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RECCRDING:MEDIUN[*3 BACKGROUND COF THE I NVENTION- 1. Field of the Invfé&%pn
The present, invengion generally relates to a recordi ng nedi um capab f
recordi ng main data such as ‘audio data for exanple and auxiliary data such
‘as character information and image information for exanple, a recording
apparatus conpatible with this recording fEdiun1 and a reproducing
apparatus conpdtible with this recording " nmedium 2. Description of

Rel ated Art _ ‘A recording and/or reproducing apparatus that uses a

recordi ng nmedi um such_as a magneto-optical disc for digitally recording an
audi o signal or a na%ﬁBFP(PI{%gEGi §PI%'MHU§S RECCRPING ARBABATED oduci ng

apparatus for recording and/ or reproducing nusic data and so on. |
AND RECORDING MEDIUM :

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention generally relates to a
recording medium capable of recordihg main data such as.
audio data for example and auxiliary data such as character
information and image information for example, a recording
apparatus compatible with this recording medium, and a
reproducing apparatus compatible with this recording
medium.

2. Description of ﬁeléted Art

A recording and/or reproducing apparatus that uses
a recording medium such as a magneto-optical disc for
digitally recording an audio signal or a magnetic tape is
known as a recording and/or reproducing apparatus for
recording and/oxr reproducing music data and so on.

A recording and/or reproducing system that uses
magneto-optical disc known as a Mini Disc (trademark)
allows its user not only to record and reproduce an audio
signal such as of music as a program but also to record as
character information a disc name, which is a disc title

name, and a track name, which is a music title, of each



A recording and/or reproducing systemthat uses nmagneto-optical disc known
as a Mni Disc (trademark) allows its user not only to record and
reproduce an audi o signal such as of nmusic as a program but also to record
as character information a disc nane, which is a disc title nane, and a
track nane, which is a nusic title, of each :

2 program of recorded nusic. At the tige of reproduction of a piece of
music for exanple, its disc title, nusic title, artist nanme, and other
recorded character information can be displayed on the display nonitor

Fpoanged on heocESPRONE | BO-ARRB ikic, | av e HundlBH GaBeRRLEdoh
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the term"track” is also used hereafter ) )
artist name, and other recorded character information can
be displayed on the display monitor arranged on the
reproducing épparatus.

It should be noted that the term "program" used
‘herein denofes the unit of audio data such as music as the
main data to be recorded on a disc. For example, one piece
of music of audio data provides one program. It should
also be noted that the term "track” is also used hereafter
to denote the above-mentioned program.

In the Mini Disc system, the information recorded
as a disc name and a tfack name is not so large in size;
namely, the information is only sufficient in size to
record the number of characters constituting several titles
such as mentioned above. To be more specific, in control
information U-TOC (User Table Of Contents) for controlling
a program recording and/or reproducing operation, character
information for each program can be recorded and its
recordable size is not so large. For example, a
comparatively large size of character information such as a
lyrics text of a song recorded as a program cannot be
recorded in a U-TOC.

In addition, the character information in a U-TOC



- to denote the above-nentioned program _ In the Mni D sc system
~the information recorded as a disc nane and a track nane is not so |arge
in size; nanely, the information is only sufficient in size to record the
nunber of characters constituting several titles such as nentioned above.
To be nore specific, in control information U TOC (User Table O Contents)
for controlling a programrecording and/or reproducing operation,

character information for each progran1@an be recorded and its recordable
size is not so large. For exanple, a conparatively large size of character
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position in a piece of nusic for exanple as a program Therefore, a
char act er music for example as a program. Therefore, a character

information display timing cannot be set, according to a
play position, to music to be reproduced. For example,
even if a comparatively large size of character information
equivalent.to a lyrics text of music can be recorded, the
lyrics text cannot be displayed in synchronization with the
progress of the play. For example, displaying a lyrics
text in synchronization with a vocal or for lyrics text
guiding in karaoke playing.

However, recording a comparatively large size of
chéracter information such as a lyrics text and outputting
for display the character information in synchronization
with music play timing is enabled by recording the
character information not in a U-TOC but an area called an
auxiliary data area. CD-Graphics is known as a system for
recording character information in such an auxiliary area
to display a lyrics text.

This will be detailed with reference to FIG. 2. 1In
the case of a Mini Disc system, the data unit called a
cluster provides the basic unit of a recording operation.
This cluster has an area of 32 sectors in which audio data

is recorded as a program and an area in which one sector of



i nformation display timng cannot be set, according to a .play position, to
music to be reproduced. For exanple, even if a conparatively |arge size of
character information equivalent to a lyrics text of nusic can be
recorded, the |Ilyrics text cannot be displayed in synchronization with the
progress of the play. For exanple, displaying a lyrics text in

synchroni zation with a vocal or for lyrios text guiding in karaoke

pl ayi ng. However, recording a conparatively |arge size of
character information such as a lyrics text and outputting for display the

character informatign in nchroni zation, wth ic play timng is enabl ed
by recording thauxd &P&XtégtFnFﬁrﬁ%Y?Eﬁkqnn #q?ﬁf Pﬁu:ﬁﬁé?%&ﬁ §$€a cal | ed
an auxiliary data area. CD-G aphics is known as a systemfor recording
character infor FREFBRtPR dBEATHAL IR FHCR 2% % YRGS iteFtaForrRFPrad ingyt .
This will be detailed with reference to FIG 2. In the case of a Mni Disc
system the dat &oukhe eufiieddatacstRred i ovidlds tate opds thenpuxdfliary

recording operation. This cluster has an area of 32 sectors in which audio -
data is recordddtasareapingeachaglustenrean irecuridla eoopagetivedy large

size of lyrics text information and output the recorded
information for display in synchronization with the play of
music.

However, the abéve-mentioned use of auxiliary data
involves following problems.

Because a recording operation is performed with one
cluster as a minimum uniﬁ, auxiliary data alone cannot be
recorded. Therefore, because additional recording of
auxiiiary data alone is disabled, if an attempt is made to
additionally record character information providing a
1yriés text onto auxiliary data for a recorded piece of
music to be rewritten, all of the audio data, which is the
main data, and the auxiliary data, which is character
information, must be recorded again. This holds true with
modifying character information. Hence, additional writing
or modification of character information or adjustment of
display timing is not necessarily impossible but is
burdensome and takes time.

In other words, in additionally recording character

information onto auxiliary data, the audio data, which is



4 auxiliary data is recorded. Therefore, storing the character R
i nformati on such as a lyrics text corresponding to the audio data stored
in a cluster onto the auxiliary data. area in each cluster can record a
conparatively large size of lyrics text information and output the
recorded information for display in synchronization with the play of

musi c. However, the above-nenti@ned use of auxiliary data

i nvol ves foll owi ng problens. ' Because a recording operation is
performed with one cluster,as a mninumunit, auxiliary data al one cannot

b ded. Therefore, b di ti onal .di ng_of i liary dat
al one 15 o sabl B THLS A2 GBS SRS uEHaRT: BrRPPyeF SEn BoL bR

information providing a lyrjcs fext onto auxiliafy data for a recorded
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data, and the auxiliary data, which is character information, nust be
recorded agai n.TheRs e cxtares aydip data must be read on a cluster basis

and character information must be added to the auxiliary
data portion to be recorded 6nto disc again.

In addition, because character iniormation comes to
be controlled stric#ly as a complete accompaniment to a
program, flexible handling of character information is

disabled, thereby hampering the future system expansion.

SUMMARY OF THE INVENTION

In consideration of the above-mentioned problems,
it is anlobject of the present invention to providé.a_
recording and/or-reproducing apparatus of a higher:added
value than that of conventional counterpart. The recording
and/or reproducing apparatus according to the invention
records a program that provides main data and a déta file
that provides auxiliary data such as characters and images,
outputs the data file as ljrics text information for
example in synchronization with the reproduction of the
main program or in synchronization with a fine timing such
as of a position inside music for example, and controls the
data file independently of the main program for more

versatile output forms. The added value of the recording



modi fyi ng character information. Hence, additional witing or nodification
- of ~character information or adjustnent of display timng is not

necessarily inpossible but is burdensone and takes tine. I n ot her
words, in additionally recording character ‘information onto auxiliary
data, the audio data, which is 5 t he

mai n data, nust be reproduced in a predetéermi ned anount and the reproduced
audi o data nmust be stored in nmenory. Then, the stored audi o data nust be
read on a cluster basis and character information nust be added to t he

auxiliary data portion to be recorded onto disc again
addi ti on, becau%%déﬂérEEPE?d??ﬁQﬁrﬂﬂ94ﬁ§§ﬂ§n§§Q9§dlﬁg ESnFPSIF%He§F%?Et}% as

a conplete acconpani nent to a program flexible handling of character

information is Sﬁlbhb¢@ﬂan@ﬁ®r@byenﬁhﬁﬁﬂglﬁ?aﬂmgcpﬁﬂaﬂérs?@#éhﬂ@xp@hélon

reprodu01ng of the data file alone as auxiliary data.

In carrying out the invention and according to one
aspect thereof, £here is proyided a reproducing apparatus
for reproducing a recording medium having main data area
for recording a main program composed of main data, an
auxiliary data area for recording an auxiliary program
composed of auxiliary data corresponding to the main
program composed of the main data in the main data area, a
first control area for controlling at least a recording
position of the main program composed of thé main data in
the main data area, and a second control area for
controlling at least a recording position of the augiliary
program composed of the auxiliary data in the auxiliary
data area and timing information for reproducing the
auxiliary program in synchronization with the main program
composed of the main data in the main data area, the
reproducing apparatus comprising: a reproducing module for
reproducing the first control area, the second control
area, the auxiliary data area, and the main data area
sequentially; a memory module for storing the auxiliary
program composed of the auxiliary data reproduced by the

reproducing module from the auxiliary data area; a memory



SUMVARY OF THE | NVENTI ON I n consideration of the above-nenti oned
problens, it is an object of the present invention to provide a recording
and/ or reproduci ng apparatus of a higher added value than that of
conventional counterpart. The recording and/or reproduci ng apparatus
according to the invention records a programthat provides nmain data and a
data file that provides auxiliary data such as characters and inmages,
outputs the data file as lyrics text information for exanple in

synchroni zation with the reproduction of the main programor in

synchroni zation with a fine timng such of position inside nusic for
exanmpl e, and coﬂ??BFgftﬂ%duﬁ%I£g¥g?%“ﬁﬂﬁ%g%ﬁﬂéﬁﬁﬁymgwofxemﬂgP%ep?%%ran1for
nore versatile outgut'forhs. The added value of the [ecorging

Ates  still
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enhanced by enabling the recording, editing, and  reproducing of the data
file al one as aefrresponging to the main program in synchronization with

the main program reproduced from the main data area by the
-reproducing module based on the timing information
reproduced from thé second control area by the reproducing
module; and a displéy module for displaying the auxiliary
program in synchronization with the main program, the
auxiliary program being read from the memory module.

In carrying out the invention according to another
aspect thereof, there is provided a recording apparatus for
recording auxiliary data in a manner related to main data
onto a recording medium having main data area for recording
a main program composed of the ﬁain data, an auxiliary data
area for recording an auxiliary program composed of the
auxiliary data corresponding to the main program composed
of the main data in the main data area, a first control
area for controlling at least a recording position of the
main program composed of the main data in the main data
area, and a second control area for controlling at least a
recording position of the auxiliary program composed of the
auxiliary data in the auxiliary data area-and timing
information for reproducing the auxiliary program in

synchronization. with the main program composed of the main



In carrying out the invention and according to one aspect thereof, there
I's provided a reproduci ng apparatus for reproducing a recording nmedi um
having main data area for recording a main program conposed of nain data,
an auxiliary data area for recording an-auxiliary program conposed of
auxiliary data corresponding to the main program conposed of the main data
in the maiin-data area, a first control area for controlling at |east a
recording position of the nmain program &nposed of the nain data in the
mai n data area, and a second control area for controlling at |east a
recording position of the auxiliary program conposed of the auxiliary data
in the auxiliardatalatm theanaind datd Ageanf ShanreeArdong r 2PPIRIISg t he
auxiliary programin synchronization with the main program conposed of the
main data in theomis i a amesondiag medndeufongrepped nasthrpriisiiary a
reproduci ng nodule for reproducing the first control area, the second
control area, pisyfanidingposainiof aheaauaidiaby data dotrespeaiing to the
sequentially; a nmenory nodule for storing the auxiliary program conposed
of the auxiliarpaiiatproprmodmed dhe bhgiliepyodatangreafiuae dpamtig
auxiliary data area; a nenory

module for relating the auxiliary program recorded by the

recording module to the main program recorded in the main

data area; and an updating module for updating, based on

the recording position of the auxiliary program recorded in

the auxiliary data area by the recording module and an

operation performed through the operating module, the

auxiliary program composed of the auxiliary data in the

auxiliary data area recorded in the second control area and

timing information for use in synchronous reproduction.

In carrying out the invention and according to

still another aspect thereof, there is provided a

recording medium having a main data area for recording at

least one main program composed of main data, an auxiliary

data area for recording an auxiliary program composed of

auxiliary data corresponding to the main program composed

of the main data, a first control area for controlling at

least a recording position of the main program composed of

the main data in the main data area, and a second control

area for controlling at least a recording position of the

auxiliary program composed of the auxiliary data in the



7 control nodule for reading fromthe nenory nodule the auxiliary
program conposed of the auxiliary data corresponding to the main program

i n synchronization with the main programreproduced fromthe nmain data
area by the reproducing nodule based on the timng information reproduced
fromthe second control area by the reproducing nodule; and a display
nodul e for displaying the auxiliary proggyamin synchronization with the
main program the auxiliary program being read fromthe nenory nodul e.

