 0, the rémaining part tables 64h to FFh
are not used with all 0s (zeros) placed therein.

The part table 00h is prevented from being
designated by_any pointe;, and is used exclusively for
address management of a picture file positioned as a

cover picture. The picture mode mentioned above is
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provided also in the part table 00h for a cover picture.

The pointers P-PNOl to P-PNO99 are used for
management of regions, in each of which one picture file
is recorded, by designating a particular part table. For
example, in a part table designated by the pointer P-PNO1,
a start address, an end address and a picture mode as a S.
Pict. Mode of a picfure-file of image data for a first
picture are recorded.

It is to be noted that, with the AUX-TOC sector 1,
file management which is performed by linking part tables
with link information {Link-P) is not performed. In other
words, one picture file is not recorded in sections

"physically spaced.from each other.

However, non-used part tables  in the AUX-TOC sector
1 are managed with link informa;ion, which is provided by
the 8th byte of each p;rt tabie, beginning with the
pointer P-EMPTY.

The pointer P-PFRA in the ‘AUX-TOC sector 1 is a
pointer to be used for management of a free areafwhere
picture dat; whose amount is smaller than i cluster are
recorded in a region of 1 cluster in the AUX data area
and the region in the 1 cluster ip which picture data are
not recérded is a non-recorded region as a recordable

region and hence a free area. In short, an address of a
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section_as a free area is recorded in a part table
designated by the pointer P-PFRA.

The picture mode in each part table_in the AUX-TOC.
sector i represents mode information including a copy
status of a picture file recorded in an address
designatéd by each part table.

The picture mode as a S. Pict. mode is defined, for
example, in such a manner as illustrated iﬁ FIG. ;SA.

‘The picture mode is composed of 8 bits dl to 48,
and a copy status is indicated by the two bits of d1 and
d2. The copy status ié information set_regarding whether
or not copying of a correspondipg picture file is
permitted.

In this instance, if the copy status is Oh, then
this represents that copying is permipted, and the
picture file-can bé copied any number of times.

If the copy_stétus is 1h, this represents that
copying of the p%cture file is permitted only.once.

If the copy status is 2h, this represents that
copying of the picture file is permitted only once over
_an authenticated data bus.

If the copy status is 3h, this represents that
copying of the picture file is inhibited.

The remaining 6 bits d3 to d8 are undefined here.
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If copying of data is performed for a certain
picture file, #hen the copy statﬁs to be given to the
picture file after cqpying is updated in such a manner as
illustrated in FIG. 19B from contents of the copy status
which has beeg given to ?he picture file before copying.

In particular, if_the cdpy status of a certain
picture file is Oh before copying, then the copy status
Oh is given to-the picture file also after copying. Iﬁ
other wofds, copying of the picture file is permitted any
numbér of times. |

On the other hand, if the copy status is 1h or 2h
before copying, then the copy status is changed to 3h
after copying so that later copying of the picture file
is inhibited.
5-3 AUX-TOC Sector 2

FIG. 13 shows the format.of the AUX-TOC sector 2.
The AUX-TOC sector 2 is used as a picture information
table and as a data region into which, where information
called picture information is added to each picture file
recorded, -the infﬁrmation as the picture information is
recorded as character information. Here, the picture
information in the present embodiment may include a

picture name, a recording date/time and a URL (Uniform
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Resource Locator) of the Internet.

Here, before the AUX-TOC sector 2 is described, a
structure of a picture infqrﬁation fiie recorded in the
table section of the AUX-TOC sector 2 is described with
reference to FIG. 20. The picture information file here
includes information of picture information corresponding
to one.picture file.

As seen from fIG. 20, the picture information file
has a data unit as a picture name disposed at thé top
thereof in the form of ASCII codes or some o;her
cparacter codes. The picture néme.is recorded in
accordance with the format of character information
recorded in a slo£ of the U-TOC sector 4 shown in FIG. 19;

Next to the data unit as a pictu;e name, 1Fh
indicating a delimiting point between data units is .
disposed, and a data unit for the recording d?te/time is
disposed next to 1Fh. The recording date/time is recorded
in accordance with the format of the recording date/time
recorded in a slot of the U-TOC sector 2 shown in FIG. 9
using 6 bytes as described above.

Next to the data unit of the recording date/time,
1Fh mentioned above is disposed, and charécter
information as a URL is disposed next ﬁo this 1Fh. The

URL may be recorded as an ASCII code from the MSB (Most
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Significant Bit) without depending upon a character code
(character.code) which will be heréinafter described.
Then, 00h is disposed at the last end of the file.

It is to be goted thét, where one of the data units
of the picture name, recording date/time and URL has no.
substantive contents, 00h can be recorded in place of the
data unit.

In regard to the URﬁ described above, for example,
where the picture file is obtained by downloading it from
a home page of .the Internet, the URL of the home page is
applied as the URL to the picture file.

Referring back to FIG. 13, the AUX-TOC sector 2 is
described.

First, in the header of the.AUX-DOC sector 2, a
'-_sector éddress (Sector) = 02h and mode inforﬁa;ion (MODE)
= 02H are recorded.

Further, in the AUX-TOC sec£dr Zf.pointers,P-PIFl
to P-PIF99 are prepared in the pointer section so as to
correspond to individual picture files recorded on the
disc. Further, in the slot section, 255 slots 01h to FFh
éf 8 bytes which can be designated by the pointers P-PIF1
to P-PIF99 and one slot 00h of 8 bytes are preparegd.
However, the pointers P-PIF can be expanded up to P-

PIF255.
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In a region of 2 bYtes following the maker code and
the model code, pointers First PIF and Last PIF are
recorded. The pointer First PIF has recorded therein the
number of the first oﬁe P-PIF of used ones of the
pointers P-PIF1 to P-PIF99. The pointer Last PIF has
recorded therein the number of the 1as£ one P-PIF of the
used ones of the pointers P-PIF1 to P-PIF99.

| In the slots 00h tb FFh, character information as
picture information files are recorded in the form of
ASCiI codes or some other character codes. The type of
characters recorded is defined by a character code
recorded at a predetermined byte position on the AUX-TOC
sector 2. The character code is denoted as chara.code in
FIG. 13.

The cha;acter code is defined such that, for
example, 00h designates the ASCII code; Olh.designates
the modified ISO. 8859-1 code; 02h designates the music
shifted JIS (Japan Industrial Standard) code; 035 .
designates the XS C 5601-1989 code (Korean language); and
04h designates the GB 2312-80 code (Chinese language).

The pointers P-PIF1 to P-PIF99 designate particular
part tables in which picture information files of file
numbers corresponding to the numbers of the individual

pointers are recorded. For example, in a slot designated
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by the pointer P-PIF1l, characters corresponding to a
picture of a first picture file are recorded. It is to be
noted that the slot 00h of 8 bytes is used as an
exclusive area for starting of recording of a picture
information file corresponding to the cover picture and
is prevented from being designated by the pointer f;
PIF (x).

The slots are linked with link informétion so that
a picture information file corresponding to omne picture
file may be recorded even if the size thereof is greater
than 7 bytes.

The pointer P-EMPTY is used for management of non-
used slots in the form of a link.

It is to be noted that different AUX-TOC sectors
ray be set for the picture ﬁame, recoxrding date/time and
URL such that they may be managed individually. However,
where various character information applied to picture
files is managed collectively as a picture information
file as seen in FIGS. 13 and 20, the recording region of
the disc is utilized effectively. This is because the
amount of data (number of TOC sectors) reqﬁired for
management information is smaller than that where
different AUX-TOC sectors are provided for the picture

name, recording date/time and URL to manage them.
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5-4 AUX-TOC Sector 3

The AUX-TOC secﬁdr 3 shown in FIG. 14 ié used as a
picture playback sequence table in which management
information for outputting a picture file, that is,
displaying an image of the picture file, in synchronism
with reproduction of a program such as a tuﬁe.

Iﬁ the header of the AUX-TOC sector 3, a picture
address (Sector) = 03h and mode information (MbDE) = 02h
are recorded.

Further, as the pointer section corresponding to
recorded picture,files, pointers P-TNP1l to P-TNP99 are
preparéd. The pointers P-TNP can be expanded up to P-
TNP255. The pointers P-TNPi to P-TNP99 corresﬁond to
track numbers 6f audio data recorded in a unit of a track
in the.program area. fn short, the pointers P-TNP1l to P-
" TNP99 correspoqd to the first to 99th tracks.

In the table section, 99 part tables 01h to 63h of
8 bytes designated by the pointers P-TNP1l to P—TNPSSHand
one part table 00h oflS bytes are prepared. Also in‘this
instance, all O0s are recorded in.the remaining part \
tables 64h to FFh which are not uéed. In the pointers
First TNP and Last TNO following the maker code and the

model code, the number of the first one P-TNP of used
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ones of the pointers P-TNP1l to P-TNP99 and thg number of
the last one P-TNP of the used ones of the pointers P-
TNP1 to P-TNP99 are recorded, respectively.

In each of the part tables designated by the
pointers P-TNPl1 to P-TNP99, a start address and an end
address are recorded in the form of offset addfesses from
the address of the top position of the track. With the
AUX-TéC sector 3, an address up to a unit of a sound
group is designated.

In the 4th byte of each part table, a particulgr
picture file is indicated as a pointer P-PNOj. The-
pointer P-PNOj has a value corresponding to a
corresponding one of pigture files (P—PNOlhto.P-PNOBQ)
managed with the AUX-TOC sector 1. Further, another part
table can be linked with link information. In other words,
it is possible to define a plurality of picture files so
that they can be'displayed on a same track.

For example, wheﬁ reproduction of a tune of a firSt
track‘is performed, if it is intended to output a picture
of the first picture fiie at a particular timing during
the reproduction, then a start address and an end address
of a ﬁicture outputting period are recérded into a paft
table designated by the pointer P-TNP1l corresponding to

the first track, and as a picture to be outputted, a
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particular picture file is indicated with the pointer P-
PNOj. Here, a case wherein it is desired to display or
output a picture of the first picture file for a period
until one minute and 30 seconds pass after a point_of
time after one minute passes after reprodgction of-the
first track is begun is considered. In this instance, an
address point which corresponds to just one minute after
the beginning of reproduction of the first track and
another address which corresponds to one minute and 30
seconds are recorded as a start address and an end
address in the form of offset addresses, respectively,
into a part table designated with the pointer P-TNP1l.
Then, the pointer P-PNOj is seﬁ to the.valﬁe of P-PNO1l so
that it may designate the first picture file.

Where it is desired to.sﬁitchébly display a
plurality of pictures dufing reproductién'of one track,
part tables are 1inked-tb manage the picture files to be
outputted and the outputting periods.

It is to be noted that, while the part table 00h
corresponds to the cover picture, since it is prescribed_
that, in principle, the cover picture be not outputted_ih
synchronism with an audio track, all 0s are recorded as

the start address and the end address of the part table

00h.
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By the way, if the start address and the end
address of a part table corresponding fo a certain track_
are béth all 0O0s, then a'picturé of a picture file
indicated by the designated pointer P-PNOj is displayed
within a period in which sound of the track is outputted.

If only the end address is all 0s, then a picture
file desigﬁated with the pointer P-?Noj-is outputted
until a start address of a picture file to be displayed-
subsequently is reached within a period of reproduction
of the track.

If both of the start a@dress and the end address
are different from all 0s and have an equal value,
displaving and outputting of the picture file are
inhibited. |

Also with the AUX-TOC sector 5, non-used part

tables are managed using a link from the pointer P-EMPTY.

5-5 AUX-TOC Sector 4

The AUX-TOC sectors 4 and 5 are used for management
of text files.

First, the AUX-TOC sector 4 shown in FIG. 15 is a
management sector as a text allbca£ion table and is used

for management of data files recorded as text files in

the AUX data area.
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With the AUX-TOC sector 4, management of text files
is performed in a similar manner to that with the U-TOC
sector 0.

If it is assumed thdt the AUX data area is used
entirely for recording of text files, then text data for
38 clusters (X 32 sectors X 2,324 bytes) can be recorded
there. Such text data can be managed as 255 files in the
maximum with the AUX-TOC sector 4. IHowever, it is assumed
here that up to 100 files including one cover picture
file are managed as hereinafter described.

It is to be noted that the file length of one text
file is equal to the length of one sector.

One particular text file is a text file
'corresponding'to the cover.picture of the disc and can be
regarded as a cover text.

In the header of the AUX-TOC sector 4, a sector
address (Sector) = 04h and mode information (MODE) are
recorded. |

As pointeré P-TXNO (x) to be used for management of
text files, pointers P-TXNOl to P-TXN0O99 are formed in
the AUX-TOC sector 6. The pointers P-TkNOl to P-TXNO99
correspond to the track numbers of the audio tracks. It
is to be noted that the pointers P-TXNO can be expanded

up to P-TXNO255. Consequently, here, 99 text files
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corresponding to the first to 99th audio tracks in the
maximum can be managed except the cover text file.

Also the pointers P-PFRA and P-EMPTY are formed in
the pointer section.

Further, as part tables of 8 bytes cérresponding to
the individual pointers, 99 part tables 01lh to 63h in
each of which a start address, an end address and a text
mode are recorded are formed in the table section. The
remaining part tables 64h to FFh are‘not used wifh all Os
stored therein.

It is to be noted that conﬁehts of a definition of
the text moae are hereinafter described.-

| The part table 00h is prevented from being
designated by any pointer. Here, however, the part table
00h is used exclusively fo; management of an addrgss of a
text file determined as a cover text and the text mode.

The pointers P-TXNOl1l to P-TXNO99 are used for
management of regioﬁs, in each of thch one text file is
recorded, each by designating a particular part table.
For example, in a pért table designated with the pointer
P-TNXO1l, a start address, an end address and a text mode
of the first text file are recorded as a file number.

It is to be noted that, since a text file is

handled in a unit of a sector as described above, the
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start address and the end address are éach described up
to a sector unit, and O0h is placed ' in the data position
for indicating a sound group.

Further, with the AUX-TOC séctor 6, file management
which is performed with part tables linked with link
information is nof performed. In other words, one text
file is not recorded in sections physically spaced frqm
each other. |

However, non-used parﬁ tables in the AUX-TOC sector
6 are manqged with link information, which is provided by
the 8th byte of each part table, beginning with the
pointer P-EMPTY.

In the pointer P-PFRA in the.AUXfTOC sector 4; data
of a text file whose amount is smaller thaﬁ 1 cluster are
recorded in a_fegion of 1 cluster in the AUX data area.
Further, the pointer P-PFRA serves as a pointer for
management of a free area.where the reéion in the 1
cluster in which data are not recorded is a non-recorded
rggion as a recordable region and hence a free area. Aiso
for the free area management, the 8th byte of each part
table may be used as link ihformation to allow the part
tables to be linked to each other so that a plurality of

sections spaced from each other may be managed as a free

area.
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Hére, contents of a definition of the text mode set
in each part table of the AUX-TOC sector 4 are described_
with reference to FIG. 21.

The text mode is a region'at‘the position of the
fourth byte in each_part table and is formed from 8 bits
dl to ds8 (i byte) .

Qf the 8 bits dl1 to 48, the two bits dl and 42
indicate a copy status. The cop& status is similar to the
S. Pict. Mode which is the copy status regarding a
picture file described hereinabove with réference to FIG.
19A, and therefore, overlapping description of it is
omitted here.

The'two_bits d3 and d4 indicate contents.of the
text file. In this instance, if the two bits d3 and d4
are Oh, then it indicates that the text file is a sung
text.

In particular, it is indicated_tha; the text file
is a text of the words of a tune of a corresponding audio
track. If the bits d3 and d4 are 1h, then it indicates
that the text file is a text in which artist information
such as the name of the artist who plays the tune in the
corresponding audio track is described.

If the bits d3 and d4 are 2h, then it indicates

that the text file describes a linexr note such as
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explanation annexed to an album, and if the bits d3 and
d4 are 3h, then it indicates that the text file describes
some other information.

The one bit of d5 indicates presence or absence of
a time stamp inserted in the text file. If the bit d5 is
6, then it indicates absence of a time stamp, but if tﬁe
bit 45 is 1, then it indicgtes presence qf a time stamp.
It is to be noted that a time stamp is ﬁereinafter
described with reference to FIG. 22.

The three bits of d6, d7 and d8 represent a
character code. The character code is set such that, for
example, 0Oh -designates the ASCII code; 1lh designates the
modified ISO. 8895-1 code; 2h designates the music
shifted JIS code; 3h designates #he KS C 5601-1989 code
(Korean language) ; and 4h dgsignates the GB 2312-80 code
(Chinese language). The character code is undefined
(reserved) for 5h and 6h. The character code 7h
designétes a plain text. By defining the text file as a
plain text file, it is possible to provide expandability

to the character qodeﬂ

5-6 AUX-TOC Sector 5
FIG. 16 shows a format of the AUX-TOC sector 5.

The AUX-TOC sector 5 is used as a text information table
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and used as a data area into which, when text information,
that is, information of a text name, a recording
date/time aﬁd a URL of the Internet, is applied to each
text.file recorded, the information as the text
information is recorded as charactér information.

It is to be notedlfhat a text informatipn file-
recorded in the table section of the AUX-TOC sector 5 has
a structure similar to that of a picture information file
described hereinabove with reference to FIG. 20. More
particularly, a text information file has é similar
structure except that a.data unit of a picture name in
FIG. 20 is a data unit of a text name.

In the fo?mat of the AUX-TOC sector 5 shown in FIG.
16, a sector address (Sector) = 05h and mode information
(MODE) = 02h are recorded in the header.

Further, in the AUX-TOC sector 5, pointers P-TXIF1
to P-TXIF99 are prepared in the pointer section in a
corresponding relationship to text files recorded.
Further, in the slot section, 255 slots 0lh to FFh of 8
bytes which can be designated by the pointers é-TXIFl to
P-TXIF99 and one slot 00h of 8 bytes are prepared. It is
to be noted that the pointers P-TXIF can be expanded up

to P-TXIF255.

Further, in the pointer First TXIF following the
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maker code and the model code, the number of the first
one P-TXIF of used ones of the pointers P-TXIFl1l to P-

TXIF99 is recorded, and in the pointer Last TXIF, the

number of the last one P-TXIF of ghe used ones of the

pointers P-TXIF1l to P-TXIF99 is recorded.

In the slots 00h to FFh of the table section,
character information of text information files is
recorded in the form of the ASCII code or some other
chafacter code. The type of characters to be recérded is
defined by a character code (chara.code) recorded at a
predetermined byte position on thé AUX-TOC sector 2.

Also in this instance, the character code is set
similarly as in the AUX-TOC sector 2 such that, for
example, 00h designates the ASCII code; 01h designates
t@e modifiéd ISQ. 8855-1 code; 02h designates the music
shifted JIS codé; 03h designates the Ké o 5601-1989 code
(Korean language); and 04h designates the GB 2312-80 code
(Chinése language).

The pointers P-TXIF1l to P-TXIF99 designate
particular part tables in which text information files of
file'numbers corresponding to the numbers of the
individual pointers are recorded. For example, in a slot
designated by the pointer P-TXIF¥1l, characters

corresponding to a picture of the first text file are
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recorded. It is.to be noted that the slot 00h of 8 bytes
is uséd as an area for exclusive use for starting of
recording of a cover text information file correspénding
to a cover text, and is preventedlfrom being designated

' wifh the pointer P-TXIF(x).

The slots described above-can be linked with link
information so that a text information file corresponding
to one text file can be treated'even if the text
informatibn.file has a size greater than 7 bytes.

Further, the pointer P-EMPTY is used for management
non-used slots in the form of a link.

Also in this instance, different AUX-TOC sectors
may be set for the text name, recording date/time and UéL
such that they may be managed individuailyL However,
where various character information applied to picture
files is managed collectively as text information files
with the AUX-TOC-seqtor 5, the number of TOC sectprs és
the amount of data requiréd for management information is

reduced similarly as with an information file.

6. Data File
6-1 Picture File Sector
Two kinds of data files including a picture file

and a text file which are AUX data files managed with the
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AUX-TOC éectors formed in such a manner as described
above are described below.

As regards a picture file, the file ;ength of omne
still picgure may be an arbitrary one. The image size of
a still picture is 640 X 480 dots, and a picture file is
based on the JPEG format baseline. Sihce manageﬁent of
picture files is performed with the AUX-TOC, a bit stream
of a file extends from the SOI (Start Of Image) marker to
the EOI (End Of Imége) markér prescribed in the JPEG
standards.

Further, since the sector format is the mode 2 and
the 3rd layer ECC is not used, the effective byte number
as an image data'capacity of one sector is 2,324lbytes.
AsS an example: if it is assumed that a picture file of

the JPEG has a size of 1 cluster (=_32 sectors), then the

actual data size ranges from 72,045 (= 2,324 X 31 + 1)
bytes"to 74,368 (= 2,324 X 32’ b&tes.

The format of éectors which form such picture files
as described above is such as, for examplg, illustrated
in FIG. 17. |
| Referring to FIG. 17, a he;der of 16 bytes ﬁhich
includes the synchronization pattern, a clustér.addresg

{Cluster H, Cluster L), a sector address (Sector) and

mode information (02h) is providéd at the top of the
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format, and the following 8 bytes are undefined
(Reserved) .

Then, as indicated as data DP0 to DP2323, a region
as a data area in which image data of 2,324 bytes are
recorded is provided.