In carrying out the invention according to another aspect thereof, there
I's provided a recotding apparatus for. recordi.ng auxiliary data in_a panner
related to nai na%%gla’g’ﬁt‘g‘&é? rHSE A trfé'ﬂi”l?mlﬂg\?irﬁlat?rﬁf‘n%‘aﬁt Leprduging
recording a nmain program conposed of- the in. data, an_ auxiliary, data
area for recordFhg AREEIARTY REPFHIYridmsH B3 28 1PReWILXERS dPSiRat a
corresponding to the main program conposed of the main data in the main
data area, a fiPE®YEIAtEINPORE LT drhe Maitpidatag racordadt in e gpyimdata

position of the
area.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects of the invention will be
seen by reference to the description, taken in connection
with fhe accompanying drawing, in which:

FIG. 1 is a block diagram illustrating a reéording
and/or reproducing apparatus practiced as one preferred
embodiment of the invention;

FIG. 2A is a schematic diagram illustrating a
state in which a cluster, or a unit of recording, is
recorded on a disc according to the invention;

FIG. 2B is a schematic diagram illustrating a data
structure of the above-mentioned cluster;

~FIG. 2C is a diagram jillustrating a data structure
of two sectors that constitute a sound frame;

FIG. 2D is a diagram illustrating a data structure
of sound groups SGs that constitute a sound frame;

FIG. 2E is a diagram illustrating a data structure
of right-channel data and left-channel data that constitute

a sound group SG;



mai n program conposed of the main data in the main data area, and a second
control area for controlling at least a recording position of the
auxiliary program conposed of the auxiliary data in the auxiliary data
area and timng information for reproducing the auxiliary priogramin
synchroni zation-with the main program conposed of the main

8 data in the main data area, the recordi ng apparatus conprising: a
recordi ng nodul e for recording the auxili@ary program conposed of the
auxiliary data corresponding to the main programonto the auxiliary data

area; an operating nodule for relating the .quyxiliar rogr.am recorded by
the recording nodul e t%IQheg%n&§l%Ndkﬁ%ﬁ#?éggPﬁgﬁaFﬁnEhé AaFa SHERGtYrRa.
and an updating nodul e for updating, based on the recording position of

the auxiliary ptedt@ativePfed ROFMdhAddrass £OF"@%¢a area by the recording

modul e and an operation performed through the operating nodule, the
FIG. 3B is a diagram illustrating a data structure

indicative of a short address format;

FIG. 4A shows a table indicative of a start address
represented in the short address format;

FIG. 4B shows a table indicative of predetermined
addresses represented in a short absolute address format
and a short offset address format;

FIG. 4C shows a table indicative of predetermined
addresses represented in the short absolute address format
and the short offset address format;

FIG. 5A is a schematic diagram illustrating a
control a:éa and a program area recorded on the disc;

FIG. 5B is a schematic diagram illustrating details
of data recorded in the above-mentioned control area and
the above—mentionedlprogram aréa;

FIG. 6 is a diagram illustrating a data structure
of U-TOC sector 0 for controlling addresses recorded in the

. control area;

FIG. 7 is a schematic diagram illustrating a linked
state of slots linked by link information;

FIG. 8 is a diagram illustrating a data structure

of U-TOC sector 1 in the control area for controlling



auxi | i ary program conposed of the auxiliary data in the auxiliary data
area recorded in the second control area and timng information for use in
synchronous reproducti on. . In carrying out the invention and
according to still another aspect thereof, there is provided a recording
medi um having a main data area for recording at |east one main program
conposed of main data, an auxiliary datgjarea for recording an auxiliary
program conposed of auxiliary data corresponding to the main program
conposed of the main data, a first control area for controlling at | east

a recording position of the ' gram conposed of the main data in the
mai n dat a area,?éﬁﬁagggﬁcﬁﬁﬁé%%éﬁigﬁz area for controlling at |east a
recordi ng position of tpﬁG.ayxié|§ua&£gégﬁayn;aggggigggg;yégg?gg #ééeé%%data

in the
timng information for reproducing the auxiliary programin

synchronizationoﬁﬁyhT?%es kor 2 in the control area fgr controlling
recording date;

FIG. 10 is a diagram illustrating a data structure
of U-TOC sector 4 in the control area for controlling
.character information;

FIG. 11 is a diagram illustrating a data structure
of AUX-TOC sector 0 in the control area for controlling
area allocation;

FIG. 12 is a diagram illustrating a data structure
of AUX~-TOC sector 1 in the control area for gontrolling
still image allocation; '

FIG. 13 is.a diagram illustrating a data structure
of AUX-TOC sector 2 in the control area for coﬁtrolling
character information for a still image;

FIG. 14 is a diagram illustrating a data structure
of AUX-TOC sector 3 in the control area for controlling
recording date information for a still image;

FIG. 15 is a diagram illustrating a data structure
of AUX-TOC sector 4 in the control area for controlling
code information for a still image;

FIG. 16 is a diagram illustrating a data structure

of AUX-TOC sector 5 in the control area for controlling



program conposed of the nmain data recorded in the nmain data area. BRI EF
DESCRI PTI ON OF THE DRAW NGS These and ot her objects of the
invention will be seen by reference to the description, taken in
connection wth the acconpanying drawi ng, in which: FIG 1lis a
bl ock diagramillustrating a recording and/or reproducing apparatus
practiced as one preferred enbodinent of the invention; FIG 2A
is a schematic diagramillustrating a stape in which a cluster, or a unit
of recording, is recorded on a disc according to the invention;

FIG 2B is a sc i l.agrami.Jlustrating.a data _structure of the
above-mantionedq%?riﬁ:tsq(‘ﬁ’l’:’%J"Dq1 1m1ngﬁﬁéfogegg§og E?Eg?aﬁﬁ* } /3985 ng a data
structure of two sector (%hgg constitute a gffnd frame; FIG 2D
is a diagramillustrati r’f:g( t #5sfr Jipgram HHUSHARENG i dates stracture
constitute a sound franeg; FIG 2E is a diagramillustrating a data

structure of rihBAUSTENeSeFECE &ndn Ehe-copbrrl araa fomcadrolilingea a

sound group SG 3 L. , )
' recording position of character information for description

of music for example;

FIG. 18 is a diagram illustrating a data structure
‘of AUX-TOC sector 7 in the control area for controlling a
reproduction timing of character information for
description of music for example;

FIG. 19 is a diagram illustrating a data structure -
of AUX-TOC sector 8 in the control area for controlling a
recording position-of character information for a lyrics
text for example; -

FIG. 20 is a diagram illustrating a data structure
of AUX-TOC sector 9 in the control area for con#rolling a
reproduction timing of character information for a lyrics
text for example;

FIG. 21 is a diagram illustrating a data structure
of a image file sector to be recorded in an AUX data area;

FIG. 22 is a diagram illustrating a data structure
of a text file sector to be recorded in the AUX data area;

FIG. 23 is a diagram illustrating a data structure
of a karaoke text file sector to be recorded in the AUX

data area:;



- 10 FIG 3Ais a diagramillustrating a data structure indicative
of a normal address fornmat; FIG 3Bis a diagramillustrating a
data structure indicative of- a short address fornat; FIG 4A
shows a table indicative of a start address represented in the short
address format; FIG 4B shows a table indicative of predeterm ned
addresses represented in a short absolute address format and a short

of fset address fornat; FIG 4C 3Bows a table indicative of
predeterm ned addresses represented in the short absolute address fornmat

dth h ff d f A h '
Gl agram i | ustrat ?ﬁg Z i%%m 28 L e cipgram R A g 2%@ 'rr%rrrge
di sc; _ ig. a scgenatkc dlgfran1llléwtrat|ng det a gﬂ gata
recorded in thek B§§rﬁr§ﬁpf§oﬁe ALBRKP oRIIL @SS SRS %et"aﬁ’&/efeﬁ.? e

program ar ea;
AUX data area;

FIG. 25A is a diagram illustrating an example of
description of the karaoke text file sector;

FIG. 25B is a diagram.illustrating an example of
description of the karaoke address sector written in a
corresponding offset address in the karaoke text file
sector;

FIG. 25C is a diagram illustrating an example of
description of the karaoke address sector written in an
absolute address in the karaoke text file sector;

FIG. 26 is a diagfam illustrating a data structure
of a case in which both_karaoke text data and karaoke
address data are controlled in one sector of the AUX data
area practiced as a second preferred embodiment of the
invention; |

FIG. 27 is a diagram illustrating a data structure
in which the karaoke text data and the karaoke address data
of_FIG. 26 are controlled;

FIG. 28 is a schematic diagram illustrating a
relationship between a karaoke text file and a karaoke
address file in one cluster;

FIG. 29 is a diagram illustrating a data structure



FIG 6is a diagramillustrating a data structure of U-TOC sector 0O for

controlling addresses recorded in the control area; FIG 7 is a
schematic diagramillustrating a linked state of slots |inked by link

i nformati on; FIG 8 is a diagramillustrating a data structure of
U-TCC sector- | in the control area for controlling

11 character information; FIG 9 is a diagramillustrating a
data structure of U TOC sector 2 in the ¥ontrol area for controlling
recordi ng date; FIG 10 is a dlagrantlllustrating a data structure
of U-TCC sector |n he ontrol a for controlli char acter

i nf or mati on; elf% 3l§fea§?§ﬁ9ﬂ PE@‘FF%{‘E?‘F}gﬁ% JHHEd ructure

of AUX-TOC sector 0O in the control area for controlling
preferred embodiment of the invention;

FIGS. 30A through 30D are diagrams illustrating
transitions of displaying a lyrics text to be realized by
the karaoke text file sector shown in FIG. 29.

FIG. 31 is a diagram illustreting a karaoke text
.file practiced as a fourth preferred embodiment of the
invention;

FIG. 32 is a diagram illustrating a first sector-of
the fourth preferred embodiment shown in FIG. 31:

| FIG. 33 is a diagram illustrating a second sector
of the fourth preferred_embodiment shown in FIG. 31;

FIG. 34 'is a diagrem illustrating a third sector of
the fourth preferred embodiment shown in FIG. 31;

FIGS. 35A through §5C are diagrams illustrating
specification rules on the karaoke text file by a pointer
in the fourth preferréd embodiment shown in FIG. 31;

FIG. 36 is a diagram illustrating a structure of
the karaoke text file corresponding to one line of lyrics
text in the fourth preferred embodiment shown in FIG. 31;

FIG. 37 is a flowchart indicative of a reproduction
procedure in the reproducing apparatus associated with the
pfesent invention; and

FIG. 38 is a flowchart indicative of a recording



area all ocati on; FIG 12 is a diagramillustrating a data
structure of AUX-TOC'sector 1 in the control area for controlling stil

i mage al | ocati on; FIG 13 is a diagramillustrating a data
structure of AUX-TOC sector 2 in the control area for controlling
character information for a still image; FIG 14 is a diagram
illustrating a data structure of AUX-TOggsector 3 in the control area for
controlling recording date information for a still inmage; FIG 15
is a diagramillustrating a data structure of AUX-TOC sector 4 in the

control area for rollin code information for

FPG 96 s a df BEPCRITTS LR rehE SO TS HNRHHANRS SSPORIALORCILER Bhe s i &
the control area for controll|n 12
reproduction tiRFeECRRi BRYRRF ¥ for a still image; FIG 17 is a
diagramillustrating a data structure

DETAILED DESCRIPTION bF PREFERRED EMBODIMENTS

This invention will be described in further detail
by way of example with feference to the accompanying
.drawings.

In the preferred embodiments of the invention
described below, a magneto-optical disc (or a Mini Disc) is
used by way of example of a recording medium and a Mini
Disc recording and/or reproducing apparatus is used by way
oﬁ example of a recording apparatus and a reproducing
app&ratus. |

The description will be made in the following
ordér:

1. Constitution of the recording and/or reproducing
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 sector 4



of AUX-TOC sector 6 in the control area for controlling a recording
position of character information for description of nusic for exanple;
FIG 18 is a diagramillustrating a data structure of AUX-TOC sector 7 in
the control area for controlling a reproduction timng of character
information for description of nusic for exanple; FIG 19 is a
diagramillustrating a data structure of AUX-TOC sector 8 in the control
area for controlling a recording positiokeof character information for a
lyrics text for exanple; FIG 20 is a diagramillustrating a data
structure of AUX-TOC sector 9 in the control area for controlling a
reproduction tim™n i racter information for a lyrics text for

exanpl e; FIG 21 is a diagramillustrating a data structure of a
i mage file secté?Jtéuﬁ%ﬂxgbéﬁﬁﬁﬁriﬂ an AUX data area; FIG 22 is a
diagramillustrating a data structure of a text file sector to be recorded
in the AUX dat a JaredtUX-TOC sectprGl 23 is a diagramillustrating a data
structure of a karaoke text file sector to be recorded in the AUX data

ar ea; 5-3 AUX-TOC sector 2

5-4 AUX-TOC sector 3

5-5 AUX-TOC sector 4

'5—6 AUX-~TOC sector 5

5-7 AUX-TOC sector 6

5~-8 AUX-TOC sector 7

5-9 AUX-TOC sedtor 8

5-10 AUX-TOC sector 9

6. Data files

6-1 Picture file sector

6-2 Text file sector

6-3 Kéraoke text file sector
6-4 Karaoke address sector
7. Reproducing program-synchronized data file
8. Recording AUX data

9. Variations

9-1 Vvariation A

9-2 Variation B

9-3 Variation C

9-4 Variation D



- 13 FIG 24 is a diagramillustrating a data structure .
iFlustrating a karaoke address sector to be recorded in the AUX data area;
FIG 25A is a diagramillustrating an exanple of description of the

kar aoke text file sector; FIG 25Bis a diagramillustrating an
exanpl e of description of the karaoke address sector witten in a
correspondi ng of fset address in the karaoke text file sector;

FIG 25Cis a diagramillustrating an examl e of description of the

kar aoke address sector witten in an absolute address in the karaoke text
file sector; FIG 26 is a diagramillustrating a data structure
of a case in which bot hlkafapftitetkionf el tegosedag aad/ess repraduséng
controlled in one sector of the AUX data area practiced as a second
preferred enbodepparabvfist he invention;

FIG. 1 is a block diagram illustrating an internal
constitution of a Mini Disc recordiné and/or reproducing
apparatus 1 practiced as one preferred embodiment of the
invention. A magneto-optical disc (a Mini Disc) 90 on
.which audio data is recorded is rotatably driven by a
spindle motor 2. A laser beam is radiated from an optical
head 3 onto the magneto-optical disc 90 at the time of a
data recording and/or reproducing operation.

The optical head 3 performs, at recording, a high-
level laser output operation to heat a recofding track to
the Curie temperature apd,lat reproduction, a comparatively
low laser output operation to detect data from the )
reflected laser beam by the magnetic Kerr effect.

To achieve these objects, the optical head 3 has a
laser diode as a laser output means, an optical system
composed of a polarized beam splitter and an objective lens
3a, and a detector for detecting a reflected laser beam.
The objective lens 3a is displaceably held by a two-axis
feed mechanism in radial and axial directions relative to
the disc 90.

A magnetic head 6a is arranged at a position

opposed to the optical head 3 with the disc 90 located in



'FI.G 27 is a diagramillustrating a data structure in which the karaoke
t ext data and the karaoke address data of FIG 26 are controlled;

FIG 28 is a schematic diagramillustrating - a relationship between a
karaoke text file and a karaoke address file in one cluster; FI G
29 is a diagramillustrating a data structure

14 of a karaoke text file sector practiged as a third preferred

enbodi mrent of the invention; FI GS. 30A through 30D are di agrans
illustrating transitions of displaying a lyrics text to be realized by

t he karaoke text file sector shown in FIG 29. FIG 31l is a

di agram i | | ust r Ratwpen -k aThek Magartict hpad ppacfiekdredul Ftms modulefted ed
enbodi ment of the invention; FIG 32 is a diagramillustrating a

first sector of datige suppltiedpfabar ABJEEMD (Bighbttehitourtieer-Maduibition) /
ACIRC (Advanced Cross Interleave Reed Solomon'Coding)
encoder/decoder 8 and applies resultant data onto the
magneto-optical disc 90.