In each of the last 4 bytes, 00h is recorded.
-Alternativgly, however, erfor detection parifies may be

recorded in the last 4 bytes.

6-2 Text File Sector

In a text file, text data of the ASCII, Modifigd
ISO 8859-1, Music Shifted JIS or the like defined by the
text mode of the AUX-DOC sector 4 can be recorded. |

The format of a sector which forms a text file is
spch_as, for example, shown in FIG. 18. Referring to FIG.
18, similarly as in a picture file, a header (16 bytes)
and an undefined (Reserved) region (8 bytes) are provided
from the top of the text file. Foliowing them, a data
area is provided in which déta as text files of 2,324
bytes are recorded as indicated as data DTO0 to DT2323.

In each of the last 4 bytes, 00h ié provided.
Alternatively, however, error detection parities may be
recorded in the last 4 bytes.

A data structure of a text file recorded in a text
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file sector is shown in FIG. 22. It is to be noted,
however, that ;he text file shown has a data structure
corresponding to a case wherein presence of é,time stamp
(ds = =“1") ié.set as the text mode of thé AUX-TOC sector
4. |

As seen from FIG. 22, in the text file, 1Eh which
indicates a delimiting point of each text file is
disposed, And following this, é data unit (3 bytes pure
binary) indicating a time stamp is disposed.

The time stamp defines a displaying or outputting
timing of a text file synchronized with reprodqction of .a
corresponding audio track and is ihdicated'by an offset
address of the corresponding audio track.

Following the data unit indicating a time stamp, a
data unit (3 bytes pure binary) qf a paragraph length
indicative of a data length of a data unit of a paragraph
is disposed. Further, following data of 1Fh, .a data unit

of a paragraph (substantive character information) is

disposed.

7. Data Reading Out Operation upon Synchronized

Reproduction
7-1 Example of Operation

In the recording and reproduction apparatus of the
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present embodiment having the construction described
above, audio reprodugtion of a program as audio data

- recorded in the program area of a disc can be performed
based on U-TOC information. JHere; if the program is in a
condition compressed in accordance with the ATRAC, it is
also referred to as:ATRAC data. Further, based on AUX-TOC
information, reproduction eutputting, that is, displaying
outputting, of a picture file or a text file as an AUX
data file can be performed in synchronism with the
reproduction time of the program. TFurthermore, in the
present embodiment, upon reproduction outputting
(hereinafter referred to merely as synchronized
reproduction) of the AUX data file synchronized with
program reproduction, an operation of reading out all AUX
@ata files requirea for synchronized reproduction from
the disc and storing them into the buffer memory 13 in
advance is not performed. Therefore, as hereihafter.
described in detail, an operatioe of reading out the AUX
data file from the disc and storing it into the buffer
memory 13 is performed within a period within which the
stored amounf of program date in the buffer memory ;3 is
dreater than a predetermined level and reading out of
program data from the disc stops during an eudio

" reproduction outputting operation.
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Therefore, Before a dafa reading out oberation upon
synchronized rgproduction in the present embodiment is
described, an outline of synchronized reproduction is
described taking a disc having certain recorded contehté
as an example.

In FIGS. 23A, 23B, 23C, 23D and 23E, a relationship
between programs on a certain disc and picture files
reproduced in synchronism with the programs is
illustrated as an éxample.

FIG. 23A shows audio data of programs recorded on
the disc in accordance with a reproduction time base, and
FIG. 23B shows addresses on the disc at which the
programs are recorded. FIG. 23C illustrétes reproduction
times of the programs, and FIG. 23D show picture files
reproduced gnd displaved or outputted in synchronism with
the programs in acéordance with the.reproduction times.
FIG. 23E shqws rlayback addresses of the picture files
shown in FIG. 23D, whicﬁ are defined by contents of the
AUX-TOC sector 3 described hereinabove with reference to
FIG. 14.

It is assumed that, on the disc, as tracks of audio
programs, 3 tracks TR #1, #2 énd #3 are recorded as shown
in FIG. 23A. Also it is assumed that the tracks TR #1, #2

and #3 are recorded in the order of the track number (#n)
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in principle.

Further, it is assumed that the tracks TR #i, #2
and #3 are recorded in such a manner as seen in FIGS. 23B
and 24 on the disc.

The track TR #1 is composed of two parts including
a part 1 of addresses La to Lb and another part b of
addressgs Lc té'Ld, and the parts a.and b are managed
with link information in the U-TOC sector 0 such that
they are linked to eacﬁ'other. In this instance, the
address La is an address of the innermost circumference
of the disc, and if an addréss of the_compacted
representation ' is not used, the address La actually is La
= (0032h (clustef), 00h (sectorf, 0h (sound group)).

The track TR #2 is composed of one part c of
addresses Le to Lf. |

Also the track TR #3 herxe is composed of two parts
including a part 4 of addresses Lg to Lh and'another part
e of.addresses Li to Lj, and it is designatea with link
information in the U-TOC sector 0 that the two parts 4
and e be 1inked to each other.

In this instance, as shown in FIG. 24, following an
address Lk of an outer circumference side.of the disc
from the end address of the part e on the rear side of

the track TR #3, no real data is recorded. Accordingly,
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an area from the address Lk to the end address of the
program area is defined_as a free area. For example, if
the disc has a recordable time of 74 minutes, then the
actual end address of.the program aréa is substantially
08CAh (cluster).

Further, each track shown in FIG. 23A corresponds
to a reproduction time as shown in FIG. 23C. in this
instance, it is prescribed that reproduction of the track
TR #1 be started at the time T1; reproduction of the
track TR #2 be started at the time T2; and reproduction
of the track TR #3 be started at the time T3.

It is to be noted that a reprodugtion time -
illustrated in FIG. 23C can be determined, for example,
with regard to the track TR #1, by éonversidn from an
_offset address of the track TR #1 being rep;oduced at
present with respect to the time Tl = address L1, and
here{ it is represented as a fuﬁction. For example, the
reproductiqn time of the track TR #1 repfesented by the
address La + L1l is represented as Tl + f(L1). Further, as
regards the reproduction time at a delimiting position of
a part, for example, the delimiting position between the
parts a and b of the track TR #1 is represented as T1 +
f(Lb - La), and the delimiting position between the parts

d and e of the track TR #3 is represented as T3 + £(Lh -
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Lg).

Further, it is assumed that, as AUX data files
recorded on the disc, six picture files Picture #0, #1,
#2, #3; #4 and #5 are recorded. Furthermore, it is
assumed that the synchronous reproduction timings of the
picture files yith the tracks are prescribed in such a
manner as shown in FIGS. 23D and 23E.

First, the picture file Piéture #0 is prescribed as
a cover picture. Here, the cover pictufe has image
contents corresponding to a cover jacket of the disc as
described hereinabové. The piCtﬁre file Picture #0 of the
cover picture is displayved, for example, ih a stage
preceding to a time at which reprqduction of a ;rack is
started as seen in FIG. 23D. In this instance, if
reproduction of a track ié started, then the displaying
outputting of the cover picture is stopped. Howéver, it
is otherwise possible tb continue displaying of the cover
picture also after starting of reproduction of a track
and stop the displaying when a picture file to be
displayed or autputted in synchronism with reproduction
of the track is displayed or outputted.

Aé regards synéhronized reproduction timings after
starting.of reproduction, the picture files Picture #1,

#2 and #4 are reproduced in synchronism with the track TR
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#1. Display of the picture file Picture #1 is started at
a position indicated by ;he offset address L1
(reproduction time T1 + £(L1)) after the beginning of
reproduction of the track TR #1, and is ended at a point
of time at which display of the picture file Picture #2
is started at_a position indicated by the offset address
L2 (T1 + £(L2)).

Display of the.picture file Picture #2 is.started
at the position indicated by the offset address L2
(reproduction time T1 + f(ﬁZ)), and is ended at a point
of time at which display of the picture file Picture #4
is started at a position indicated with the offset
address L3 (T1 + f(L3)). In this instance, it is
prescribed that the picture file Picture #2 be displayed
or outputted over reproduction of the part a and the part
b.

Display of the picture file Picture #4 is started
at the timing indicated by the offset address L3
~ (reproduction time T1 + £(L3)), and is ended at a point
of time at which the display of the track TR #l is ended.

Here, the addrgss of the track TR #1 correspoﬁding
to the offset address L3 can be determined by calculation
of Lc + L3 - (Lb - La) as shown in FIG. 23B because the

track TR #1 is formed from the parts a and b.
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As regards the track TR #2, it is prescribed that
the picture fi;e Picture #3 be displayed over a period
after a reproduction starting point of time of the track
TR #2 (offset address L4 from the address Le = 0,
reproduction time T2) till a point of time indicated by
the offset address L5 (reproduction time T2 + £(L5)).

The picture files Picfure #5 and #3 are reproduced
in synchronism with the track TR #3. It is préscribed
that the picture file Picture #3 be reproduced also in
synchronism with the track TR #1. As can be fecognized
from this, in the present format, one picture file may be
prescribed to be reproduced in synchronism with a
plurality of tracks. |

Display of the picture file Picture #5 is started
at a position indiéated by the offset.address L6 with
reference to the starting point of time (address Lg,
reﬁioduction time T3) of reproduction éf the track TR #3,
and is ended at a point of time at which display Qf the
picture file Picture #3 is started at a position
indicated by the offset address L7 kTB + £(L7)).

Display of the picture file Picture #3 is started
at the position indicated by the offset address L7
(reproduction time T3 + f(L7)), and is ended at a point

of time indicated by the offset address L8 (reproduction
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time T3 + f£(LB)).

Also here, the address of the track TR #3
corresponding to the offset addfess 1.8 can be determined
by calculation of Li + Lg - (Lh - Lg) as seen in FIG. 23B
because the track TR #3 is formed from the parts d and e.

In oxrder to allow reproduction of the disc to be
perférmed in such a manner as illustrated in FIGS. 23a,
23B, 23C, 23D and 23E, the programs or tracks TR #1, #2
and #3 and the AUX data files Picture #3, #4 and #5 are
ﬁanaged with the management information of the U-TOC and
" the AUX-TOC. Here, contents of the management information
corresponding to FIGS. 23A, 23B, 23C, 23D and 23E are
described with reference to FIGS. 25 and 26.

FIG. 25 illustrates contents of the U-TOC sector 0
of the disc whiph is reproduced in such a manﬁer as
illﬁstrated in FIGS. 23A, 23B, 23C, 23D and 23E.
Reproducﬁion of the tracks TR #1, #2 and #3 illustrated
in FIGS; 232 and 23B is”defined by the U-TOC sector O.

In this instance, a cluster address (Cluster H =
00h, Cluster L = one of 03h to 05h), a sector address
(Sector) = Obh and mode information (MODE) = 02h are
indicated in the header.