The entire optical head 3 and the magnetic head 6a
-are movable by a sled-feed mechanism 5 in the radial
direction relative to the disc 90.

Information read from the disc 90 by the optical
head 3 in a reproducing operation is supplied_to an RF
amplifier 7. From the supplied information, the RF
amplifier 7 extracts by computation a repréduced RF signal,
a tracking error signal TE, a focus error signal FE, and
groove information GFM. The groove information GMf denotes
absolute positional information recorded on the disc 90
beforehand as a pre-groove (Wobbling Groove).

The extracted reproduced RF signal ié supplied to
the EFM/ACIRC encoder/decoder 8. The tracking error signal
TE and the focus error signal FE are supplied to a servo
circuit 9. The groove information GFM is supplied to an
address decoder 10.

Based on the supplied tracking erfor signal TE, the
focus error signal FE, a track jump command and an access

command issued -from a system controller 11 constituted by a



FIG 33 is a diagramillustrating a second sector of the fourth preferred
enbodi nent shown in FIG 31; FIG 34 is a diagramillustrating a
third sector of the fourth preferred enbodi mrent shown in FIG 31

FI GS. 35A through 35C are diagrans illustrating specification rules on the
karaoke text file by a pointer in the fourth preferred enbodi nent shown in
FIG 31; FIG 36 is a diagramil]Justrating a structure of .the
karaoke text file corresponding to one | itfe of lyrics text in the fourth
preferred enbodi nent shown in FIG 31; FIG 37 is a flowhart

i ndi cative of a reproduction procedure in the reproducing apparatus
associ at ed wi t hRiGEOCOMBYERE , | NG ESENLUERN detect infprmagionso§ thewchart

i ndicative of a recording ; 15
procedure in thepindbednatonpdarithe ssesy@iscad twdt genpsatesevanious

I nventi on.
servo drive signals to control the two-axis feed mechanism

4 and the sled-feed mechanism 5, thereby performing focus -
control and tracking control and controlling the spindle
motor 2 to a constant linear velocity (CLV).

The address decoder 10 decodes the supplied groove
information GFM to extract address information. The
extracted address information is supplied to the system
controller 11 to be used for various control operations.

EFM/ACIRC encodei/decoder 8 performs EFM (Eight-to-
Fourteen Modulation)—&emodulation and ACIRC (Advanced Cross
Interleave Reed Solomon Coding)-decoding.on the reproduced
RF signal. At this moment, an address and auxiliary code
data are also extracted to be supplied to the system
controller 11.

The audio data demodulated and decoded in the
EFM/ACIRC encoder/decoder_8 is once stored by a memory
controller 12 into a buffer mémory 13. It should be noted
that reading of data by the optical head 3 from the disc 90
and transferring of reproduced data through a path from the
optical head 3 to the buffer memory 13 are performed at
1.41 Mbit/second intermittently.

The data written to the buffer memory 13 is read in



DETAI LED DESCRI PTI ON OF PREFERRED EMBCDI MENTS This invention will
be described in further detail by way of exanple with reference to the
acconpanyi ng draw ngs. In the preferred enbodi nents of the

i nvention described below, a magneto-optical disc (or a Mni Disc) is
used by way of exanple of a recording nediumand a Mni D sc recording
and/ or reproducing apparatus is used by way of exanple of a recording
apparatus and a reproduci ng apparatus. 20 The description will be
made in the following order: 1. Constitution of the recording and/ or

reproduci ng apparatus 2. Sector format and address format 3. Area
structure 4. UaTEbmed- relafionsirtWrich the ngprodusect data ig-3 U TOC

sector 2 4-4 U-TOC sector 4 :
transferred at 0.3 Mbit/second to be supplied to an audio

compression encoder/decoder 14. Then, the reproduced data
undergoes such reproduced signal processing as audio
decompression for audio compression to provide a digital
audio signal of 44.1 KHz sampling and 16-bit quantization.

This digital audio signal is converted by a D/A
converter 15 into an analog signal to be adjusted in level
and impedance by an output processor 16, being outputted
from a line output terminal 17 to an external device as an
analog audio signal Aout. The digital audio signal is aléo
supplied to a headphoné:output terminal 27 as headphone
output HPout to be oﬁtputted tb a headphone connected to
the apparatus;

The digital audio signal as decoded by the audio
compression encoder/decoder 14 is supplied to a digital
interface 22 to be outputted from a digital output terminal
21 to an external device as a digital audio signal Dout.
For example, the digital audio signal is outputted in a
transmission form based on an optical cable.

At recording to the magneto-optical disc 90, an
analog audio signal Ain, which is a record signal supplied
to a line input terminal 18, is converted by an A/D

converter 19 into a digital signal, which is then supplied



16 5. AUX-TOC 5-1 AUX-TOC sector 0O 5-2 AUX-TOC sector 1 5-3 . AUX-TCC
sector 2 5-4 AUX-TOC sector 3 5-5 AUX-TOC sector 4 5-6 AUX-TOC sector 5
5-7 AUX-TOC sector 6 5-8 AUX-TOC sector 7 5-9 AUX-TOC sector 8 5-10
AUX- TOC sector 9 6. Data files 6-1 Picture file sector 6-2 Text file
sector 6-3 Karaoke text file sector 6-4 Karaoke address sector 7.
Reproduci ng program synchroni zed data filg; 8. Recording AUX data

to the audio compreséion encoder/decoder 14 to be
compressed.

If a digital audio signal Din is supplied from an
external device to a digital input terminal 20, a control
code and so on are extracted from the supplied signal by
the digital interface 22 and audio data carried by this
.signal is supplied to the audio compression encoder/decoder
14 to be compressed.

It should be noted that a microphone terminal, not
shown, may be arranged to use a microphoﬁe input as the
record ‘'signal.

The record data compressed by the audio compression
encoder/decoder 14 is once written by the memory controller
12 to the:buffer memory 13 for storage. The stored record
data is then intermittently read in data units of a
predetermined size to be sent to the EFM/ACIRC encoder/
decoder 8. In the encoder/decoder 8, the record data is
ACIRC-encoded and EFM-modulated to be supplied to a
magne;ic head driver 6.

According to the encoded record data, the magnetic
head-driver 6 supplies a magnetic head drive signal to the
magnetic head 6a. Namely, the magnetic head driver 6 has
the magnetic head 6a apply N-pole or S-pole field to the

magneto-optical disc 90. At the same time, the system



9. Variations 9-1 Variation A 9-2 Variation B 9-3 Variation C 9-4
Variation D 17 1.
Constitution of the recording and/ or reproduci ng apparatus FIG 1
is a block diagramillustrating an internal constitution of a Mni Disc
recordi ng and/or reproducing apparatus 1 practiced as one preferred

enbodi nent of the invention. A magneto-optical disc (a Mni Disc) 90 on
whi ch audio data is recorded is rotatablyadriven by a spindle notor 2. A

| aser beamis radiated froman optical head 3 onto the nagneto-opti cal
disc 90 at the tinme of a data recording and/or reproducing operation.

The optical headc@pm¥lamsl suppddesdangongrplgdignal to the optical head

6a to output a laser beam of a high recording level.

An operator panel 23 is a section provided for user
operation and has various operator controls including keys
and knobs. To be more specific, the operator controls
include such controls associated with recofding and/or
reproducing operations as reproduction, record, pause,
stop, fast forward (FF), rewind (REW), and automatic music
sensor (AMS), controls associated with play modes such as
normal reproduction, programmed reproduction, and shuffle
reproduction, display mode controls for changing display
staées in a display monitor 24, controls for program
editing such as track (program) split, track linkage, . track
erase,'traék name input, and disc name input, and controls
necessary for auxiliary (AUX) data recording, reproducing,
and operating modes to be described later in the present
embodiment.

Operating information about the operation of these
controls is supplied to the system controller 11, which
then executes control operations according to the received
operating information.

Display operations of the display monitor 24 are
céntrolled by the system controller 11.

To be more specific, the system controller 11 sends



| evel | aser output operation to heat a recording track to the Curie
tenperature and, at reproduction, a conparatively |ow |aser output
operation to detect data fromthe reflected | aser beam by the magnetic
Kerr effect. To achi eve these objects, the optical head 3 has a

| aser di ode as a | aser output nmeans, an optical system conposed of a

pol ari zed beam splitter and an objective23ens 3a, and a detector for
detecting a reflected | aser beam The objective |lens 3a is displaceably
held by a two-axis feed nmechanismin radial and axial directions relative

to ‘the disc 90. A magnetic head 6a is arranged at a position
opposed to the cjatadio lheadlispliayedt Wheni acddsplay seprration is performed
18 bet ween. The magnetic head 6a fi el d- nodul at es nodul at ed dat a

suppl i ed from ardcERMdiEpjkiy durifFeur,t sob Shdwhat innjlie dIAGIRY (wwhidoe@4 .

Cross Interl eave Reed Sol onon Codi ng) encoder/ decoder 8 and applies

resul tant data @ised o the supplied data, the display driver drives a
display operation by a liquid crystal panel for example,
thereby displaying required numerals, characters, symbols,
and so on.

The display monitor 24 displays an operation mode
state of the disc being recorded and/or reproduced, a track
number, recording time or reproduction time, an edit state,
and so on.

The disc 90 can record character information such
an album title controlled by in accompaniment with the
‘program, or the main data. The display monitor 24 displays
input characters of the character information and character
information read from the disc. |

In addition, in the present embodiment, the disc 90
has an audio data area which is main data and an AUX data
area which is auxiliary data, these areas being discrete
from each other. The data file as auxiliary data provides
information such as characters and images. These
characters and images may also be outputted to the display
monitor 24.

However, for outputting of character information

and still picture information as AUX data, a full-dot



magnet o- opti cal disc 90. The entire optical head 3 and the
magneti c head 6a are novable by a sled-feed nechanismb5 in the radi al
direction relative to the disc 90. I nformation read fromthe disc
90 by the optical head 3 in a reproducing operation is supplied to an RF
anplifier 7. Fromthe supplied information, the RF anplifier 7 extracts by
conputation a reproduced RF signal, a tmacking error signal TE, a focus
error signal FE., and groove information GFM The groove informati on GW
denotes absolute positional information recorded on the disc 90

bef orehand as a pre-groove (Vbbblln% G oove The extracted
repr oduced’ RF si‘gﬁeﬂ I3y daygse 68 foCREhdisphMnGiRGiea cuer /ateroder 8. The

tracking error signal TE and the focus error signal FE are supplied to a
servo circuit Sompagragively ilatgenini SOr&EM $iza uppd i edldw we ofdhess
decoder 10. Based on the supplied tracking error signal TE, the
focus error sigrsaireds watmricbepomptooanm@dbzt@hﬁwaféxﬁiﬁén(vﬁﬁﬁ@riblésued
froma systemcontroller 11 constituted by a
Therefore, it is possible to execute display output of AUX
data on an externally attached monitor device through an
interface 25.

An AUX data file may. also be recorded by the user
onto the disc 90. 1In this case, such input devices as.an
image scanner, a personal computer, and a keyboard may be
required. It is possible for the infbrmation as an AUX
data file to be inputted from such an input system through
the interface 25.

The system controller 11 is a microcompufer.having
a CPU, a program ROM, a work RAM, an interface, and so on
and controls each of the operations described so;far.

Meanwhile, when a recording and/or reproducing
operation is performed on the disc 90, control information,
namely P-TOC (Pre-mastered Table of Contents (TOC)) and U--
TOC (User TOC) must be read from the disc 90. Based on
these pieces of control information, the system controller
11 determines the address of a recordihg area and the
address of a reproducing area on the disc 90.

These pieces of information are held in the buffer

memory 13.



19 mcroconputer, and revolution detect information of the spindle notor
2, the servo circuit 9 generates various servo drive signals to contro

the two-axis feed mechanism 4 and the sl ed-feed nmechanism 5, thereby
perform ng focus control and tracking control and controlling the spindle
notor 2 to a constant linear velocity (CLV). The address decoder
10 decodes the supplied groove informathbgn GFMto extract address
informati on. The extracted address information is supplied to the system
controller 11 to be used for various control operations. EFM ACI RC
encoder/ decoder 8 perforns EFM (Ei ght-to- Fourteen

Modul at i on) - denodul at i chhemd #iE RySeiv amdd-alless 11| meads ethes ®epileGes onmon
Codi ng) - decodi ng.on the reproduced RF signal. At this nonment, an address

and auxiliary cofleconetal airfeimatin nacteakcuting seppgbiadtiontbf Systedl
controller 11. The audi o data denpdul ated and decoded in the

EFM ACI RC encodghfé£a@€eén SréSofde® tHeorigthdinos tTpeRt phe £ wRbA €£hd 2ai sk O
a buffer menmory 13. It should be noted
90 is loaded and stores the read control information into
the buffer memory 13 to reference the control information
when recording, reproducing, and editing a program recorded
‘on the disc 90.

A U-TOC is rewritten every time program data is
recorded or edited. The system controller 11 updates U-TOC
stored in the buffer memory 13 every time such an operation
is performed and rewrites the U-TOC area on the disc 90
accordingly in a predetermined timing relation.

An AUX data file is recorded on the disc 90.
separately from the program. To control the AUX data file,
AUX-TOC is formed on the disé 90.

The system controller 11 also reads AUX-TOC at the
same time U~-TOC is read and stores AUX-TOC in the buffer
memory 13 for reference as required.

The system controller 11 reads the auxiliary data
file in a predetermined timing relation or at the same time
AUX-TOC is read as required and stores the read AUX data
file into the buffer memory 13. Then, the system

controller 11 has the display monitor 24 and a device

externally attached through the interface 25 execute



that reading of data by the optical head 3 fromthe disc 90 and
transferring of reproduced data through a path fromthe optical head 3 to
the buffer nenory 13 are perforned at 1.41 Mit/second intermttently.
The data witten to the buffer nmenory 13 is read in

20 a tinmed relation in which the reproduced data is transferred at 0.3
Moi t/ second to be supplied to an audio ressi on encoder/ decoder . 14.
Then, the reproduced data undergoes such reproduced signal processing as
audi o deconpression for audio conpression to provide a digital audio
signal of 44.1 KHz sanpling and 16-bit quantization. ) This digital
audi o signal isCBaRpELLEJAR] AMBPR OREPNerereratsidnst acgerdiagogostheal to
be adjusted in level and inpedance by an output processor 16, being
outputted fronPatphtetanipgtcortrndohbed Iy tthaaRURTOChal devi ce as an
anal og audi o signal Aout. The digital audio signal is also

2. Sector format and address format

Now, referring to FIGS. 2A'through 2E, data units
called a sector and a cluster will be described below.

For recording tracks in a Mini Disc system,
clusters CLs are formed consecutively as shown in FIG. 2a,
one cluster providing a minimum recording unit. One
cluster is equivalent to two to three circles of tracks.

One cluster CL is formed with linking area composed
of four sectors SFC through SFF and a main data area
composed of 32 sectors S00 through S1F as shown in FIG. 2B.

One sector is a data unit consisting of 2352 bytes.

Of the 4-sector auxiliary data area, the sector SFF
is an auxiliary data sector, which is available for the
recording of auxiliary data as shown in FIG. 2B. The three
sectors SFC through SFE are not used for data recording.

On the other hand, TOC data, audio data, and AUX
data are recorded in 32 sectors of the main data area.

It should be noted that an address is recorded for
each sector.

A sector- is further divided into sound groups, two

sectors being divided into 11 sound groups (SGs) as shown



supplied to a headphone output term nal 27 as headphone output HPout to be

outputted to a headphone connected to the apparatus. The digita
audi o signal as decoded by the audio conpression encoder/decoder 14 is
supplied to a digital interface 22 to be outputted froma digital output

termnal 21 to an external device as a digital audio signal Dout. For
exanple, the digital audio signal is out@ited in a transm ssion form
based on an optical cable. At recording to the magnet o-opti cal
disc 90, an analog audio signal Ain, which is a record signal supplied to
a line input tetn1€£% 1£D Is converted by an AAD converter 19 into a
digital si.gnal then supplied

21 to the audi o conpressi on encoder/decoder 14 to _be nEressed.
If a digital audio signi Q?rﬂ@%?sﬁﬂﬁﬂ%ﬁ%frfﬁénﬁﬁﬁwne%PeFﬁﬁﬁ devape 2B, a

digital input termnal 20, a contro
consecutive two sectors such as an even-number sector S00

and an odd-number sector S01 include sound groups SGO00
through SGOA. One sound group is composed of 424 bytes,
providing an audio data amount equivalent to 11. 61 msec.

In one sound group SG, data is stored in ﬁ.(Left)
channel and R (Right) channel as shown in FIG. 2E. For
example, the sound group SG00 is composed of L-channel data
L0 and R-channel data RO. The sound group SGO01 is composed
of L-channel data Ll and R-channel data Rl.

It should be noted that 212 bytes that provide an
L-channel or R-channel data area is referred to as a sound
frame.

The following describes an address format in the
Mini Disc system with reference to FIGS 3A and 3B.

Each sector is addressed by a cluster address and a
sector address. As shown in FIG. 3A, the cluster address
consiéts of 16 bits (= 2 bytes) and the sector address
consists of 8 bits (= 1 byte).

The address consisting of these three bytes is
recorded at the head of each sector.

Adding a sound group address consisting of four

bits can represent the address of each sound group within a



code and so on are extracted fromthe supplied signal by the digital
interface 22 and audio data carried by this signal is supplied to the

audi o conpressi on encoder/decoder. 14 to be conpressed. It should
be noted that a m crophone term nal, not shown, may be arranged to use a
m crophone input as the record S|gnal The record data conpressed

by the audi o conpression encoder/decoder5ﬁ4 Is once witten by the nenory
controller 12 to the buffer nmenory 13 for storage. The stored record data
is then intermttently read in data units of a predeterm ned size to be
sent to the EFM ACI RC encoder/ decoder 8. In the encoder/decoder 8, the
record data i s SBREFRE-endBdeanirel pri YolRe fied exampd.esumetagdono a
magneti c head driver 6. According to the encoded record data, the
magneti ¢ head- dneludiagstuppl seund grouetaddressl aldiows segtdhgt oft he
magneti c head 6a. Nanely, the magnetic head driver 6 has the magnetic head
6a apply N pol erepr&dpotiohi pbdition hin unxﬁuﬂdf(amunmabrdugc 90. At the
sanme tinme, the system

Meanwhile, in U-TOC and AUX-TOC, in order to
represent all of a cluster address, a sector address, and a
sound group address in three bytes, a short-form address as
shown in FIG. 3B is used.

In the short-form address, each sector can be
represented in six bits because one cluster has 36 sectors.
Therefore, the high-order two bits of each sector address
can be omitted. Likewise, each cluster can be represented
in 14 bits up to the disc outermost periphery, so that the
high—ordef two bits of each cluster address can be omitted.

Thus, omitting the high-order two bits of each of
sector address and each cluster address can represent an
address specifying all of cluster, sector, and sound group
in three bytes.

In U-TOC and AUX-TOC to be described later, each
address for controlling reproduction position, reproduction
timing, and so on is expressed in the above-mentioned short
form. For this short-form address, an absolute address or
an offset address is possible for example. An offset

address denotes a relative address with the head position

of each program such as music being defined as address 0,



22 controller 11 supplies a control signal to the optical head 6a to
output a | aser beam of a high recording |evel. An operat or panel
23 is a section provided for user operation and has various operator
control s including keys and knobs. To be nore specific, the operator
controls include such controls associated with recordi ng and/ or
reproduci ng operations as reproduction, rggord, pause, stop, fast forward
(FF), rewind (REW, and automatic nusic sensor (AMS), controls associ ated
wi th play nodes such as nornmal reproduction, programed reproduction, and
shuffl e reproduction, display.node controls for, changing display states
in a display nofi¥sePysl ¢Pg RoPORLELPANNSIAS ithe Aregrad.-t r Aek
(program split, track Iinkage,.track erase, track name input, and disc
nane i nput, andS&SMPLe ©f kBdsseifsetrorddress iwill (bsudessaibede beddinyith
reproduci ng, and operating nodes to be described later in the present
enbodi nent . refereqger &0 tgbilesoshavioin abGE 4 ehmosght dan of t hese

Recording of a program such as music will be
described later with reference to FIGS 5A and 5B. The
program is recorded on the disc starting with a cluster 50
(cluster 32h in hexadecimal notation). It should be noted
that a number suffixed with character "h" herein denoteé a
hexadecimal number.

For example, the value of the address of cluster
32h, sector 00h, and sound group Oh of the start position
of a first program is "0000000000110010000000000000" (to be
more specific, 0032h, 00h, Oh) as shown in the upper
portion of FIG. 4A. 1In the short form, this address is
indicated as "000000001100100000000000" (namely, 00h, C8h,
00h) as shown in the lower portion of FIG. 4A.

When this start address is used as the origin, the
address of a certain position in the first program, for
example cluster 0032h, sector 04h, and sound group Oh, is
"00h, C8h, 40h"™ in a short-form absolute address as shown
in FIG. 4B. On the other hand, the corresponding offset
address is "00h, 00h, 40h" because cluster 0000h, sector

04h, sound group Oh may be expressed by the difference from

the origin, or the start address.



controls is . supplied to the systemcontroller 11, which then executes
control operations according to the received operating information.

Di spl ay operations of the display nonitor 24 are controlled by the system
controller 11. To be nore specific, the systemcontroll-er 11 sends
23 data to be displayed when a display operation is perfornmed to a

di splay driver, not shown, in the display nonitor 24. Based on the
suppl i ed data, the display driver drives 3 display operation by a liquid
crystal panel for exanple, thereby displaying required nunerals,
characters, synbols, and so on. The di splay nonitor 24 displays
an operation node stat éhAn tHhe dtSrthaiddgesscshaws andFDE- r&brisiucset] s
track nunber, recording time or reproduction tine, an edit state, and so

on. Thethg erigiram ragsdrad e iposdtion inf bheafivst spodgram, for
example.an address of cluster 0032h, sector 13h, sound
group 9h, is "00h, C9h, 39h" in the corresponding short-
form absolute address as shown in FIG. 4C and “00h, 01h,
39h" in the corresponding offset address.
For example, as shown above, a position and so on
inside a particular program can be specified by an absolute

address or an offset address.

3. Area structure

The following describes the area structuré-used on
the disc 90 in the present embodiment with reference to
FIGS. 5A and 5B.

FIG. 5A shows an area from the innermost periphery
to the outermost periphery.,.

With the disc 90 as a magneto-op£ica1 disc, the
innermost pefiphery is a pit area formed with reproduction-
only data by emboss pits, in which P-TOC is recorded.

Outside the pit area is a magneto-optical area -that
provides a recording/reproduction-enabled afea formed with
recording track guide grooves.

Cluster 0 through cluster 49 on the inner periphery

side of the magneto-optical area provide a control area.



an albumtitle controlled by in acconpaninment-with the program or the
mai n data. The display nonitor 24 displays input characters of the
character information and character information read fromthe disc.

In addition, in the present enbodi ment, the disc 90 has an audio data area
which is main data and an AUX data area which is auxiliary data, these-
areas being discrete fromeach other. Bhie data file as auxiliary data
provides information such as characters and i mages. These characters and
i mages may al so be outputted to the display nonitor 24. However,
for outputting of character information and still picture information as
AUX data, a fulBrdactual program such as music 1is recordedoin a B QST a8y

device or a CRT display device that are conparatively large in screen
size and al | ow aseaofanging Eoomerlugter fSkdduiough sdnstext éAdlar eThet en
pr ef er abl e. .

program area is enclosed by a lead-out area.

Details of the control area are shown in FIG. 5B,
in which sectors are shown laterally while clusters are
shown vertically.

In the control area, clusters 0 and 1 provide a
buffer area against the pit area. Cluster 2 provides a
power calibration area PCA for use in calibrating a laser
beam output power.

Clusters 3, 4, and 5 record U-TOC. The contents of
U-TOC will be descrfbed later. A data format is specified
in each section in one cluster to record predetermined
control information. A sector providing such U-TOC data is
recorded in clusters 3, 4, and 5 repeatedly.

Clusters 6, 7, and 8 record AUX-TOC. Contents of
AUX-TOC will be described later. A data format is
specified in sector in one cluster to record predetermined
control information. A sector havihg such AUX-TOC data is
recorded in clusters 6, 7, and 8 repeatedly.

An area from cluster 9 through‘cluster 46 records
AUX data. A data file as AUX data is formed on a sector

basis. This data file includes a picture file sector as a

still picture file to be described later, a text file



Therefore, it is possible to execute display output of AUX dat
externally attached nonitor device-through an i nferface 25.
AUX data file may. al so be recorded by the user onto the disc
this case, such input devices as an | mage scanner, a personal

and a keyboard may be
AUX

data file to be inputted fromsuch an input systemthrough

i nterface 25. The system control3%r 11 is a nicroconput
a CPU, a program ROM a work RAM an interface, and so on and c

each of the operations described so far.

a on an
An

90. In

conput er,

-required. It is possible for the information as an

t he
er having
ontrols

Meanwhi | e, when a

recordi ng and/ or SeepPBdagi achapretey smfiornsddios: Fddeotot he deseridioed
control information, nanmely P-TOC (Pre-nastered Tabl e of Conten
and U TOC (Usetattex) amdta bearacke feexh tfidedisecto@. aBasedhanactéese
pi eces of control information, the systemcontroller 11 determ
address of a recinfiongatiea &iik tire syarthhress zaftisnr epthdpeoggamrea o t he

di sc 90.

menory 13. described later.

ts (TOO))

nes the

These pieces of information are held in the buffer

The data file as the AUX data and the area enabled

to record the AUX_data file within the AUX data area are

controlled by AUX-TOC.

It should be noted that the data file recording

size in the AUX data area is 2.8 MB with error correction

mode 2 considered.

It is also possible to form a second AUX data area

in, for exampie, the - last half of the program area or an

area outside the program area (for example, the lead-out

portion), thereby expénding the data file recording size.

Clusters 47, 48, and 49 provide a buffer area

against the program area.

The program area starting with cluster 50

(= 32h)

records audio data for one or more pieces of music in a

compressed form known as ATRAC (Adaptive Transform Acoustic

Coding).

The recorded programs and recordable areas are

controlled by U-TOC.

It should be noted that sector FFh in each cluster

in the program-area can be used for recording certain



25 Then, the systemcontroller 11 reads these pieces of contro
i nformati on by executing reproduction of control information recorded the
I nner nost peripheral when the disc 90 is | oaded and stores the read
control information into the buffer nmenory 13 to reference the control
I nformati on when recording, reproducing, and editing a program recorded
on the disc 90. ' A UTOCis rewitten every tine programdata is
recorded or edited. The systen1controIIeP 11 updates U-TOC stored in the
buffer nmenory 13 every tine such an operation is perforned and rewites
the U-TOC area on the disc 90 accordingly in a predetermned timng

rel ation. informanipm das A4FI bl JatG Ay descorpbed; befose: separately
fromthe program To control the AUX data file, AUX-TOC is forned on the
di sc 90. The systehe dsini Pisg systamo & dgpsofdurtior-anlyhdisgane

time UTOC is read and stores AUX-TOC in the buffer nenory 13 for
reference as refni waflch programs and so on are recorded in the pit form as

reproduction-only data may be used. In such a
reproduétion-only disc, the entire disc is covered with the
pit area. The programs recorded in the reproduction-only
'disc are controlled by P-TOC in. generally the same manner
as U-TOC. Therefore no U-TOC is formed on the
reproduction-only disc.

It should be noted that, when a reproduction-only
data file is recorded as AUX data, AUX-TOC for controlling

the data file is recorded on the reproduction-only disc.

4. U-TOC

j4—l U-TOC sector 0

As described before, recérding and/pr reproduction
of a program on the disc 90 requires the system controller
11 to read control information P~TOC and U-TOC from the
disc 90 beforehand to reference them as required.

The following describes the U-TOC sector that is
control information for controlling the recording and/or
reproducing of a program.

It should be noted that P-TOC is formed in the pit

area on the inmer periphery of the disc 90 as described



The systemcontroller 11 reads the auxiliary data file in a predeterm ned
timng relation or at the sane time AUX-TOC is read as required and stores
the read AUX data file into the buffer nmenory 13. Then, the system

controller 11 has the display nonitor 24 and a device externally attached

through the interface 25 execute 26
character and inmage out put operations accggding to the out put timng
controlled by the AUX- TOC. 2. Sector format and address formt

Now, referring to FIGS. 2A through 2E, data units called a sector and a
i sc system  cMISTLrETBrETEre tPoFRGE - cBRsBib: Phel b O ot Ao PRaY 2,
one cl uster prOVIq#> m ni ny regginggs t. cluster is equival ent
to two to threed Wtrgg]ﬁsp L %ﬁeww@@@qas(%med with
linking area Coqggéﬁ%able user area), lead-out area, U-TOC area on the
’ ’
disc are controlled by P-TOC. It should be noted that, in
a reproduction-only optical disc on which all data are
recorded in pit form, music recorded in a reproduction-only
-manner can also be controlled and therefore no U-TOC is
formed.

Details of P-TOC will be omitted from the following
description. The following describes the details of U-TOC
formed on a recordable magneto-optical disc.

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

It should be noted that, for the U-TOC sectors,

" sector 0 through sector 32 can be provided. Sector 1 and
sector 4 provides areas for recording chéraétér informatioﬁ
and sector 2 provides area for recording a date of
recording.