In this instance, since the three tracks TR #i to

#3 are recorded as programs, 0l1h and 03h are recorded in
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the track numbers First TNO and Last TNO at predetermined
byte positions following the header. Further, 01h is
recorded at the byte position for the sector use
situation (US: Used sectors). It is to be noted that, in
FIG. 25, the track numbers First TNO and Last TNO are
denoted as F+TNO and LeTNO, respectively.

Further, 01h is recorded in the pointer P-TNO1
correspénding to the track TR #1. Consequéntly, in a part
table 01h designated by the pointer P-TNO1l, the start
address La (= cluster (32h) and seétor (00h)) and the end
address Lb of the part a are recorded, and a link to the
part table 02h is designated by link information 02h.

In the part table 02h of the_destinatién of the
link, the start address Lc and the end address Ld of the
part b are recorded, and 00h is recorded in.the link
informatioq, tﬁereby representing absence of a further
link. Consequently, management is.performed such that the
track TR #1 is formed bf the link from the part a to the
part b as seen from FIGS. 23A aﬁd 24.

Another part table 03h is designated by the pointer
P-TN02.corréspondin§ to the track TR #2. The start
address Le and the end address Lf of the part c are
recorded in the part tabie 03h.

The pointer P-TNO3 corresponding to the track TR #3
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designates the part table 04h. In the part table 04h, the
start address Lg and the end address Lh of the part d are
recorded, and the link infofmation 05h is recorded, whicﬁ
indicates a link to the part table 05h. In the part table
05h of the destination of the link the start address Li
and the end address Lj of the part e aré recorded, and
the link information 00h is recorded, which indicates
absence of a further link. Consequently, management is
performed such that the track TR3 is formed by the link
from the part d to the part e as séen from FIGS. 23A and
24.

Here, the track modes in the part tables 01h to 05h
which indicate the addresses of the parts'a to e are set
to E2h.(= 11100010) so that they may actually represent
contents of ;nformation such as absence of ﬁrotect{on of
copfright of audio data, stereo, and presence of emphasis.

Further, 00h is ﬁlaced in each of those pointers
beginning with the pointer P-TN0O4 and ending with the
pointer P-TNO255 so as to indicate that the pointers are
not used.

In this instanée, the part table 06h is designated
by the pointer P-FRA, and the start address Lk and the
end address, cluster 8Ch, sector 00h, of a free area in

the program area are indicated in the part table 06h. In
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this instance, the clustér 8Ch and the sector 00h
correspond to the end address oﬁ the program area.
Further, in this instance, the free area is formed not
discretely in the program area, and accordingly, 00h is
placed in the 1link information.

Thé pointer P-EMPTY designates the'part table 07h,
and the part tableé 07h to FFh are linked with 1link
information and managed as non-used part tables.

Further, assuming here that no defect area is
involved, 00h is.recorded in the pointer P-DFA.

FIG. 26 illustrates contents of the AUXTTOC sector
3 of the disc illustrated in FIGS. 23A, 23B, 23C, 23D and
23E. The AUX-TOC sector 3 defineé outputting timings of
the picture:files Picture #1.to #5 synchronized with
reproduction of the tracks fR #1, #2 and #3 illustrated
in FIGS. 23A and 23B. It is to be noted that, although
the start addresses and the end addresses of the picture
files Picture #1 to #5 are actually managed as the
recorded positions of them in the AUX data area with the
AUX-TOC secfor 1, description and illustration of the
same are omitted.

In the AUX-TOC sector 3 illusﬁrated in FIG. 26, the
cluster address Cluster H.= 00h, Cluster L = one of 07h

to 0S%h, the sector address (Sector) = 03h and the mode
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information (MODE) = 02h are indicated in the header.

In this instance, since the three traqks TR #1 to
#3 are defined as tracks to be reproduced in synchrbnism
with picfure files, Olﬁ and Q3h which indicate the tracks
TR #1 (first track) and TR #3 (last track) afe_rééorded
in the track numbers First TNO and Last TNO at
predetermined byte positions following the headgr. This
signifies that the pointers P-TNP1 to P-TNE"3 in the
pointer section are used. It is to be noted that, in FIG.
26, the track numbers First TNP and Last TNP are denoted
as Fe«TNP and L-TNP, respectively.

Further, 01h is recorded in ;he pointer P-TNPI1
corresponding to the track TR #1. In the slot 01h
indicated by the pointer P-TNP1l, the start offset address
Ll and the end offset address (all 0s) with reference to
the start address of the track TR #1 are recorded.
Further, 0lh indicating the pictu;e fi;e Picture #1 is
recorded in thé:pointer P-PNOj in the slot 01h.
Consequently, the picture file Picture #1 is displayed in
synchronism with the track TR #1 for a pe;iod from the
point of time indicated by the offset address L1 to the
point of time at which display.of a next picture file.is
started. -Further, it is indicated by the link information

02h in the slot 01h that the slot 01 be linked to the
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slot 02h.

In the slot 02h, the start offset address L2 and
the end offset address (all 0s) with reference to the
start address of the track TR #1 are recorded. In the
pointer P-PNOj, 02h indicating the picture file Picture
#2 to be reproduced subsequently to the picture file
Picture #1 is recorded. Further, 03h is recorded as the
link information and indicates that the slot 02h be
linked to the slot 03h.

In the slot 03h, the start offset address L3 and
the end offset address (all 0s) with reference to the
start address of the track TR #1 are fecorded. In the
pointer P-PNOj,. 04h indicating the picture file Picture
#4 to be repréduced subsequently to the picture file
Picture #2.is recorded. ~Further, 00h is recorded as the
link information and indicates that there is no picture
file to be repfoduced in synchronism with the track TR #1.

The conteﬁts described above thus designate that
reproduction of the picture files Picture #1, #2 and #4
be performed in synchronism with the track TR #1 in such
a manner as seen in FIGS. 23A,. 23B, 23C, 23D and 23E.

Meanwhile, in the pointer P-TNP2 corresponding t§
the track TR #2, 04h is recorded. In the slot 04h

indicated by the pointer P-TNP2, the start offset address
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L4 (= cluster 00h, sector 00h) and the end offset address
L5 with reference to the étart address of the track TR #2
are recorded. Further, 03h indicating the picture file
Picture #3 to be reproduced in synchronism with the.track
TR #2 is recorded in ﬁhe pointer P-PNOj in the slot 04h.
Consequently, it is designated that the picture file
Picture #3 be displayed in synchronism with the traék TR
#2 for a period from the reproduction starting point of
time of the track TR #2 to the point of time indicated by
the end offset address L5. In this instance, since the
track TR #2 does not have another picture file to be
diéplayed or outputted fur;her, 00h is placed in the link
information in the slot 04h.

In the pointer P-TNP3 corresponding té the track TR
#3, 05h is recorded. Ig the slot 05h indicated by the
pointer P—TNP3, the start offsgt address .6 and the end
offsef address (all 0s) with reference to the start
address of the track TR #3 are recorded. Further, 05h
indicating the picture file Picture #5 to be.reproduced
first in synchronism with the track TR #3 is recorded in
the pointer.P-PNOj in the.slot 05h. Further, 06h is
recorded as the link information 06h in the slot 05h and
indicates that the slot 05h be linked to the slot 06h.

In the slot 06h, the start offset address L7 and
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the end offset address L8 with reference to the start
address of the_track TR #3 are recorded. In the pointer
P-PNOj in the slot 06h, 03h indicating the picture file
Picture #3 to be reproduced in synchrohiém with the track
TR #3 subséquently to the picture file Picture #5 is
recorded. Further, 00h is recorded as the link
information in the slot 06h because there is no picture
file to be displayed or outputted in the track TR #3.

The contents described above thus designate that
displaying or outputting of the picdture files Picture #5
and #3 be performed in synchronism with the track TR #3
in such a manner as seen in FIGs. 23A, 23B, 23C, 23D and
23E.

In the slot 00h prescribed as a slot corresponding
to the cover picture, Odh indicative of the picture filg
Picture #0 for the pointer P-PNOj is stored, and all
zZzeros are recordea in the start offset address and the
end offset address. In this instance, since no other
picture file is prescribed as the cover picture, 00h is
pPlaced in the link information.

The pointer P-EMPTY indicates the part table 07h,
and the part tables 07h to FFh are linked with each other
with link information so that they aré managed as non-

used part tables.
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In this manner, reproduction of tracks and
synchronized rgproductioﬂ of picture files with the
trﬁcks from the disc are prescribéd in sﬁch a manner as
seen in FIGS. 23A, 23B, 23C, 23D and 23E based on the
management information of contents illustrated in FIGS.
25 and 26. |

Subsequently, an operation of reading out data from
the disc upon synchronized reproduction in the present
embodiment is described taking the disc of FIGS. 23A, 23B,
23C, 23D and 23E, in which synchronized reproduction ié
prescribed in such a manner as described.above, as an
example again.

As described hereinabove, the recording and
reproduction apparatus of the present embo@iment'includes
the buffer memory 13, and data iead out from the disc are
temporarily stored into the buffer memory 13 and then
outputted as reproduction sound. Furtﬁer, in the present
embodiment, also AUX data files read out from the disc so
as to be used for synchronized reproduction are stored
into the buffer memory 13 and then read out from the-
buffer memory 13 to effect displaying or outputting of a
reproduction output of the AUX data files. Furthermore,
in the present embodimenf, reading out of data from the

disc upon synchronized reproduction is pérformed based on
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the stored amount of audio data in the buffer memory 13
in such a manner as desgribed below.

Thus, a data allpcation structure in the buffer
memory 13 in the present embédimént is described first
with reference to FIG. 27.

The storage area of_the buffer memory 13 is roughly
divided into a TOC area and a main aata area as seen in
FIG. 27. The TOC area is an area in whiéh TOC déta and U-
TOC data read out frém a disc loaded in the recording and
reproduction apparatus at present are stored. Here, the
U-TOC is a general term of the P-TOC, U-TOC and AUX-TOC.

The main data area is an érea in which ATRAC data
for reco&ding and reproduction and AUX data file are
stored, and is divided, for examéle, into an ATRAC data
area in which ATRAC data are cumulatively stored aqd an
AUX data area into which AUX data files are stored.

-Althoﬁgh the caﬁacity of the buffer memory 13 is
not limited particulafly, where the buffer memory ;3 has
the capacity of 16 Mbits, the.data capacity thereof is
2,097,152 bytes. Since 1 sector = 2,368 bytes, the buffer
memory 13 can have 885 sectors as represented by
2,097,152/2,368 .(byte number for one sector) = 885.6

Of the totaling 885 sectors, 16 sectors are

allocated to the TOC area and the remaining 869 sectors
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are allocated to the.main data. Further, each of the
ATRAC data area and the AUX data area in the main data
area'may be divisionally set normally fixedly with a
fixed size set arbitrarily, or may be divisionally set
with a suitable area size determined for each disc loaded
in the recording and reproduction apparatus in accordance
with data files to be stored in the AUX data area, for
example, by referring to the contents of the AUX-TOC.