First, U-TOC sector 0 will be described which is
always necessary for a recording and/or reproducing
operation on the disc 90.

U-TOC sector 0 provides a data area recording
control information about a program such as music mainly
récorded by a user and a free area in which additional

programs are recorded.

34



of four sectors SFC through SFF and a main data area conposed of 32
sectors SOO through SIF as shown in FIG 2B. One sector is a data
unit consisting of 2352 bytes. _ O the 4-sector auxiliary data
area, the sector SFF is an auxiliary data sector, which is available for
the recording of auxiliary data as shown in FIG 2B. The three sectors

SFC through SFE are not used for data reaggrding. On the other

hand, TOC data, audio data, and AUX data are recorded in 32 sectors of the
mai n data area. It should be noted that an address is recorded for
each sector. A_sect or E furt her_divi intaQ soun r oul sb t@g
sectors being divided i fiPh $¥28BLRY ﬁ?%%p%ecf ga? HERT usiC on the
27 in FIG 2D e nore cific, as shomm bn FI.GS ZC and
2D, consecutlv@lﬁﬁo99ecFB?ssgﬁEﬁmago%ﬁFéiiﬁF 3gpAd on P-FRA,

the disc for a free area, which is a recordable area,
starting U-TOC sector 0 and records the music in the
retrieved free area. In a reproducing operation, based on
U-TOC sector 0, the system controller 11 detérmines an area
'in which a piece of music to be reproduced is recorded and
accesses that area for reproduction.

In the data area (4 bytes x 588 = 2352 bytes) of U-
TOC sector 0, synchronous patterﬁs in which 1l-byte data of
all 0s or all 1s is fqrmed side by side are recorded at the
séart position.

The synchronous patterns are followéd by addresses
proVidin; cluster address (cluster H and cluster L) and a
sector address (sector) in three consecutive bytes. These
addresses are followed by one byte of mode information
(MODE). These four bytes forms a header. The addresses of
three bytes provide an address of that sector itself.

The header in which synchronous patterns and
addresses are recorded is the same as those of P-TOC
sector, AUX-TOC sector, AUX file sector, and program
sector. Therefore, the headers of these sectors are
skipped from the descriptions of these sectors with

reference to FIG. 8 and subsequent drawings. The address



and an odd- nunber sector -SO1 i nclude sound. groups SGOO through- -SGOA. One
sound group is conposed of 424 bytes, providing an audi o data anount

equi valent to 11. 61 nsec. ~In one sound group SG data is stored
in L (Left) channel and R (Right) channel as shown in FIG 2E. For
exanpl e, the sound group SGOO i s conposed of L-channel data LO and

R-channel data RO The sound group SGOL i§ conposed of L-channel data L1
and R-channel data RI. It should Be noted that 212 bytes that
provi de an L-channel or R-channel data area is referred to as a sound
frame. The foll ow ng descri bes a% address format in the Mni Disc

system with ref ARG RIS RAFHGLEHS, OF 8 PArtigular 3REYAT iArYddr essed
by a cluster address and a sector address. As shown in FIG 3A, the

ci uster address reeprded Lfa BEAkALs bAE1S-pyt es) and the sector address

consists of 8 bits (- 1 byte). The address consisting of these

three bytes is recordedtatshavddhéed notedathatecfor. the address\qaff iy a

sound group address consisting of four bits can represent the address of

each sound grouppartidular sector itself, the cluster address is
represented in two bytes of high-order address (cluster H)
and low-order address (cluster L) and the séctor aqdress is
-represented in one byte. Namely, the address of each
sector is not a short-form address.

Then, a maker code indicative of manufacturer, a
model code indicative of a model of the apparatus by Which
recording has been performed, a first track nunber (First
TNO), a last track number (Last TNO), a sector usagé state
(Used sectors), a disc serial number, and a disc ID are
recorded at predetermined byte positions.

Further, an area is prepared in which various
pointers (P-DFA (Pointer for Defective Area), P-EMPTY
(Pointer for Empty Slot), P-FRA (Pointer for Free Area),
and P-TNO1 through P-TN0255) are recorded as a pointer
section for identifying the areas of programs such as music
recorded by the user and the free areas, which are
recordable areas, by relating them to a table section to be
described later.

The pointer section is followed by the table

section composed of 255 part tables 0lh through FFh to be



28 sector. In control of U TOC for exanple, notation i ncl udi ng the
sound group address allows setting of reproduction position in units of
sound group. . Meanwhil e, in U-TOC and AUX-TOC, in order to
represent all of a cluster address, a sector address, and a sound group
address in three bytes, a short-form address as shown in FIG 3B is used.
In the short-form.address, each sector ca&8v be represented in six bits
because one cluster has 36 sectors. Therefore, the high-order two bits of
each sector address can be omtted. Likew se, each cluster can be
represented in 14 bits up to the disc outernost peripher so that the

hi gh- order two HFekatRd dgiFhe podgtergdd EsDFRaRhpeugh, R1B¥0255). Eachthys,
omtting .the high-order two bits of each of sector address and each

cl uster address P&kt rieghles qigcoqdls adgtars agdeesyipecwiding thaqimigin of
sector, and sound group in three bytes. In U-TOC and AUX-TCC to -
be descri bed | at®rpamsigtnlar part, an end address providing the end point

of that part, and mode information (track mode) about that
part are recorded. A part listed in one part table may be
linked to another, so that link information indicative of
.the part table in which the start and end addresses of the
destination part can be recorded in the table section.

It should be noted that a part denotes a track part
in which pieces of data consecutive in time are physically
consecutively recorded in one track.

The address indicated by the start address and the
end address provides an address indicative of one or more
parts constituting one piece of music.

These addresses are recorded in the shoft form to
specify a cluster, a sector therein, and a sound group
therein.

In the recording and/or reproducing apparatus of
this type, if data of one piece of music is physically
recorded in a discontinuous manner, namely over plural
parts, access is made from part to parf for reproduction;
causing no problem in reproduction. Therefore, music and
sé on-to be recorded by user is sometimes recorded over

plural parts in order to enhance usage efficiency of the



address for controlling reproduction position, reproduction timng, and so
on is expressed in the above-nentioned short form For this short-form
address, an absolute address or an offset address is possible for exanple.
An offset address denotes a relative address with the head position of
each program such as nusic being defined as address O,

29 thereby indicating a position insi the program An exanpl e of
this of fset address will be described bel W th reference to tables
shown in FIGS 4A through 4C Recordi ng of a program such as nusic

will be described later with reference to FIGS 5A and 5B. The programis

recorded on the ¥eerdakleiampari th a cluster 50 (cluster 32h in
hexadeci mal notation). It should be noted that a number suffixed with

character "h" herein derBgesths [perpdse, Mlinkuih€ormation is pbvRyRP! e,
the value of the address of cluster 32h, sector OCh, and sound group GCh of
the start positifmor example, part tables to be linked can be linked by
specifying them by numbers 0lh through FFh assigned to the
part tables.
| To be more specific, in the control table section
in U-TOC sector 0, one part table represents one part. For
a piece of music constituted by linking three parts, the
positions of these parts are controlled by the pért tables
linked by the link information.

Actually, the link information is indicated by a
value, whiqh is a byte positign in U-TOC sector 0, by
predetermined computation. Namely, the part table is.
specified by 304 + (link informafion)-x 8 (8th byte).

The contents of the part tables 0lh through FFh in
the table section of U-TOC sector 0 are indicated as
follows by the pointers (P-DFA, P-EMPTY, P-FRA and P-TNO1
through P-TN0255) of the pointer section.

Pointer P-DFA is indicative of a defect area on the
magneto-optical disc 90, specifying the start part table in
one or more part tables indicative of é track portion (=
pgrt) providing a defective area caused by a scratch for

example. Namely, if a defective part exists, one of 01h

through FFh is recorded in the pointer P~DFA and the



of a first programis "0000000000110010000000000000 (to be nore specific,

0032h, OGh, Oh) as shown in the upper portion of FIG 4A. In the short
form this address is indicated as "000000001100100000000000" (nanely,
OCh, C8h, OCh) as shown in the |lower portion of FIG 4A When
this start address is used as the origin, the address of a certain
position in the first program for exanpgﬁ cluster 0032h, sector 04h, and
sound group GCh, is "QOCh, C8h, 40h"™ in a short-form absol ute address as
shown in FIG 4B. On the other hand, the corresponding of fset address is

"00h, 00h, 40h' 0 Ch b
expressed by th Lb%%%encﬁ arQ-. Q%glgfﬁ.é%ﬂ&atgé Qf?&éﬁ’gﬁ? trr%'}ﬁ ©

g?i gin, a certai n%sﬁ‘ﬁﬁ?’r%snaatn? %?’lar ?paggﬁé?aﬁ#g ?B&he%x‘iﬁr%%%ﬁ Efg%rtess

of cluster 0032% Ssetcst ,Oranotrher parflj: table is specified as the link

information in the former part table. The defective part
is also indicated in that part table. If no other
defective parﬁs are found, the link information becomes
""00h" for example, indicating no further 1link.

The poihter P-EMPTY points at the beginning part
table of one or more empty part tables in the control table
section. If an empty part table exists, one of 0lh through

. FFh is recorded as the pointer P-EMPTY.

If two o; more empty tables exist, the part tables
are sequentially specified by link information starting
with one specified by the pointer P-EMPTY, linking all
empty part tables in the control table section.

The pointer P-FRA points at a free area (including
an erase area) on the magneto-optical disc 90, in which
data can be written. This pointer specifies the beginning
part table of one or more part tables with a track portion
(= part) providing a free area indicated. Namely, if a
free area exists, one of 0lh through FFh is recorded in the
pointer P-FRA and the corresponding part table indicates

~tﬁe part providing the free area by the start and end

addresses. If-there are two or more such parts, or there



group 9h, is "00h, C9h, 39h" in the corresponding short- form absol ute
address as shown in FIG 4C and "00h, Ol h, 39h" in the correspondi ng

of f set address. For exanpl e, as shown above, a position and so on
inside a particular programcan be specified by an absolute address or an
of f set address. 3. Area structure The foll ow ng

descri bes the area structure used on the(plsc 90 in the present enbodi nent
with reference to FIGS. 5A and 5B. FI G 5A shows an area fromthe
I nnernost periphery to the outernost perlphery,. Vvth t he disc 90
as a magnet o- optlcal disc, the inner er area forned
with reproductio ‘E)‘ﬁ?f%a’i‘%r%ypae‘?b&'sggﬁﬁ th cﬁabl ¥% recor ded.

Qutside the pit area is, a magnet o-optj cal area that provi des a

recor di ng/ r epr odSRIVIMEEHEHY etPeG il 9% Mye #hRi #anréeéﬁamaEl@ma@m'@Ruqne at
gr ooves. . Cluster O through cluster 49 on the inner periphery side
of the magnet o- opaichlthe dbing cinfRenetdem becomesa"00h.

FIG. 7 schematically shows, by way of part tables,
a control state of parts pro&iding free areas. This shows
that, if parts 03h, 18h, 1Fh, 2Bh, and E3h are free areas,

.this state is represented by the linking of the part tables
03h, 18h, 1Fh, 2Bh, and E3h after the poinﬁer P-FRA. It
should be noted that this holds true with the control form
of the above-mentioned defective areas and empty part
tables.

The pointers P-TNO1 through P-TN255 point at
programs of music for example recorded on the magneto-
optical disc 90 by the user. For example, the pointer P-
TNO1 points at a part table indicating a béginning part in
time of one or more parts recorded with the data of the
first track.

If, for example, a piece of music which is the
first track (or the first program) is recorded with the
track undivided on the disc, namely recorded as a whole
part, the record area of the first track is recorded as the
start and end addresses of the part table pointed by the
pointer P-TNO1l.

If, for example, a piece of music which is the



31 An actual program such as nusic is recorded in a program area
ranging fromcluster 50 through cluster 2251. The programarea is enclosed

by a | ead-out area. Details of the control area are shown in FIG
5B, in which sectors are shown |laterally while clusters are shown
vertically. In the control area, clusters O and 1 provide a

buffer area against the pit area. Custenyi2 provides a power calibration

area PCA for use in calibrating a | aser beam out put power.
Clusters 3, 4, and 5 record U—TOC The contents of U TOC will be described

| ater. A data fornat Ci n _each section . in one clusfier, to.record
pr edet er ni ned c,s(ﬁﬁqncd iI g‘r r(ﬁ’lrl gHe ﬁe‘§88 Pr89591f‘5 ﬁﬁ ’é?ﬁ:‘hrctlﬁéré'} i?
recorded in clusters 3, 4, and 5 eate Clusters 6, 7, and 8
record AUX- TOC, Q& s O moﬁexp?é,‘gw £ ebB""HE% cindicatiye of En?atrécpé'ﬁirrat

' position of the second track are specified sequentially in
time. Namely, starting with the part table pointed by the
pointer P-TNO2, other part tables are sequentially
specified by the link information up to the part table at
.whiéh the link information is "00h" (in the same form shown
in FIG. 7).

Thus, if all parts recorded with the data of the
second piece of music fpr example are sequentially
specified and recorded, use of the data in the U-TOC sector

_ O.allows to take out continuous music information from
discrete parts or effectively use the recording area by
having the optical head 3 and the magnetic head 6a perform
aécess operations when reproducing or overwriting the
second piece of music.

As described above, for the .rewritable magneto-
optical disc 90, the area control on the disc is performed
by P-TOC and the control of the music recorded in the

recordable user area and the control of free areas are

performed by U-TOC.

4-2 U-TOC sector 1

The following describes the format of U-TOC sector



specified in sector in one cluster to record predeterm ned control
I nformati on. A sector having such AUX-TOC data is recorded in clusters 6,

7, and 8 repeatedly. An area fromcluster 9 through cluster 46
records AUX data. A data file as AUX data is fornmed on a sector basis.
This data file includes a picture file sector as a still picture file to
be described later, a text file 2 32

sector as a character information file to be described l|ater, and a
kar aoke text file sector as a character |nfornat|on file in

synchroni zati on ﬁ amto be descrjbed |late The data file
as the AUX data nW-F eI FLG 0 GrecdE ﬁﬁ&t%xldaﬁaafqlméa VRESH n
the AUX data area are controlled by AUX- TCC. It should be noted

that the data fifer ERePEliRg diaragten Halfaupagion Apputted wigenB-wiakh

error correction node 2 considered.
names are assigned to recorded tracks and a disc name is

attached to the disc itself.
U-TOC sector 1 has a pointer section containing
pointers P-TNAl through P-TNA255 corresponding to recorded
.tracks. U-TOC sector 1 also has a slot section containing
255 8-byte slots (0lh through FFh) plus one 8-byte slot
that are specifiable by the pointers P-TNAl through P-
TNA255. U-TOC sector 1 céntrols the character information
in generally the same manner as the above-mentioned U-TOC
sector 0.

Character information about the disc title_ahd
track names is recorded in slots 0lh through FFh iﬁ ASCII
(American Standard Code for Information Interchange)jcodes.

For example, the slot specified by pointer P-TNAl
records characters inputted by the user for the first
track. Slots areJiinked together by link information, so
that the number of characters exceeding 7 bytes (or 7
characters) can be inputted for one track.

It should be noted that the 8 bytes as a slot (00h)
provide an area dedicated to disc name recording, so that
tﬂis slot is not specified by some pointers (P-TNA(x)).

In U-TOC sector 1, the pointer P-EMPTY also



It is also possible to forma second AUX data area in, for exanple, the

| ast half of the programarea or an area outside the program area (for
exanple, the lead-out portion), thereby expanding the data file recording
size. . Clusters 47, 48, and 49 provide a buffer area against the
program ar ea. The program area starting with cluster 50 (= 32h)
records audi o data for one or nore pieces_of nusic in a conpressed form
known as ATRAC (Adaptive Tr ansf or m Acoustc Codi ng) . The recorded
prograns and recordable areas are controlled by U TCC It should
be noted that sector FFh in eac cluster in the program area can be used
for recording cefPaFfols empty slots. 33 information

as auxiliary data as described before. In the Mni Disc system a
reproduction-only disc

4-3 U-TOC sector 2

The following describes the format of U-TOC sector
2 with reference to FIG. 9. This sector 2 is a data area
for mainly recording a date at which the user recorded
music.

U-TOC sector 2 has a pointer section containing
pointers P-TRD1 through P-TRD255 corresponding to the
recorded tracks and a slot section containing slots to be
specified by these pointeré. The slot section has 255 8-
byte slots 0lh through FFh, controlling- the date data in
generally the same manner as the above-mentioned U-TOC
sector 0. .

Each of the slots 0lh through FFh records a music
(or track) recording date in six bytes. These six bytes-
record values corresponding to year, month, day, hour,
minute, and second respectively. The remaining two bytes
of each 8-byte slot record .a maker code and a model code,
namely code data indicative of the manufacturer of the
recording apparatus that recorded the music and code data
indicative of the model of that recording apparatus.

For example, when a track is recorded as a first

piece of music, the slot specified by pointer P-TRDl



I n which prograns and so on are recorded i.n the pit form as :
reproduction-only data may be used. In such a reproduction-only disc, the
entire disc is covered with the pit area. The prograns recorded in the
reproduction-only disc are controlled by P-TOC in generally the sane
manner as U-TOC. Therefore no U-TCC is fornmed on the reproduction-only

di sc. It should be noted that, waen a reproduction-only data file
is recorded as AUX data, AUX-TOC for controlling the data file is recorded
on the reproduction-only disc. 4. U-TCOC 4-1 U TCC
sector O As descri bed before, recording and/or_reproduction _ of a
program on the &HeSOTSS F@&uFP@QrSHBgSQ§F%m tRptFdrercode, ad dhe Befedol
information P-TCC and U-TCC fromthe disc 90 beforehand to reference them
as required. code. Phe rerrsding daterdaded imauroratisediyr regerded by

control information for controlling the recording and/or reproducing of a
program the| systhem goptradien ihaby PRelErencing rihe iimtelraapi tloakea
on the inner periphery-of the disc 90 as descri bed

of the recording apparatus..

The 8 bytes as a slot (00h) provide an area
dedicated to the recording of recording date on a disc
basis, so that this slot is not specified by some pointers
P-TRD(X) .

It should be noted that, in U-TOC sector 2, the
slot pointer P-EMPTY also controls the empty slots. For
the empty slots, link information is recorded instead of
the model code. With the slot pointer P-EMPTY located at

the beginning of each empty.slot, the empty slots are

linked by link information for control.

4-4 U-TOC secior 4

FIG. 10 shows U-TOC sector 4. Like the aboﬁe-
mentioned sector 1, the sector 4 provides a data area for
recording character information inputted by the user when
attaching a music title to a track recorded by the user or
a disc name to the disc. As seen from comparison between
FIGS. 10 and 8, the format of the sector 4 is generally the
séme as that of the sector 1.

However, the sector 4 is adapted to record code



34. with reference to FIGS. SA and 5B. P-TOC is read-only i nf or mati on.
The positions of recordable area (or recordabl e user area), |ead-out
area, U-TOC area on the disc are controlled by P-TOC. It should be noted
that, in a reproduction-only optical disc on which all data are

recorded in pit form nusic recorded in a reproduction-only manner can
al so be controlled and therefore no U-TCC is f or med. Detail s of
P-TOC will be omtted fromthe follow ng  description. The foll ow ng
describes the details of U-TOC formed of®a recordabl e magnet o- opti cal

di sc. FIG 6 shows the format of U TOC sector O. I t

shoul d be not ed 43 , (& A-hwte gored fort anJji spdt Brropean othprashens. 32n

can be provided. Sector 1 and sector 4 provides areas for recording
charact er inf or eddidriomtp ddiet glata pfotheeseateon 1orcharactbmgaedat e of

recordi ng. o
attributes are recorded at predetermined byte positions as

shown in FIG. 10.

Like sector 1, the character information of U-TOC
sector 4 is controlled by pointers P-TNAl through P-TNA255
:and the 255 slots 0l1h through FFh specified by the pointers

P-TNA1l through P-TNA255.

It should be noted that the recording and/or
repréducing apparatus 1 practiced as the present preferred
embodiment supports the reproduction-only disc with no U-
TOC formed; in the case of rebroduction—only discs,
character information about the disc name and track. names
can be stored in P-TOC.

To be more specific, for the P-TOC sector, a sector
generally the same as U-TOC sectors 1 and 4 is prepared.
The disc manufacturer can record the disc name and trackl

names in this P-TOC sector beforehand.

5. AUX-TOC

5-1 AUX-TOC sector 0

In the disc 90 of the present embodiment, an area
fér recording the AUX data file and AUX-TOC as described

with reference to FIGS. 5A and 5B is set to record



First, UTOC sector O will be described which is always necessary for a
recordi ng and/ or reproducing operation on the disc 90. U TOC
sector O provides a data area recording control infornmation about a
program such as nusic mainly recorded by a user and a free area in which
addi tional progranms are recorded. 34

35 For exanpl e, when recording4% pi ece of music on the disc 90,
the systemcontroller 11 searches, based on P-FRA, the disc for a free
area, which is a recordable area, starting U TOC sector 0O and records the

DTt sector 0, QRS AHeTeANEGAIAGLPE, 204, JBRSF i HELTHT tateas oA MAvicHag2
pi ece of nusic’tQ be reproduced._is recorded and accesses that area for
r epr oduct i on. file independently of a program such as music for example.

The AUX data file is controlled by AUX-TOC. This
AUX~-TOC is recorded in each of three consecutive clusters.
Therefore, in control data'structure, 32 sectors in one
cluster can be used as with U-TOC.

In the present embodiment, AUX-TOC sectors 0
through 9 are set to control the AUX data files as
described below.

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

AUX~-TOC sector 0 provides an area allocation table
for méinly controlling the AUX data area in its entirety.

As shown in FIG. 11, this sector 0 records a maker
code,ja model code, backup information, an ASPB (Auto
Sequence Play Back) flag, and used sector information in-
this order at respective predetermined byte positions
following the header. The ASPB flag indicates that a still
picture, a text, and a karaoke text, for example, as AUX
data files are outputted in-synchronization with the
reproduction of music as a program. For the used sector
information, the sector usage state recorded in AUX-TOC is
displayed.

This AUX-TOC sector 0 has a pointer section



In the data area (4 bytes x 588 = 2352 bytes) of U TOC sector O, .
synchronous patterns in which 1-byte data of all Gs or all is is forned
side by side are recorded at the . start position. The synchronous
patterns are foll owed by addresses providing cluster address (cluster H
and cluster L) and a sector address (sector) in three consecutive bytes.
These addresses are followed by one byte_of node information (MODE)
These four bytes fornms a header. The addfdsses of three byt es provide an
address of that sector itself. The header in which synchronous
patterns and addresses are recorded is the_same as those of P-TOC sector,
AUX- TOC sect or, SQpaiiniags peiBEersnB-BF B r MrEMREY o B -BRidKef §r8P1CRe P-
headers of these sectors are skipped fromthe descriptions of these
sectors with r@E&Ten@ad: 8-KR&OKS and subsequent drawi ngs. The address

36 and synchronous patterns of a particular sector are
A table section of this sector 0 contains 255 8-

byte part tables for recording start addresses, end
addresses, and link information. The AUX data area is
.controlled in the same manner as the above-mentioned U-TOC
.sector 0.

The pointer P-DFAA (pointer for defective area of
auxiliary data area) controls a defective area in the AUX
data area by the start and end addresses recorded in the
specified part table. If there are two or more defective
areas, other part tables are linked by link information.

The pointer P-EMPTY (Pointer for Empty Slot)
controls empty part tables in this AUX-TOC sector 0 in a
linked form.

The pointer P-BLANK (Pointer for Blank Area)
controls, in a part table linked form, an area in which
free areas in the AUX data area, namely AUX data files can
belrecorded, like the poinﬁer P~-FRA in the U-TOC sector 0.

The pointer P-SPICT (Pointer for Still Picture)
controls, in a part table linked form, an area for
recording a still picture data file (namely a picture file
séctor to be described later) in the AUX data area. It

should be noted that one picture file consists of one or



recorded on a sector basis. It should be noted that, for the
address of a particular sector itself, the cluster address is represented
in two bytes of high-order address (cluster H) and | ow order address
(cluster L) and the sector address is represented in one byte. Nanely, the
address of each sector is not a short-form address. Then, a nmaker
code indicative of manufacturer, a nodel code indicative of a nodel of the
apparatus by which recording has been pagforned, a first track nunber
(First TNO, a last track nunber (Last TNO, a sector usage state (Used
sectors), a disg¢_serial nunber, and_a disgc |D ar recorded, at .

pr edet er ni ned b&?@ SBEFFFBRS. ThereforeFuf?ﬂe?€&§;1Qﬂ%ﬁ?q%ﬂ¥#%b§?&& axea
whi ch vari ous oi npters (P-DFA_ ( oin%er for Defective Area), P-EMPTY
(Pointer for E 8 GORLIPlERA PYobhE ePOIRFe R RS INGER)LS & cdusteropbased

t hrough P-TNO255) are recorded as a pointer section for identifying the
areas of prografE€&uch as nusic recorded by the user and the free areas,

which are recordable areas, by relating themto a table section to be
described | ater. TheTheipbent BrTEXE (Reinter ofoniEXhdattiad t abl e

controls, by part table link information, an area for
recording a text file (namely a text file sector to be
.described later) in the AUX data area. It should be noted
that the file length of one text file is one sector.
However, the text file area to be controlled by the pointer
P-TEXT is a cluster-based area.

The pointer P-KRAOK (Pointer for Karaoke data)
controls, in a part table linked form, an area for
recording a karaoke text file (namely a karaoke text file
sector and a karaoke address sector to be desctibed:lgter)
in the AUX data area. It should be noted that one kéraoke
text file is a file based on one or two sectors
correspondiﬁg to one program.

However, the text data file area controlled by the
pointer P-KRAOK is based on cluster.

The pointers P-SPICT, P-TEXT, and P-KRAOK control
the areas for recording a picture (stiil picture) file, a
text file, and a karaoke text file in the AUX data area by
the start and end addresses as the area address in part

tables. Therefore, according to the control state in the



section conposed of 255 part tables 01h through FFh to be

37 related to the pointers (P-DFA through P-TN0O255). Each part table
records a start address providing the origin of a particular part, an end
address providing the end point of that part, and node information (track
node) about that part are recorded. A part listed in one part table may be
| inked to another, so that |ink informatigen indicative of the part table
in which the start and end addresses of the destination part can be
recorded in the table section. It should be noted that a part

denotes a trackspard, §n Obe i PIEeS 0l oA GONRACULEYE Ll thae are

physically consecutively recorde N one t

i ndi cated by the,start, address and the .end addres royvi des an address
i ndi cative of o‘ﬁjewo ab by esetpa%eser}é’or?ﬁ kb Sﬁélgg ec%i gégho‘?"r%s‘i’%‘.‘ e set
These addressesfare recorded in the short formto specify a cluster, a
sector therein, PZE#RL%" sound group :

It should be noted that the start address and the
end address are of short form and specifiable up to the
sound group position.

In the table section or the slot section in each of
AUX~-TOC sectors 1 through 9, the start address and the end
address recorded in three bytes each are also of short form
and positional specification can be performed on a sound
group basis. |

If AUX-TOC is formed on a reproduction-only disc,
the link information in each part table is not used.

As described above, the pointers for identifying
the types of AUX files are P-SPICT, P—TEXT, and-P-KRAOK.

If a file other than the picture file, the text file, and
the karaoke file is to be recorded as an AUX data file, a
pointer corresponding to the type of that file may be set
for area control. The pointer section can contain pointers
corresponding to a maximum of 255 types of files including

P-SPICT, P-TEXT, and P-KRAOK.

5-2 AUX-TOC sector 1

AUX-TOC sectors 1 through 5 are used for



t her ei n.

- In the recording and/ or reproducing apparatus of this

type, if data of one piece of nmusic is physically recorded in a
di sconti nuous manner, nanely over plural parts, access is made from part
to part for reproduction, causing no problemin reproduction. Therefore,

nusi ¢ and

So on to be recorded by user is sonetinmes recorded over plura

parts in order to enhance usage efficiengy of the
38 recordabl e area. For this purpose, link information is

provi ded.

For exanple, part tables to be |inked can be |inked by

speci fying them by nunbers O01h through FFh assigned to the part tables.
To be nore specFPRErolhingeacBietieretbble awcit Pigtugerdnfosaesion. one

part table represents one part. For a piece of nusic constituted by
linking three parts, th8he AUX-TOC sector 1 shown in FIG. 12 provides a

control sector as a still picture allocation table to
control the data files recorded as picture files in the
picturé file area set by the pointer P-SPICT in the above-
mentioned AUX-TOC sector 0.

. In the AUX-TOC sector 1, the picture files are
controlled in the same manner as the U-TOC sector 0.

The length of the picture file for one piece of
still picture to be fecorded in the AUX data area is one
cluster or two clusters in the present embodiment. If one
file is one cluster long, fﬁe AUX data area can record up
to 38 pieces of picture files. One of these picture files
provides a so-called disc cover imége_(a cover picture
providing a disc cover for éxample).

For pointers P-PNO(x) that are used for controlling
37 picture files other than the cover picture file,
pointers P-PNO1 through P-PN037 are formed in the AUX-TOC
sector 1. However, in order to accommodate a future
expansion of the AUX data area and a future file size
change to record more picture files, pointers P-PNO(x) can
be set up to P-PN0255 as shown in the parentheses in FIG.
12.