Subsequently, a data reading out operation from the
disc shown in FIGS. 2$A, 23B, 23C, 23D and 23E when
synchronized reproduction of the disc is to be performeq
is described based on theldescription given hereinabove.
Here, ‘it is presumed that reprbduction of the audio data
is performed in the order of tracks Tﬁ #1 — $#2 —> #3.

If the disc shown in FIGS. 23A-to 23E is loaded
into the récording and reproduction apparatus of the
present embodiﬁent, then maﬁagement information of the U--
TOC and the AUX-TOC is read out from the management area
of the disc and stored into the TOC area of the buffer
memory 13. Thereafter,.the recording and reproduction
apparatus performs reproduction and recofding operations
based on the managemeﬁt information stored in the TOC
area of the buffer memory 13.

Here, the recording and reproduction apparatus can
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refer to the contents of the AUX-TOC stored in the TOC
area of the buffer memory 13_to grasp presence or absence
of a cover picture, the order of reproduction of the
tracks TR #1 — #2 — §#3, that is, the reproduction
outputting order of the AUX data files corresponding to
the order of reproduction on the time base, and
réproductioﬁ outputting timings of the AUX data fi}es.
Here, howe?er, only picture files are used for thg'AUX
data files for the convenience of description.

Further, the regording,aﬁd reproduction apparatus
of the present embodiment can set weighting in
requirement degree which represents a preferential order
to fetch the AUX data files info the buffer memory 13
based on a_reproduction outputting or@er grasped -based on
the contents of-the AﬁX-TOC. ~In this instance, the
fetching preferential order into the buffer memory 13 is
determinéd in such a manner as indicated by reference
symbéls I to VI applied to the piéture files illustrated
in FIG. 23D. Here, the reason why no preferential order
number is applied to the picture file Picture #3 to be
rgproduced in synchfonism with the track TR #3 is that it
is determined that thé preferential order number of the
picture file Picture #3 is 5 since it is prescribed that

thé'picture file Picture #3 be reproduced in synchronism
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with the track TR #2 precedently. In other words, in
ordef.to reproduce the picture file Picture #3 in
synchronism upon reproduction of the track TR #3, data of
the picture file Picture #3 which have been fetched info
the buffer memory 13 already for reproduction of the
track TR #2 can be u;ilized, and there is no need of
reading out the picture file Picture #3 again from the
disc ﬁpon reproduction of the track TR #3.

In the case of the disc shown in FIGS. 23A, 23B,
23C, 23D and 23E{ the picture file Picture #0 is
prescribed as a cover picture as described hereinabove.
Therefore, the recording and reproduction apparatus reads
out, in a stage before starting.of reproductioa, data of
at ;east the picture file Picture #0 from the AUX data
area of the disc and stores the data into the AUX data
afea of the bﬁffar memory 13. Then, the recording and
reproduction apparatus makes usé of the data stored in
the buffer memory 13 to display or output the cover
picture in such a manner as seen from FIGS. 23A, 23B, 23C,
23D and 23E.

Then, for example, if a reproducing operation is
performed by the user whila a cover picture is displayed
or outputted in such a manner as described above, then

the recording and reproduction apparatus reads out ATRAC
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data of the disc, stores them into the buffer memory 13
through the decoder 8, reads out the stored ATRAC data,
performs decompression processing and so forth for the
ATRAC data by means of the audio compression decoder 14
and outputs resulting data as reproduction sound.

FIG. 28 shows a data allocation structure of the
main data area of the buffer memory 13 into which ATRAC
data are to be stored.

As described hereinabove, upon reproduction, ATRAC
daté are written at a transfer rate of 1.4 Mbps into the
buffer'memory 13 and read out at another transfer rate of
0.3 Mbps which is lower than that upon writing. Due to
the difference between the transfer rates, upon
repfoduction, the stbred amount of ATRAC data in the
buffgr memory 13 has a tendency to increase, for example,
unless a read error from the disc occurs frequently. Then,
at a certain point of time,.the stored amount in the
AfRAC data area reaches a full level denoted at x2 in FIG.
28. If this state is reached, then while readiﬂg out of
ATRAC data from the buffer memory 13 is céntinued, the
reading out operation from the disc is stopped.
Thereafter, when the stored amount of ATRAé data in the
ATRAC data are set in advance decreases to a value, for

example, as denoted by *x1 in FIG. 28, reading out of
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ATRAC data from the disc is started again. In other words,
intermittent rgproduction of the disc is performed in
response to the stored amount of ATRAC data in the buffer
memory 13.

In the present embodiment, for a period after
readiﬁg out of ATRAC data from the disc stops in the
intermittent reproduction 6pera£ion until the stored
amount of ATRAC data decreases to the value denoted by x1
in FIG. 28, an AUX data file which has not been stored
into the buffer memory 13 as vet is read out from the
disc in accordance with the-fetching preferential oxder
described hereinabove aﬁd stored into the buffer memory
13.

For example, according to the forégoing description,
the cover picture which is the picture file Picture #3 to
which the preferential order number I is set is stored
into the buffer memory 13 in a stage prior to
reproduction of the track of the ATRAC data as audio data.
Thefefore, in the recording and reproduction apparatus, a
reading out stopping period of ATRAC data from the disc
after track reproduction is started is made use of to
successively fetch the picture file Picture #1 to which
the preferential order numbe; II is given, the picture

file Picture #2 of the preferential order number IIX, the
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picture file Picture #4 of the prefefential order number
Iv, the'picturg file Picture #3 of £he preferential oxder
number V and the picture file Picture #5 of the
preferentiél order number VI. Then, if stbrage of all . of
the AUX data files up to the picture file Picture #5 of
the preferential order numbef VI is completed at a
certain pqint of time during track reproduction, then the
readiné out operation of AUX data from the disc within.a.
reading out stopping period of ATRAC data during track
reproduction is stopped.

If storage of a certain AUX data file into the
buffer memory 13 is completed by reproduction outputting
starting time of the AUX data file by performing the
operation of successi#ely reading out AUX data files from
the disc ahd storing them into the buffer memory 13
within reading out stopping periods of ATRAC data from
the disé in such a manner as deécribed above, then the
AUX dafa_file can be displayed at an accurate timing in
accordance with the time of progedure of track
reproduction.

More particularly, for example, if at least an
operatiop of reading out the picture file Picture #1 from
the disc and storing it into the buffer memory 13 is

completed for a time from a reproduction starting time of
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the track TR #1 whose reproduction time is T1 as seen in
FIG. 23C till a reproduction T1 + f£(L1), then
synchronized reproduction of the picture file.Picture #1
is started appropriate;y at the reproduction time T1 +
f(L1).

Then, such a ménner of readiﬁg out of AUX data
files as described above eliminates the necessity for
reading in all AUX data files required for synchronized
reproduction prior to starting of track reproduction.
Consequently, the waiting time from a point of time at
which the disc is loaded to a point of time at which
track reproduction is enabled can be reduced as much.

It is to be noted that, for example, if it is
prescribed that an AUX data filg be reproduced and
outputted simultaﬁequsly with starting of a track or if
an.AUX data file is present which is prescribed so as to
be reproduced or outputted COmparatively.quickly after
the point of time of starting of reproduction of a track,
then if a reading out stopping period of ATRAC data from
the disc is made use of to fetch the AUX data file from
the disc as described abo?e, then there is the
.possibility that storage of the AUX data file into the
buffer memory 13 may not be completed by starting time of

reproduction outputting, and consequently, displaying
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outputting may not be performed appropriately from the
starting time of reproduction outputting.

In order to avoid this, for example, the recording
and reproduction apparatus may be constructed such that
an AUX data fiie which is prescribed to be reproduced or
outputted within a predetermined period from a startiﬁg
time of track reproduction to a certain reproduction time
is read out from the disc and stored into the buffer
memory 13 in advance in a stage before reproduction of
the disc is s;arted after it is loaded. For example, in
the case of FIGS. 23a, 23B, 23C, 23D and 23E,lthe picture
file Picture #1 to be reproduced in synchronism with the
track TR #1 corresponds to the AUX data file which is
prescribed to be reproduced or outputted within a
predetermined time from the track reproduction starting
time to a certain reproduction time. In such an instance,
.in a stage preceding to startiﬁg of track reprodﬁction,
the picture file Picture #1 is read out together with the
cover picture of fhe picture file Picture #0 described
hereinabove from the disc and stored into the buffer
memory 13.

By the operation just described, for example, if
reproduction is stared from the track TR #1, then even if

the actual time length till the reproduction starting
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time T1 to T1 + £(L1) (offset start address L1) of the
track.TR #1 is so short that all data of the picture file
Picture #1 cannop be stored into the buffer memory 13
within a total time of reading out stopping time of ATRAC
_data from the disc, which are usually obtained within the
period of the actual time length, the picture file
Picture #1 can be reproduced or ontputted with certainty
from the réproduction starting time T1 + f£(L1).

In this instance, the amount of data of AUX data
files to be read.in from the diéc before starting of
track reproduction increases a little. However, since the
data to be read in fhen are limiped to those of minimum
but required AUX data files in an initial staée of track
reproduction as deédribed abové, the increased waiting
time ;s very short and is not felt significantly late by
the user. Consequently, there is no particularlproblem.

Depending upon conditioné of sizg setting of the
AUX data area, the capacity of AUX data files to be
reproduned in synchronism, and SQ forth, in a stage
before storage of a certain AUX data file into the.buffer
memory 13 ‘is compieted beforé storage of.all AUX data
files. required for synchronized réproduction into the
buffer memory 13 is completed, the free capacity of the

AUX data area of the buffer memory 13 becomes so small
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Example 2

85 % by weight Aerosil® 200
5 % by weight methyl hydroxyethyl cellulose
5 % by weight wax

5 % by weight polyethylene glycol

were compacted in a kneader, with the addition of water
which had been made slightly alkaline with an aqueous
alkaline ammonia solution (15 ml of a 32% solution for a 2
kg batch). The kneaded material was shaped in a single-
screw extruder to form hollow cylindrical extrudates in the
form of so-called cart wheels comprising five internal
reinforcing spokes or stays- leading from the inner wall of
the hollow cylinder to the centre of the moulding, and was
cut to the desired length of 5.5 to 6.5 mm by a cutting
device. The mouldings were dried on a belt drier at 90°C

~and were subsequently calcined for 6 hours at 850°C.

The mouldings obtained had the .following physical and
chemical properties:

Moulding dimensions:

outside diameter (mm) 6.0 £ 0.2
height (mm) 6.0 £ 0.5
Wall thickness: 0.95 £ 0.05
Stay width: - 0.95 £ 0.05
BET specific surface (m?/g) 148

Pore volume (ml/g) 0.75

Bulk density (g/1) 390

Si0; content (% by weight) 99.9

Height/diameter ratio

1.0
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that storage of a further AUX data file is not allowed
any more.

In order to cope with the situation just described,
the recording and reprodﬁction apparatus may possibly be
constructed such that storage of a further AUX data file
is stopped and AUX data files stored already in the
buffer memory 13 are utilized to perform synchronized
reproduction within a possible range. 1In this iﬁstance,
since the AUX data file wﬂich has not been stored in the
buffer memory 13 is not reprodﬁced'or outputted, it is
preferable, for example, to display some message.so that
the user may be informed that the memory has become
.occupied fully and reading inlfrom the disc has not been
performed successfully within the synchronized
reproduction period._

It is an alternative possible idea, for example, to
erase a picture file which has beén reproduced in
synchronism with a track reproduced already but is not
supposed to be used later to assure a free area of the
buffer memory 13 and to read out a picture file, which
has not been stored as yet, from the disc and store it
into the buffer memory 13. In the case ofIFIGS. 23A, 23B,
23C, 23D and 23E, thié qorresponds to an operation of

erasing, if the AUX data area of the buffer memory 13 is
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occupied fully when the picture file Picture #3 of the
preferential order number V is read out and stored into
the buffer memory 13, for example, all ér some of the
picture files Picture #1, #2 and #4, which have been
reproduced in synchronism with the track TR #1, from the
buffer memory 13 to obtain a free capacity of the AUX
data area ana reading out the picture file Picture #5
from the disc and storing it into the buffer membry 13.
In this instance, for example, if the recording and
reproduction apparatus is constructed such that not all
but some of the picture files Picture #1, #2 and #4 are
erased, then it is preferable to érase fhe picture files
#1, #2 and #4 one by one in the order of, for example,
the picture.files Picture #4 — #2 — #1 until a regquired
free capacity_is.obtained. This is intended to allow_ an
AUX data file, which.is positioned at a preceding
poéition with respect to the reproduction time, to remain
stored in the buffer memory 13 as léng as possible so as
to facilitate, for example, head searching of-the track

TR #1 to be performed upon actual reproduction.

7-2 Processing Operation
Subsequently, the processing operation for

realizing a disc reading out operation upon synchronized
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reproduction described above is described below with
reference to the flow charts of FIGS. 29 and 30. The
processing illustrated in FIGS. 29 and 30 is executed by
the_syétem controller 11.

For example, if power supply is made available to
the recording and reproduction apparatus after a disé is
loaded into the recording and reproduction apparatus oi
while a disc is loaded in the recording and reproduction
apparatus already, then the system controller 11 advances
its control to step S101 shown in FIG. 29, in which it
accesses fhg management area of the disc to read out the
U-TOC and the AUX-TOC. Then, the system controller 11
advances the control'to step $102, ip-which it stores the
U-TOC and the AUX-TOC read out from the disc.into the TOC
area of the buffer memory 13. éonsequently; the system
controller 11 can thereafter refer to the U-TOC gnd the
AUX-TOC'stored in fhe TOC area of the buffer memory 13 to
éxecute various control'processes for recording and
reproduction operations and other various editing
operations.

In next step S103, the system controller 11 refers,
for éxamble, to contents of the AUX-TOC séctor 3 to
specify minimum necessary AUX data files to be stored

into the buffer memory 13 before track reproduction.
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Candidates for the minimum required AUX data files
described inclpde, if an AUX data file prescribed to be
reproduced and outputted before track reproducfion such
as a cover picture as described above is preseﬁt, the AUX
data file, and another AUX data file which should be
' reproduced and outputted.within a predetermined period
which is regarded as an'early stage from a reproduction
starting point of time of, for example, the track TR #1.
Then, in hext step S104, the system controller-ll
reads out the AUX data file or filés specified by the
processing in step S103 from the disc, and then in step
S105, the system controller 11 executes processing for
storing the AUX data fiié or fiies into the AUX data area
of the buffer memory 13.

Then; in step S106, the system controller 11
controls so that an AUX dafa file prescribed so as to be
displayéd before starting of track reproduction such as,
for example, a cover picture, may be reproduced, that is,
displayed or outputted. Then, while the displaving or
outputting is continued, the system contrqller 11 waits
until an operation for track reproduction is performed by
a user;

If it is discriminated in step S107 that an

operation for track reproduction is performed, then the
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system controller 11 advances the control to step S108,
in which it refers, for example, to the U-TOC sector 1 to
access é requiréd address of the program area of thg disc
to read out ATRAC data as data of the track. Then in next
step S109, the system controller 11 writes the ATRAC data
read out in step S108 described ébove into.the ATRAC data
area of the buffer memory 13. The writing rate in this
instanée is 1.4 Mbps as described with reference to FIG.
28 above. It is to be noted that, in this initial stage
of reproduction, reading out of ATRAC data frém the
buffer memory 13 is not started as yet, and accordingly,
a.state wherein ATRAQ data are merely accumulated in the
ATRAC data area of the buffer memory 13 as ATRAC data are
written into the buffer memory 13 is obtained.

Then in step S110, the system controller 11
discriminates whether or not the accumulated amount of
ATRAC data in the ATRAC data area of the buffer memory 13
exceeds the predeterminedIXI. For the accumulated amount
X1, a value is set.which corresponds to an accumulated
data amount with which, even if writing of ATRAC data as
read out data from the disc into the buffer memory 13 is
stopped, the vibration withstanding function is
maintained because reproduction soﬁnd corresponding to a

required time is obtained from data read out from the
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buffer memory 13. While a negative result is obtained in
step 8110, the_processing operations in steps S108 and
S109 described above are rgbeated to continue an
accumulation operation of ATRAC data into the ATRAC data
area of the buffer memory 13.

Then, if an affirmative result is obtained soon in
step S110, then the syétem controller 11 advances the
control to step 5111,.in which it starts reading out of
the ATRAC data at 0.3 Mbps from the buffer memory 13.
Decoding processing pfincipally in¢luding ATRAC
décompression processing-is prerformed for the thus read
out data, and resulting data are reproduced and outputted
as an audio signal.

In the following steps beginning with step S111,
both of writing and reading ouf operations of ATRAC data
into and from the buffer meﬁo;y 13 are performed. Since
the writing rate of 1.4 Mbps is higher than the reading
out rate of 0.3 Mbps, within a period within which a
reproduction operation from the disc is -executed
appropriately, the accumulated amount of ATRAC data in
the buffer memory 13 gradualiy increases, for example, at
a rate corresponding to 1.1 Mbps.

Thus, in next step 8112, it is discriminated

whether or not the accumulated amount of ATRAC data in
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the ATRAC data area of the buffer memory 13 is equal to
the value X2 i}lustrated in FIG. 28, that is, a fﬁlly
stored state. The processing in steps S108 to S111 is
‘repeated until an affirmative result is obtained in step
5112. In other words, an operation of reading in of ATRAC
data-from the disc into the buffer memoxry 13 and an
operation of audio reproduction of ATRAC data read out
from the buffer memory 13 are executedl

Then, if an affirmative result is obtained in step
S112, then the system controller 11 advancés the control
to step 8113, in which it discriminates whether or not
the'stofage capacity of the AUX data area of the buffer
memory 13 at present is the full state. Here, if it is
discriminated that the storage capacity of the AUX data
areé of the buffer memory 13 is the full state, then the
system controller 11 advances the control to step S115,
but if it is discriminated that the stdrage_capaci£y is
not the full state, then the system controliér 11
advances the cont;ol to step S114. In step S114, the
system controller 11 discriminates whether or not there
remains a data file which has not been read out from the
disc as yet from among all AUX data files required for
synchronized reproduction. Here, if an affirmative result

is obtained, then the system controller 11 advances the



113

control to step S117 ‘illustrated in FiG. 30, but if a
negative result is obtained, then the system controller
11 advances the cont;ol to step S115.

When the steg 115 is reached, the ATRAC data area
of the buffer memory 13:'is in the full state. Therefore,
in step S115, the system controllexr 11 stops the reading
out operation of ATRAC data frqm the disc, and then in
step S116, the system contréllér 11 waits, for examplé,
unfil the accumulated amount of ATRAC data becomes equal
to or smaller than the value X1. waeﬁer, in order that
the ATRAC data area.of the buffer memory 13 may keep an
accumulated state as near as possible to the full state,
the accumulated amount of ATRAC data for discrimination
in step S116 may actually be set to a value higher than
the value X1 and comparaﬁively near to the full state.

Then, if an affirmative.result is obtained in step
S116, then the system controller 11 returns the control
to the processiné of step S108.

Here, the processing in the steps from step S113 6r
S114 through steps S115 —* S116 back to step S108 .
signifies that an operation for storing an AUX data file
read out ffom the disc into the buffer memory 13 is not
executed any more, but a reading out operation from the

disc for ordinary. track reproduction is executed.
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If an affirmative result is obtained in step S114,
then the system controller 11 advances the control to
step S117 illustrated in FIG. 30. In step 5117, the
system controller 11 refers to contents of, for example,
the AUX-TOC sector 3, and then in step S118, the system
controllgr 11 executes processing for determining a
preferential order of data files to be read out later
based on the referred contents of the AUX-TOC sector 3.
The data files to be read out are data files which are
required for synchronized reprodﬁction-and have not been
stored into the buffer memor; 13 as yet,

Then in step S119, the system conﬁroller 11
accesses the AUX data area of the_disc. Consequently,
reading out of ATRAC data from the program afea of the
disé which has been performed ti;l then is stopped.

Then in next step 5120, the system qontroller 11
prerforms réading out of an AUX data. file from the disc in
accordance with the préfefential order determined in step
S118 described above. The AUX data file read out from the
disc is stored into the AUX data area of the buffer
memory 13 by processing in step S121. The processing in
steps 5120 and S122 is repeated as long as it is
discriminated in step S122 by the system controller 11

that the accumulated amount of ATRAC data in the buffer
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memory 13 is greater than the value X1. Then, when it is
discriminated in step 8122 that the accumulated amount o§
ATRAC dat; is equal to or smaller than'the value X1, then
the system contro;ler 11 advancés the control to step
8123, -in which it stops the reading out operation of an
ATRAC data file from the AUX data area of the disc till
then and accesses the program area of the disc,
whereafter the system controller 11 returns the control
to step S108 described above.

ﬁhile the processing in steps S117 to 8121 is
repeated each.time the accumulated amount of ATRAC data
in the buffer memory 13 becomes the full state, a;l AUX
data files requiredlfor synchronized reproduction are
finally written from the disc into the buffer memory 13.

It is to be noted that the processing routine shown
in FIGS. 29 and 30 is ended if reproduction of all tracks
comes to an_end or a reproduction stopping operation is
prerformed by the ﬁser. Further, although description with
reference to a flow chart is omitted here, control
processing for caﬁsing synchronized reproduction of AUX
data filés with tracks to be performed as prescribed by
contents of descfiption of the AUX-TOC sector 3 is
executed by the system controller 11 in parallel to the

processing operation described hereinabove with reference
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to FIGS. 29 and 30.