In the ‘pointer section, pointers P-PFRA and P-EMPTY



positions of these parts are controlled by the part tables | i nked by the
l'ink information. Actually, the link information is indicated by a
value, which is a byte position in U TCC sector 0, by predeterm ned
conputation. Nanely, the part table is. specified by 304 + (link
information) x 8 (8th byte). The contents of the part tables 01h
through FFh in the table section of U TOC sector 0 are indicated as
foll ows by the pointers {(P-DFA, P-EMPTY,2}-FRA and P-TNO1 through
P- TNO255) of the pointer section. Pointer P-DFA is indicative of a
defect area on the magneto-optical disc 90, specifying the start part
table in one oraner&lgarfoimddes indicative of a track portion ( part)
provi ding a defective area caused by a scratch for exanple. Nanely, if a
defective part exists, ong &idOdiont himougie Ridblie seeddioigd 2i55 phetpaables
P- DFA and the _ _ 39 correspondi ng part
table indicates §{8 CiRfSEdh VEFP&dcH or recording a start address, an end
address, and a picture mode (or SPICT mode) are formed as
8-byte part tables corresponding to the above-mentioned
pointers in the pointer section.

The part table 00h is not specified by some
pointers. In the present embodiment, this part table is
used bnly to control the address of a picture file that
provides a cover picture.

Pointers P-PNO1 through P-PN037 controls areas each
recording one picture file by specifying a particular part
table. For example, the part table specified by pointer P-
PNOl records the start address, end address, and image mode
(or SPICT mode) of the picture file that provides the first:
piece of image data.

It should be noted that the AUX-TOC sector 1 does
not perform file control by linking part tables by link
information. Namely, one picture file is not recorded
discretely over physically separated sections.

However, the empfy part tables in this sector are
controlled in a linked form (the 8th byte in the part table

provides the link information) with the pointer P-EMPTY

used as the origin.



start address and end address. |If another defective part exi sts, anot her

part table is specified as the |ink information in the fornmer part table.
The defective part is also indicated in that part table. If no other
defective parts are found, the link information becones "Ooh" for
exanpl e, indicating no further |ink. The pointer P-EMPTY points

at the begi nning part tabl e of one or re enpty part tables in the
control table section. If an enpty parf table exists, one of Ol h through
FFh is recorded as the pointer P-EMPTY. If two or nore enpty
tabl es exist, the part tables are sequentially specified by link
information starting  wrhé pagnteecP{PERAbgonbeobsi therfreeNYRE S | indualy
al | enpty part tables in the control table section. The pointer
P- FRA points at &her pédcanea fibel vecopdalblbe eapsas airajho@rpidiaure file area
magnet o-optical disc 90, in which data can be witten. This pointer

specifies the begeknbggthpapbihtltcPoSPOOE Ui UM calpdrd-terbt sned tAuR-Bo@CK
portion (= part) providing a free area indicated. Nanely, if a free area

exists, one of O%BctBrongh THE 48dr€68'EEGhE $dELidwi prtSFidind¥a Hibd Mrea

correspondi ng part table indicates *the part providing the free area by

the start and ends recorded in the part table specified by the pointer P-
PFRA. In this free area control, part tables are sometimes
linked by the link information provided by the 8th byte in

each part table, controlling two or more separated sections

as free areas.

5-3 AUX-TOC sector 2
:.FIG. 13 shows the format of the AUX-TOC sector 2.
The sector 2 p;ovides a still picture name table.  When a
_picture néme ié assigned to each of the recorded picture
files, the sector 2 is a data area for recording.character
information that provides the picture name.

The AUX-TOC sector 2 has a-pointer section
containing pointers P-PNAl1l through P-PNA37 (expandable to
P-TNA255) corresponding to the recorded picture files.
This sector also has a slot section containing 255 8-byte
slots 0lh through FFh and one 8-byte slot 00h to be
specified by the pointers P-TNAl through P-TNA37.

The slots 00h through FFh record character

information as a picture name in an ASCII code or another



addresses. If there are two or nore such parts, or there

40 are two or nore part tables, the part tables are sequentially
specified by the link information up to one at which the line information
beconmes "00h. ™ FIG 7 schematically shows, by way of part tables,
a control state of parts providing free areas. This shows that, if parts
03h, 18h, | Fh, 2Bh, and E3h are free areag, this state is represented by
the linking of the part tables 03h, 18h°3| Fh, 2Bh, and E3h after the
pointer P-FRA. It should be noted that this holds true with the control
form of the above-nentioned defective areas and enpty part tables.

The pointers P-Fharachesuged®- TNERS HRetohiChay t& BRGeeTEedisml e
recorded on the magneto- optical disc 90 by the user. For exanple, the
poi nter P- TNOteporded at a predeteHninedRyir iPRFiyiafmih Fhsactet
time of one or nore parts recorded with the data of the

code.

For the character code, 00h is represented in an
ASCII code, 0lh is represented in a modified ISO (
International Standard Organization) 8859-1 code, and 02h
.is represented in a music-shifted JIS (Japanese Industry
Standard) code for example.

The pointers P-PNAl through P-PNA37 each specify a
particular part table recording a picture name for one
picture file. For example, the slot specified by the

. pointer P-PNAl records characters corresponding to the
iﬁage of the first picture file. Linking slqts by use of
linking information allows a picture name for one picture
file to be made larger than 7 bytes (or 7 chéracters).

It should be noted that 8 bytes for the slot 00h
provide én area dedicated to the recording of a cover
picture name for the cover picture. Therefore, this slot
is not specified by pointer P-PNA(X).

The pointer P-EMPTY controls empty slots in a

linked form.

5-4 AUX-TOC sector 3

FIG. 14 shows the format of the AUX-TOC sector 3.



first track. If, for exanple, a piece of nusic which is the first
track (or the first progran) is recorded with the track undivided on the
disc, nanely recorded as a whole part, the record area of the first track
is recorded as the start and end addresses of the part table pointed by
the pointer P-TNOL. If, for exanple, a piece of nusic which is
t he . 4% second track (or the second
program is recorded discretely over two or nore parts, the parts
i ndicative of the record position of the second track are specified
sequentially in tinme. Nanely, starting with the part table pointed 2{ t he
poi nter P-TNO2, Thehsecgert 3t aBl asshibl sRHGERE? ¥ ¢5CrdNG i4atR) 1Pk &1 nk
information up to the part table at - which the link information is "00h"
(in the same foprostides ai daEaGarg@y. for controlling the record date at
which a picture file was recorded.
The AUX-TOC sector 3 has a pointer section
containing pointers P-PRD1 through P-PRD37 (expandable to
P-PRD255) corresponding to the recorded picture files.
This sector also has a slot section to be specified by
these pointers P-PRD1 through P-PRD37. The slot section
contains 255 8-byte slots 0l1h through FFh and one 8-byte
slot 00h to control the date data in generally the same
manner as the above-mentioned U-TOC sector 2.
The slots 0l1h through FFh each record a picture
file recording date in six bytes. These six bytes record
_values representing year,_monthﬁ day,.hOur, minqte, apd
second respectively. The remaining two bytes record a
maker code and a model code, namely code data indicative of
the manufacturer of the recording apparatus that recorded
the music and code data indicative of the model of that
recording apparatus.
For example, when a first picture file is recorded
on the disc, the slot specified by pointer P-PRD1l records
the recording date, the maker code, and the model code.

The recording date data is automatically recorded by the

system controller 11 by referencing the internal clock of



Thus, if all parts recorded wth the data of the second piece of nusic for
exanpl e are sequentially specified and recorded, use of the data in the

U TOC sector O allows to take out continuous nusic information from

di screte parts or effectively use the recording area by having the optical
head 3 and the magnetic head 6a perform access operations when reproducing
or overwiting the second piece of nusic. As descri bed above, for
the rewitable magneto- optical disc 9055%he area control on the disc is
performed by P-TOC and the control of the nusic recorded in the
recordabl e user area and the control of free areas are perfornmed by U TOC
4-2 U-TCC sect oipt recordingTBppheht@wing describes the format of U TOC
sect or 42 1 with reference to FIG

8. The sector 1 is a dahfeaBeBytes as a slot (00h) provide an area
dedicated to the recording of recording date of the cover
picture, so that this slot is not specified by some
pointers P-PRD(X).

It shouldlbe noted that, in AUX-TOC sector 3, the
slot éointer P-EMPTY also controls the empty slots. For
the empty slots, link information is recorded instead of
the model code. With fhe slot pointer P-EMPTY located at
the beginning of each empty slot, the empty slots are

linked by link information for control.

5-5 AUX-TOC sector 4

FIG. 15 shows the format of the AUX—IOCﬂsectér 4.
The sector 4 provides a still picture code table for
recording code information of recorded picture files.

The AUX-TOC sector 4 has a pointer section
containing pointers P-PCDl1 through P-PCD37 (expandable to
P-PCD255) corresponding to the recorded picture files.
This sector also has a slot section to be specified by
these pointers P-PCD1 through P-PCD37. The slot section
contains 255 8-byte slots 0lh through FFh and one 8-byte
slot 00Oh.

For example, for the first picture file, the slot



for recording character information inputted when track nanes are
assigned to recorded tracks and a disc nane is attached to the disc
itself. U- TOC sector 1 has a pointer section containing pointers
P- TNA1 t hrough P- TNA255 corresponding to recorded tracks. U TOC sector 1
al so has a slot section containing 255 8-byte slots (Ol h through FFh) plus
one 8-byte slot that are specifiable by ghe pointers P-TNAl through P-
TNA255. U-TOC sector 1 controls the character information in generally the
same manner as the above-nentioned U-TOC sector O. Char act er

i nformati on about the disc title and track nanmes is recorded in slots 01h
through FFh in Aspetifiedery cthe einten IRRDY oredards e @edent er change)
codes. For exanple, the slot specified by pointer P-TNAL records
charact ers i nput irfliobjatiben usertHakr pimtdre sfilesack. Slots are |inked
together by link information, so that the nunber of characters exceeding 7

bytes (or 7 characters)Than dsytepudd e st ofOHY gdovide an arelal shoul d
be noted that the 8 bytes as a slot (00h) provide an area dedicated to

<(1lips$ NZ?W;E) recor dgadicseed hed thdirecdrding dPitiPetdd gthimeai®rPALntaes
- X)) .
' cover picture file, so that this slot is not specified by
some pointers P-PCD(X).

In the AUX-TOC sector 4, the pointer P-EMPTY also

controls the empty slots.

5-6 AUX-TOC sector 5

The AUX-TOC sector 5 shown in FIG. 16 provides a
still picture playback sequence table.

This table provides control information for
outputting (namelg_displaying an image) a picture file in
synchronization with reproduction of a prograﬁ such as
music.

The sector 5 contaiﬁs pointers P-TNO1l through P-
TN0255. These pointers are the same as those of the U-TOC
sector 0 and correspond to tracks 1 through 255 as programs
such as music.

A part table section of the sector 5 contains 255
8-byte part tables 0lh through FFh, which are specified by
the pointers P-TNO1l through P-TN0255. The part table

section also 'has one part table 00h that is not specified



In U-TGC sector 1, the pointer P-EMPTY al so .
43 controls enpty sl ots. 4-3 U-TOC sector 2 " The

foll owi ng describes the format of U TOC sector 2 with reference to FIG 9.
This sector 2 is a data area for nmainly recording a date at which the user
recorded . nusic. U- TOC sector 2 has a pointer section containing
pointers P-TRD1 t hrough P-TRD255 cqrresponding to the recorded tracks and
a slot section containing slots to be spgcified by these pointers. The
sl ot section has 255 8- byte slots 01h through FFh, controlling-the date
data in generally the sane manner as the above-nentioned U-TOC sector O.
Each of the sl oty @heskhpoigheEsh records a nusic (or track) recording
date in six bytes. These six bytes
The part tables specified by the pointers P-TNO1
through P-TN0255 each record the start and end addresses,
which are offset addresses from the start position address
of that track. Particular picture files are identified by
pointer P-PNO(*). The pointer P-PNO(*) has a value
equivalent to each pictufe file controlled by the AUX-TOC
sector 1. Further, this pointer can link other part tables
by link information.
For example, when a piece of music is reproduced as
a first track and if it is desired to output the image of a
first picture file in a particular timed relation during
the-reproduction, the start and end addresses defining an
image output period are recorded in the part table
specified by the pointer P-TNO1 and a particular picture
file is indicated by the pointer P-PNO(*) as the image to
be outputted. If it is desired to output and display the
image of the first picture file during a period from a
point of time one minute zero second after starting the
reproduction of the first track to a point of time one
minute 30 seconds after starting that reproduction, an
address point equivalent to one minute zero second after

starting the reproduction of the first track and an address

point equivalent to one minute 30 seconds after starting



record val ues corresponding to year, nonth, day, hour, mnute, and second
respectively. The remaining two bytes of each 8-byte slot record .a naker
code and a nodel code, nanely code data indicative of the manufacturer of
the recording apparatus that recorded the nusic and code data indicative

of the nodel of that recording apparatus. For exanpl e, when a
track is recorded as a first piece of nmusBc,- the slot specified by
poi nter P-TRD1l 44 records the

recordi ng date, the maker code, and the nodel code. The recording date
data is automatically recorded by the systemcontroller 11 by referencing
the internal cl dllat depgrelucidendiarg zpperdedsin the partThebBebgpesifised
sl ot (00h) provide an area dedicated to the recording of recording date on
a disc basis, %y thai pdinted @-TN91nat shecsthed hydsese pndntkesend
P- TRD( X) .
address respectively in an offset address relation. Then,
the pointer P-PNO(*) takes the value of pointer P-PNO1 to
specify the first picture file.

If it is desired to display two or more images one
after another during reproduction of one track, the
corresponding part tables are linked to control the picture
files to be outputted and the output period.

It should be noted that the start and end addresses
as the output timing of a picture file providing the cover
picture are recorded in the part table 00h.

However, these start address and end address are
recorded :as negative offset addresses.

Meanwhile, if the start and end addresses in the
part table corresponding to a certain track are both
"000h," the image of a specified picture file is kept
displayed all during the period in which the voice of that
track is outputted.

In the AUX-TOC sector 5, the pointer P-EMPTY also

controls the empty part tables.

5-7 AUX-TOC sector 6

The AUX-TOC sector 6 and the AUX-TOC sector 7 are



It should be noted that, in U TOC sector 2, the slot pointer P-EMPTY al so
controls the enpty slots. For the enpty slots, link information is
recorded instead of the nodel code. Wth the slot pointer P-EMPTY | ocated
at the begi nning of each enpty slot, the enpty slots are |I|inked by link
I nformation for control. 4 4 U-TOC sector 4 FIG 10
shows U-TOC sector 4. Like the above- ‘mentioned sector 1, the sector 4
provides a data area for recording char2®ter information inputted by the
user when attaching a nusic title to a track recorded by the user or a
disc name to the disc. As seen from conparison between FIGS. 10 and 8, the
format of the saseédrfdricogenelhing tewe. Eesas that of the sector 1
However, the sector 4 is adapted to record code
45 data (a 2-byte codehefRUXKPOG i serbEWs cgfeawn clrarBl& erlg. poevides a
control sector as a text allocation table to control the
data files recorded as text files in a text file area set
by pointer P-TEXT in the above-mentioned AUX~TOC sector 0.