It is to be noted that, while, in the present
embodimeﬁt, two kinds of files including a picture file
and a text file are prescribed as tﬁe‘AUX data files as
aeséribed hereinabove, since a text file is formatted
such that a time stamp as synchronized feproduction
information is embedded in a structure of the text file
itself, in ordér to effect synchronized reproduction of
text files, basically ig is required to read out all text
files from a disc and store them into the buffer mgméry
13 before track reproduction is started and theﬁ séan the
text files stored in the buffer memory 13 to read out the
time stamps to grasp information of the synchronized
reproduction timings in a reproduction outputting order.
Accordingiy, in the present gmb&diment, the data readigg
out processing illustrated in FIGS. 29 and 30 is
performed for picture files, but it is difficult to
perform the data reading out processing for text files.
However, the processing illustrated in FIGS. 29 and 30
can be appliéd to text files if the preﬁerential ordexr in
file fetching determined based on synchronized
reproduction timings is ignored and, for example,
fetching into the buffer memory 13 is performed in an

order of text file numbers or a management manner of
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synchronized reproduction similar to that with the AUX-

TOC sector 3 is adopted also for text files.

8. Program/Data File Simultaneous Recording Operation
8-1 Outline of Operation

When audio data ére recorded onto a disc using the
recording and reproduction apparétus of the present
embodiment, the transfer rate when ATRAC data are
transferred from the audio compression decoder 14 and
written into the ATRAC data area Qf the buffer memory 13
is 0.3 Mbps and.the transfer rate as the reading ouﬁ rate
from the buffer memory 13 when data are read out from the
buffer memory 13 and recorded oﬂto.the disc through the
epcoder 8 is 1.4 Mbps as seen from FIG. 2B.

Upon recording,.for example, in a normal state'
wherein a recofding'er;or caused by a fault such as a
disturbance 1itt1e.pccurs, the accumulated amount of
ATRAC data in the buffer memory 13 has a decreasing
tendency because the data writing rate and the data
reading out rate into and from the buffer memory 13 are
different from each other as described above, and at a
certain point of time, a state wherein the accumulated
amount of ATRAC data in the buffer memory 13 becomes

equal to 0, that is, becomes empty, is reached. After
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this state is reached, while the accumulation of ATRAC
data as recording data into the buffer memory 13 is
continued, recording of ATRAC data -onto thg disc, that is,
readiﬁg out of data from the buffer memory 13, is
interrupted. Then, while recofding of ATRAC data onto the
disc stops, the capacity of ATRAC data accumulated in the
guffer memory 13 is supervised, and when the accumulated
amount reaches, for examplg,.the level X1 in FIG. 28, an
operation of reading out ATRAC data from the buffef
memory 13 and recording the ATRAC da;a onto the disc is
resumed. In other words, also data recording onto the
disc is performed intermittently. lIt is to be noted that
the value X1 here need not necessarily be.equal to the
value X1 set upon reproduction described above.

) Thus, in the present embodiment, the recording and
reproductién apparatus is constructed such that, upon
recording of ATRAC data, picture files or text files as
AUX data files required to be recorded onto a disc are
stored into the AUX data area of the buffer memory 13 and,
when a period wherein recording of ATRAC data onto the
disc described above is interrupted comes, an AUX data
file stored in the buffer memory 13 is read out and

recorded into the AUX data area of the disc.

The intermittent recording operation described
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above is considered to be an operation which is
inevitably necgssitated, in the recording and
reproduction apparatus of the present embodiment, by a
difference betwéen the writing and reading out rates into
and from the suffer memory 13. Accordingly, if.the
recording and reprbduction apparatus is constructed such
that an AUX data file is recorded together with ATRAC.
data as described abbve, then also récording of an AUX
data file can be performed within a period required to
record ATRAC data. Conversely speaking, there is no need
of performing recording of an AUX data file in an
opportunity different from that of recording of ATRAC
data, and_while ATRAC data are recorded, also an AUX data
file can be recorded simultaneously. Accofdingly, to thé
user, an increase in efficiency in.time.can be achieved
and the conveﬁience of use can be augmented as much.

It is to be noted that such a recording operation
as describeé above can be performed not only for a
picture file but also for a text file similarly as an AUX

data file.

8-2 Processing Operation
FIG. 31 is a flow chart illustrating a processing

operation of the system controller 11 for realizing the
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recording operation described above. It is to be noted
here that it is presumed that, in a stage before a
recording operation is started, AUX data files as
recorded data are stored in the_buffer memory 13 already.

In the routine shown in FIG. 31, the system
controller 11 waits, first in step S201, that a recording
operation is performed, for_example, by a predetermined
operation of the operation section 23 by the user. If the
system controller 11 discriminates that a recording
operation is performed, fhen it advances the control to
step S202.

In step S202, the system controller 11 executes
pfocessing for writing ATRAC data inputted as recording
data and transferred through the audid compression
depoder 14 into thé ATRAC data area of the buffer memory
13. Here, the data writing rate into the buffer memory 13
is 0.3 Mbps as descriped hereinabbye, and in the
processing state in step S202, data reading out from_tﬁe
buffer memory 13 is not performed, but an operation only
of accumulation of data written into the ATRAC data area
occurs with ﬁhe buffer memory 13.

The data accumulation operation in step S202 is
performed pntil it is discriminated in step S$203 that the

accumulated amount of ATRAC data exceeds the value X1. If
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it is discriminated that the value X1 is exceeded, then
the system conprollcr 11 advances the control to step
S204.

In step S204, the system controller 11 starts
reading out of ATRAC data from the buffer ﬁemory 13. The
reading out rate then is 1.4 Mbps as described
-heréinabove.

Before this stage, the optical head 3 already
accesses an address of a recording starting position of.
the program area of the_disc. Then, in step S205 next to
step S204, the system controller 11 first sets a
recording mode. In particular, the system controller 11
establishes a set condition wherein various
characteristics such as a lsser.power and a servo gain
are suitable for a recording operation. Then, the system
controller 11 advances the concrol fo step 5206; in which
it records ATRAC data read out from the buffer memory 13
by the proccssing in step S204 described above into the
pProgram area of the disc.

In step S207, the system controller 11
discriminates whether or not a condition wherein the
accumulated amount of ATRAC data in the‘buffer memory 13
is 0, that is, the buffer memory 13 is empty, is reached.

If the system controller 11 discriminates that the empty
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condition is reached, then it returns the cbﬁtrol to the
processing of gtep S204 to repeat recording of ATRAC data
onto the disc.

Then, if_;he system controller 11 discriminates in
step 8207 that the condition wherein the accumulated
amount of ATRAC data in the buffer memory 13 is 0 (empty)
is reached, then it advances the control to step 5208.

In step 5208, the system controllér 11 executes
processing for switching the moée from the recording mode
to a reproduction mode. In other words, the system
controller 11 ends the recording operation till then and
pérforms setting to a conditioﬁ_wherein required
characteristics. such as a laser ﬁower are suitable for a
reproduction operation. Consequently, even if the optical
head 3 is moved for seeking, re;ordeq data on the disc
are not destroyed. Then in next step S209, the systém
controller 11 executes control processing for accessing
an address és a recording starting position of the AUX
data area from the program area which has been accessed
by the.optical head 3 till then.

In next step S210, the system controller 11
rerforms reading out of the AUX data files as recorded
data stored in the AUX data area of the buffer memory 13.

Then, the system controller 11 sets the recording
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mode in next step S211 and then advances the control to
step 8212, in Which it executes control processing for
feco;ding the AUX data file read out from the buffer
memory 13 into the AUX data area of the disc.

Since reading out of ATRAC data from the buffer
meméry 13 is not performed while-the processing in steps
S§210 to 212 described above is successively performed,
the accumulated amount of ATRAC data in the ATkAC data
area in the buffer memory 13 gradually increases.

Therefore, in step S213 next to step 5212, the
system controller 11 waits that the accumulated amount of
ATRAC data becomes equal tolthe value X2, .that is, the
full state illustrated in FIG. 28. Here, the processing
. in steps S210 to S212 described above is repeated to
continge recording of AUX data files until thg system
controller 11 discriminates that the accumulated améunt
of ATRAC data reaches the value X2. It is to be noted
that, if récording of all AUX data files to be recorded
ontd the disc is completed by the processing in steps
SZlQ to S212, then the recording operation should be
stopped immediately and then it should be waited that the
accumulated amount of ATRAC data becomes equal to the
value X2 by the processing in stép S$213. In other words,

the processing in steps S210 to S212 should be omitted in
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the process of a series of repetitiohs illustrated in
steps S210 to $213.

" If the éystem controller 11 discriminates in step
S213 that the accumulated amount of ATRAC data in the
buffer memory 13 reaches the value X2, then it advances
the control to step s214.

In step S214, the system controllef 11 sets the
reproduction mode, and then in step S215, the system
controller 11 accesses an address as a recording position
of the program areg ﬁrom the AUX program area of the disc
which has been accessed till then. Then, the system
controller 11 returns the control to the prqcessing in
step 8204. The routine illustrated in FIG. 31 is ended
when, for example, information of a request to stop
recording is qbtained in response to a recording stopping
operation by the user.

It is to be noted that, while, in the present
embodiment, it is described that ATRAC data as audio data
which are program data as main data and AUX data files as
sub data are accumulated into the buffer memory 13 upon
recording and reproduction, the present invention is not
limited to this, and for example, the recording and
reproduction apparatus may be constructed otherwise such

that, for example, a memory into which AUX data files are
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stored exclusively is provided separately from the buffer
memory 13. Fu;ther, where a plurality of different kinds
of data files are prescribed as AUX data files as in the
preseﬁt embodiment, a memory for exclusive use may be
provided for each of the data files.

The buffer mémory 13 may be omitted iﬁ order to
reduce the number of parts to reduce the size or the cost
of the apparatus although it is difficult to.reproduce
sub data. in a fdlly synchronized relationship with main
data at a timing indicated by the AUX-TOC. In this
instance, the file size of sub data is made small or sub
data are reproduced at a high rate so as to allow sub
data to be read in-except periods within which main data
are read out intermittently to make it possible to
reproduce the sub data in a substantially ;ynchronized
relationship with the main data.

Further, the present invention is not limited to_
the cogstruction described above and can be modified in
various manners. For example, the reading out operation
from a disc upon syﬁchronized reproduction described
hereinabovg can be applied also to a reproduction only
apparatus by which an AUX data file can be reproduced in
synchronism with a program. Further, the recording

operatioh described hereinabove with reference to FIG. 31
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can be applied also to a recording only apparatus for use
with a disc onto which audio data as a prograﬁ and an AUX
data file can be recorded.

Fnrther, while the embodiment described above is a
mini disc system as a recording and reproduction
apparatus, the present innenﬁion can be applied to a
recording or reproducfion apparatus by wnich a disc of a
different type can be recorded or reproduced.

As described above, a reproduction apparatus of the
Dresent invention is cnnstructed such that, for example,
within a period within which the accunulated amount of a-
buffer memory iupon reproduction of brograms which are
audio dnta as main data is greater than.a.predetermined
level such as a fully stored state and reading out of
data from Fhe disc is stopped, data files such as_image
information which are sub data required for synchrpnized
.reproduction with the audio:data are read out in a
preferential order in accordance with a synchronized-
reproduction order from the disc.

This construction makes in possible to successively
acquire data files necessary for synchronized
reproduction while reproducﬁion outputting of a track of
a program 1is pérformed, and realizes also to

appropriately perform synchronized reproduction of a data
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file with respect to a track substantially with certainty.
Consequently,'it is not necessary to read in all data
files necessary'forlsynchronized repfoduction from the
disé in a stage before starting of track repfoduction.
This reduces the waiting time, before-starfing of track
reproduction is enabled after the disc is loaded, for
example, and the convenience of use of the reproduction’
apparatus to the user is augmented as much.

Further, with the construction described above,
since a data file is reqﬁired only to be read in before a
time at which synchronized reproduction of it 'is required,
the capacity of the memory into which sub data are to be
recorded in advance can pe reduced. .Fﬁrther, where the_
capacity of sub data is small, an alternative
construction is pogsible Wherein a buffer memory into
whi?h a aata file is to be read is not required. The
construction just described allows reduction of the
number of parts and miniaturization of the appératus and
besides reduction of the power consumption.

Further, where the construction described above
ihcludes a memory serving as data file storage means for
storing a data file read out from a recording medium, a
data file read out once from the disc can be stored and

held in the memory. In this instance, upon synchronized
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reproduction, the data file held in the memory can be
read out. For example, if a data file required at a
certain éynchronized_:eproduction timing and stored in
the memory is required for lafer certain synchronized
reproduction, then the data file should be read out from
the memory and reproduced or outputted. Accordingly, |
there is no need of reading in the same data file from
the disc again, and the reliability of synchronized
reproduction can be raised.

A recording apparatus of the present invention is
constructed such that, within a pefiod within which the
accumulated amount of a buffer memory upon recording of
programs which are, for example, audio data as main data
is smaller than a predetermined level, for example, an
empty state and data recording.onto the disc is stoﬁped,
a data file, for example, as image data or text data,
that is, sub data, is recorded onto thle disc.
Consequently, the recording apparafus is provided with a
function of perfofming recording of a data file
simuitaneously with recording of data of a program. In
other words, the restriction that recbrding of a program
and recording of a data file must be performed at
separate timings from each other is eliminated, ana

recording can be performed in the same opportunity.
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Consequently, fér example, the total time required for
recording of program data and recording of data files is
reduced, and an increase in efficiency in data recording
can be achieved. Also in this reéard, the convenience of
use can be augmentéd.

While a preferred embodiment of the present
invention has been described using specific terms, such
description is for illustrative purposes only, and.it is
to be understood that changes and variations may be made
without departing from the spirit 6r scope of the

following claims.
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What Is Claimed Is:

1. a reproduction apparatus for playing back a
recording medium, on which bne or a plurality of main
data to bé reproduced continuously with respect to time,
main management data to be used fof management of
recorded positions of the main data, one or a élurality
of sub data, and sub management daﬁa to be used for
management of recorded positions and reproduction
operation definitions of the sub data are recorded, based
on the main management data to intérmittently perform
reading out of the main data ffom the recording medium,
comprising: |

main data storage means for temporarily storing the
main data read out from the recording medium; and

control means_for intermittently reading out the
main data from the recording medium based on the main
management data and storing the main data into said main
data storage means and for reading out the sub data from
the recording medium based on the sub management data
within a period within which ¥eading of the main data is
not perforﬁed and reproducing the sub data in a
synchronized or non-synthonized relationship with the:
reprodﬁction of the main data based on the reproduction

operation definitions of the sub data managed with the

Sheet Has Been Replaced
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‘'sub management data.

2. A reproduction apparatus according to claim 1{
wherein the sub management data include, for gach of the
sub data, a main data identifier for designating one of
the main data with which the corresponding sub data is to
be reproduced in synchronism, and a sub reproduction
preriod within which the sub data is to be reproduced, the
sub reproduction period being iﬁdicated'by a start
address and an end address.

3. A reproduction apparatus according to claim 2,
wherein the start address is indicated by a relative
value from a reproduction starting point of the main data
designated by the main‘data idéntifier.

4. A reproauctioﬁ apparatus according to claim 2,
wherein any of the sub.daté whose main data identifier
has a prescribed value is reproduced in a non-
sypchronized relationship with the main data.

5. A reproduction apparatus according to claim 1,
wherein the sub data are image data.

6. A reproduction apparatus according to claim 1,
wherein the sub data are character data. |

7. A reproduction apparatus according to claim 1,
wherein the sub data are image data or character data

rélating to the recording medium.
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8. A reproduction apparatus according to claim 1,
wherein the rate at which the main data are read out from
said main data étorage means is lower than the rate at
Which-thé-main data are read out from the récording
medium.

9. A reproduction apparatus acéording to claim 1,
further comprising sudb data storage means for temporarily
storing the sub data read out from the recording medium,
and wherein the sub data are read out from said sub data
sﬁorage means and reproduced.

10. A reproduction apparatus according to claim 9,
wherein, when said sub data storage means has no ffee
aréa,-part or all of the sub data stored in said sub data
storage means are erased.

11. A.reprpduction apparatus according to claim 10,
wherein the erasure of the sub data from said sub data
storage means is performed beginning with the one of the
sub data which is comparatively late in regard to the
reproduction time.

| 12. A reproduction apparatus according to claim 1,
further comprising display means for displaying the sub
data.

13. & recordiﬁg'apparatus for recording onto a

recording medium, which allows recording thereon of one
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or a plurality of main data inputted continuously with
respect to timg.and one or a plurality of sub data and
has main management data to be used for management of

" recorded positions of the main Qata and sub management
data to be used for management of recorded positions of
the sub data, the main data intermittently based on the
main management data, comprising:

main data storage means for temporarily storing the
main data; and

control means for.writing the main data stored in
said main data storage means intermittently onto the
'recording medium based on £he main management data and
wxriting the sub data Qﬁto the recording medium based on
the sub management data within a pe:ioa within which
writing of the main data is not performed.

14. A recording apparétus-according to c¢laim 13,
wherein the rate at which the main data are stored into
said main data storage means-is lower than the rate at
which the main data are written onto the recording medium.

15. A recording apparatus according to claim 13,
fﬁrthér comprising sub data storage means for temporarily
storing the sub data, and ﬁherein the sub data stored in
said sub data'storage means are written onto the

recording medium.
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16. A recording apparétus according to claim 13,
wherein the writing operation onto the recording medium
is stopped witﬁin a period within which writing of the
main.data and the sub data onto the recording medium is
not perférmed.

17. A recording apparatus according to claim 13,
wherein the sub data are image data.

18. A recording appafatus according to claim 13,
wherein'the sub data are character data.

19. A reproduction method for playing back a
recording medium, on which onelor a plufality of main
data to be reproduced continuously with respect to time,
main management data to be used for manageﬁent of
recorded positidns of the main data, one oxr a plurality
of sub data, énd sub management data to be used for
management of-recorded positions and reproauction
operation definitions of £he sub data are recorded, based
on the main management data to intermittently perform
reading out of the main data from the recording medium,
comprising:

a step of intermittently reading oug the main data
from the recording medium based on the main management
data, storing the-main data into main data storage means

provided for temporarily storing the main data, reading

This Sheet Has B

LT



LY
A AR
135

out the sub data from the recording medium based_on the
sub management data within a period within which reading
of the main data is not performed, and reproducing the
sug data in a syndhronized or non-synchroniged
relationship with the reproduction of the main data based
on the reproduction ope;ation definitions of the sub data
managed with the sub management data.

20. A feproduétion method according.to élaim 19,
wherein the sub management déta include, for each of the
sub data, a main data_identifier for désignating one of
the main data with which the cbrresponding sub data is to
be reproduced in synchronism, and a sub reproduction
period within which the sub data is to be reproduced, the
sub reproduction period being indicated by a start
address and an end address.-

21. A reproduction method according to claim 20,
wherein the start address is. indicated by é relative
value from a reproduction starting point of the main data
designated by the'main data identifier.

22. A reproduction method according to claim 20,
wherein any of the sub data whose main data identifier
has a prescribed value is reproduced in a non-
synchronized relationship with fhe main.data.

23. A reproduction method according to claim 19,

This Sheet Has Been Replaced

AW




I

136

wherein the rate at which the main data are—réad_out from
said main data storage means is lower than the rate at
which the main data are read out from the recording
medium. '

24. A reproduction method according to claim 19,
wherein the sub data are read out from sub data storage
means provided for femporarily storing the éub data read
out from the recording medium, and reproduced.

25. A reproduction method according to claim 24,
further comprising a step of erasing, when said sub data
storage means has no.free area, part or all of the sub
data stored in sdid sub data storage means.

26. A réproduction method according to claim 25,
wherein the erasure of the sub data from said sub data
storage means is performed beginning with the one of the
sub data which is comparatively late in regard to the
reproduction time. |

27. A recording method for recording onto a
recording medium, which allows recording thereon of one
or a plurality of main data inputted continuously with
respect to time and one or a blurality of sub data and
has maiﬁ management data to be used for management of
recorded positions of the main data and sub management

data to be used for management of recorded positions of
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the sub data, the main data intermittently based on thé
main management data, comprising:

é step of writing the main data stored in main data;
storage ‘means provided for temporarily storing the main
data ihtermittently onto the recording medium based on
the main management data and writing the sub data onto
the recording medium based on the sub management data
within a.period within which writing of the.main data is
not performed.

.28. A recording method according to claim 27,
wherein the rate at which the main data are stored into
said main déta storage means is lower.than the rate at
which the main data are written onto the recording medium.

29. A recording method according to_claim 217,
wherein the sub data stofed in sub data stérage means
provided for temporarily storing the sub data are written'
onto the recording.hedium.

30. A regording method according to claim 27,
further comprising the steps of:

writing the main data onto the recording medium;

stopping the writing onto the'recordiﬁg medium;

searching for a writing.position of the sub data on
the recording medium based on the sub management data;

and
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writing the sub data to the writing bosition on the
sub data;

whereby the writing operation onto the recording
medium is stopped within a pefiod within which writing qf
the main data and the sub dafa onto the recordiﬁg'medium

is not performed.