In the AUX-TOC sector 6, the text files are
controlled in the same manner as the U-TOC sector 0.

If the AUX data area is all used for recording text
files, 38 clusters (x 32 sectors x 2324 bytes) of text data
can be recorded. This text data can be controlled in the
AUX-TOC sector 6 as a maximum of 255 files.

It should be noted that the length of each text
file is based on sector.

One particular text file can be positioned as a
text file (or a cover text) corresponding to a so-called
disc cover picture.

As pointers P-TXT(x) for use in contrélling text
files, pointers P-TXT1 through P-TXT255 are formed in the
AUX-TOC sector 6.

In the pointer section of this sector, pointers P-
TFRA and P-EMPTY are also formed.

The table section of this sector contains 255 8-

byte part tables 0lh through FFh, each part table recording

a start address, an end address, and a character mode and a



addition to the data of the sector 1, character code attributes are
recorded at predeterm ned byte positions as shown in FIG 10.

Li ke sector 1, the character information of U-TOC sector 4 is controlled
by pointers P-TNA1l through P-TNA255 and the 255 slots 01h through FFh
specified by the pointers P- TNA1 t hr ough P- TNA255. It should be
noted that the recording and/or reproduggng apparatus 1 practiced as the
present preferred enbodi nent supports the reproduction-only disc with no
U TOC forned; in the case of reproduction-only discs, character

i nf ormati on about the disc name and track.names can be stored in P-TCC
To be nore speckhperimpbstlebPJOC sector, a sector generally the sane as
U- TOC sectors 1 and 4 I's prepared. The disc manufacturer can record the

di sc nane and track ”aﬁﬁécégréhiébféTﬁﬁhSﬂ§tﬁ6tt§§éﬁiiiéuiby any pointdr.
AUX- TOC 5-1 AUX-T sector O In the disc 90 of the

present enmbodi "kl 20pRECRs HOEd ERDY VA dder AR O3 acld | fudreh AldK-alfdC as

descri bed
character code of the text file positioned as a cover text.

The pointers P-TXT1 through P-TXT255 control areas
each recording one text file by specifying particular part
tabies. For example, the part table specified by the
pointer P-TXT1 records the start and end addresses and
character code and a superimposed bit of the first text
file.

It should be noted that the AUX-TOC sector 6 does
not perform the file control operation in whi&h part tables
are linked by use of link information. Namely, no_ope text
file is.recorded over physically separated sections._

However, the empty tables in this sector are
controlled in a linked form with the pointer P-EMPTY used
as the origin. -

The pointer P-TFRA controls the free areas, or the
text file recordable areas in the text file area set by the
pointer P-TEXT in the AUX-TOC sector 0. The addresses of a
section, which is a free area, are recorded in the part
table specified by the pointer P-TFRA. In this free area

control, part tables are linked by the link information

provided by the 8th byte of each part table, sometimes



with reference to FIGS. 5A and 5B is set to record

46 character information and i mage information as an AUX dat a file

i ndependent|ly of a program such as nusic for exanple. The AUX
data file is controlled by AUX-TOC. This AUX-TOC is recorded in each of
three consecutive clusters. Therefore, in control data structure, 32
sectors in one cluster. can be used as wigh U TOC In the present
enbodi ment, AUX-TOC sectors 0 through 9 are set to control the AUX data
files as described bel ow - First, the format of AUX-TOC sector O
will be described with reference to FIG 11. AUX- TOCC sector O

provi des an areacéhto6BLing twdbloxr nfove rmpanatedniseeltliong tblse fALX datasarea
inits entirety. As shown in FIG 11, this sector 0 records a
maker code, a nodel code, backup information,. an ASPB (Auto Sequence Pl ay
Back) flag, and used sector information in

5-8 AUX-TOC sector 7

The AUX-TOC sector 7 shown in FIG. 18 provides-a
text playback sequence table.

This table provides control information for
outputting a text file in synchronization with the
reproduction of a program such as music.

The sector 7 has pointers P-TNO1l through P-TN0255.
These pointers are the same as those described with
reference to the U-TOC sector 0 and correspond to tracks 1
through 255 as programs such as music.

The part table section of the séctor 7 contains 255
8-byte part tables 0lh fhrough_FFh to be specified by the
pointers P-TNO1 through P-TN0255. One 8-byte part table
00h that is not specified by these pointers is also formed
in the table sectioﬁ.

The control form in this sector is generally the
same as that in the above-mentioned AUX-TOC sector 5.

Namely, the part tables specified by the pointers
P-TNO1 through P-TN0255 each record the start and end
addresses, which are offset addresses from the start
position address of that track. Particular text files are

identified by pointer P-TXT(*). The pointer P-TXT(*) has a



this order at respective predeterm ned byte positions follow ng the
header. The ASPB flag indicates that a still picture, a text, and a

kar aoke text, for exanple, as AUX data files are outputted in

synchroni zation with the reproduction of music as a program For the used
sector information, the sector usage state recorded in AUX-TCC is

di spl ayed. Thi s AUX- TOC sect or 0 has a pointer section
47 cont ai ni ng poi nters P-DFAA, P-EMPTY, P—BLANK P-SPI CT, P- TEXT, and
P- KRACK. A table section of this sector 0 contains 255 8- byte

part tables for recording start addresses, end addresses, and |ink

information. TheAWe fiEvaleht to eadhr ebkedfiilet b6ns2oR18ANDEILHS Alne-
above-nentioned U- TOC ‘sector O. The poi nter P-DFAA (pointer for

defective area Glpc sector 6. Further, this pointer can link other part
tables by link information.

For example, when a piece of music is reproduced as
a first track and if it is desired to output characters of

‘a first text file in a particular timed relation during the
reproduction, the start and end addresses defining a
character output peribd are recorded in the offset address
format in the part table specified by the pointer P-TNO1
and a particular text file is indicated by the pointer P-
TXT(*) as the character to be outputted. If it is desired
tb output two or more bieces of character information
during reproduction of one track, corresponding part tables
are linked to control the text flles to be outputted and
the output period.

‘It should be noted that the start and end addresses
as the output timing of a text file providing the cover
text are recorded in the part table 00h.

However, these start address and end address are
recorded as negati&e offset addresses.

Meanwhile, if the start and end addresses in the
part table corresponding to a certain track are both
"000h," the characters of a specified text file is kept

displayed all during the period in which the audio signal



auxiliary data area) controls a defective area in the AUX data area by the
start and end addresses recorded in the specified part table. If there are
two or nore defective areas, other part tables are |inked by link

i nformati on. The pointer P-EMPTY (Pointer for Enpty Slot)

controls enpty part tables in this AUX-TOC sector O in a |inked form

The pointer P-BLANK (Pointer for Blank Agga) controls, in a part table
linked form an area in which free areas in the AUX data area, nanely AUX
data files can be recorded, like the pointer P-FRA in the U TOC sector O.
The pointer P-SPICT (Pointer for Still Picture) controls, in a part table

i nked form anogreﬁa£0£raégcggd¢ﬁ@p@¢§édlI plcture dat a flle (nanely a
picture file sector to be described later) in the AUX data area. It

shoul d be noted that OnﬁnptﬁéUA@xiTé@ §8BES1 P, Oofnd ther P-EMPTY also
48 two clusters. Therefore, the still plcture dat a area

controls the empty part tables.

5-9 AUX-TOC sector 8

The AUX-TOC sector 8 and sector 9 are for use in
controlling karaoke text files. A karaoke text file
denotes a text file for displaying character information
providing a lyrics text for.example in synchronization with
the music to be outputted. In the present embodiment, for
one karaoke text file, a karaoke text file sector recording
character information such as lyrics text and a karaoke
address sector for finely setting a character output timing
-are'recofded“in a pgir.

The structures of these sectors will be described
later. In the present embodiment, one karaoke text file to
be recorded in one track is composed of two sectors, namely
the karaoke text file sector and the karaoke address
sector. The sector 8 mainly controls the karaoke text file
sector while the sector 9 mainly controls the karaoke
address sector. |

The AUX-TOC sector 8 shown in FIG. 19 provides a
control sector as a karaoke text allocation table. This

control sector controls the data files (karaoke file data



to be controlled by the pointer P-SPICT is a cluster-based area.

The pointer P-TEXT (Pointer for TEXT data) controls, by part table |ink
information, an area for recording a text file (nanely a text file sector
to be described later) in the AUX data area. It should be noted that the
file length of one text file is one sector. However, the text file area to
be controlled by the pointer P-TEXT is a_¢luster-based area. The
poi nter P-KRAOK (Pointer for Karaoke data) controls, in a part table
linked form an area for recording a karaoke text file (nanely a karaoke
text file sector and a karaoke address sector to be described later) in

the AUX data areéect&fmghfégék&ga'H§‘¥$f53¥e‘%@%tk%ﬁﬁ%%e QXkaEhbﬁe'ﬁeﬁt

file based on one or t sectors corresponding to one

ovever, U1 x50t a5 SIS B AN Y B AR e

control the are recoyr di a picture (still picture) file, a text
file, and a kar _¥é§t ??F%Fqﬂ the AUX data area by the start and end

addresses as the area ad ress in rt
AUX—T&%asector 8 controls the karaoke text

files in the same manner as the U-TOC sector 0.

As seen from the U-TOC sector 0, a maximum of 255
tracks can be recorded as programs, so that a maximum of
255 karaoke text files corresponding to these tracks may be
controlled.

Since one karaoke text file corresponds to only one
trggk, the pointers P-TNOl1l through P-TN0255 used in the U-
Toé sector 0 are used in this AUX-TOC sector 8 without
change for. controlling these karaoke text files.

The pointers P-KFRA and P-EMPTY are- also formed . in-: .
the sector 8.

_The table section of this sector contains 255 8-
byte part tables 0lh through FFh, each part table recording
a start address, an end address, and a character code (to
be specific, a character code and a superimposed bit).

The pointers P-TNO1l through P-TN0255 control areas
each recording one karaoke text file by specifying
particular part tables. For example, the part table
specified by the pointer P-TXT1l records the start and end

addresses and character mode and a superimposed bit of a



tabl es. Therefore, according to the control state in the
49 sector 0, each of the above-nentioned areas can be dividably set

freely or the length of each area can be set freely. It should be
noted that the start address and the end address are of short form and
specifiable up to the sound group position. In the table section

or the slat section in each of AUX-TOC sggtors 1 through 9, the start
address and the end address recorded in three bytes each are al so of short
form and positional specification can be perforned on a sound group
basi s. If AUX-TOC is forned on a reproduction-only disc, the link

information in kaedopartetvbifld sdtfotisitresponding A% d@eCHiked aRA¥R.
the pointers for identifying the types of AUX files are P-SPICT, P-TEXT,

and P-KRAOK. |f a fil erotdisulldiase it ahse thd auxthed esttbd ¢ qaed

not perform the file control operation in which part tables
are linked by use of link information. Némely, no one
karacke text file is recorded over physically separated
sections.

However, the empty tables in this sector are
controlled in a linked form with the pointer P-EMPTY used
as the origin (the 8th byte of each part table provides the
link information).

The pointer P-KFRA controls the free areas, or the
karaoke text file recordable areas in the karaoke text filg'
area set by the pointer P-KRAOK in the AUX-TOC sector 0.

_.The addresses of a section, which is a free area,.are
recorded in the part table specified by the pointer P-KFRA.
In this free area control, part tables are linked by the
1iﬁk information provided by the 8th byte of each part
table, sometimes controlling two or more separated sections

as free areas.

5-10 AUX-TOC sector 9
As described above, the AUX-TOC sector 8 controls
the karaoke text file sector constituting a karaoke text

file. On the other hand, the AUX-TOC sector 9 controls the



the karaoke file is to be recorded as an AUX data file, a pointer
corresponding to the type of that file may be set for area control. The
poi nter section can contain pointers corresponding to a maxi mum of 255

types of files including P-SPICT, P-TEXT, and P- KRACK. _ 5-2
AUX- TOCC sector 1 AUX- TOC sectors 1 through 5 are used for
50 controlling a picture file as still ggcture information. The

AUX- TOC sector 1 shown in FIG 12 provides a control sector as a still
picture allocation table to control the data files recorded as picture
files in the picture file area set by the pointer P-SPICT in the above-

menti oned AUX- Tmﬁggﬁgogdgﬁess sector! folhE %ﬁgﬁgte%[%%i%tﬁedpitq{éﬁe

files are contro in the sane manner as

karaoke text file sector for finely setting the output
timing of the character information recorded in the karaoke
text file sector.

' Like the above-mentioned AUX-TOC sector 8, the
sector 9 specifies part tables each recording the address
of a corresponding karaoke address sector by track-
corresponding pointers P-TNO1l through P-TN0255. 1In the
table section of the sector 9, each 8-byte part table
corresponding to each of these pointers records the start
and end addresses of a karaoke address file.

Namely, the pointers P-TNO1l through P-TN0225 each
control the address of a karaoke address sector.in one |
karaoke .text file corresponding to one of the tracks 1
through 255 by specifying a particular part table. For
example, the part table specified by the pointer P-TNO1
records the start and end addresses of the karaoke address
sector to be paired with the karaoke text file sector
controlled by the above-mentioned AUX-TOC sector 8 in
correspondence with the first track.

It should be noted that the AUX-TOC sector 9 does
not perform the file control operation in which part tables
are linked by use of link information. Namely, no one

karacke address file is recorded over physically separated



The length of the picture file for one piece of still picture to be

recorded in the AUX data area is one cluster or two clusters in the
present enbodinent. If one file is one cluster long, the AUX data area

can

record up to 38 pieces of picture files. One of these picture files

provi des a so-called disc cover image (a cover picture

provi ding a disc

cover for exanple). For pointer -PNQ(x) that are used for
controlling 37 picture files other than the cover picture file, pointers
1. However, in

P- PNOL t hrough P-PNC37 are formed in the AUX-TOC sector

order to accommopdate a future expansion of the AUX data area and a future

file size changectpongecord nore picture files, pointers P-PNQ(x) can

12.

be
In the

set up to P-PN0255 as shown in the parentheses in FIG

poi nter section, pointefswdrdIFRARNGrlptyREbles in this sector are
51 are al so forned.

controlled in a linked form with the pointer P-EMPTY used

as the origin.

Thus, in the AUX-TOC sector 8 and sector 9, the

karaoke text file sector and the karaoke address sector

constituting a karaoke text file corresponding to each
track are controlled in a pair. The actual output timing
of the character information recorded in the karaoke text
file sector is set by the karaoke address sector. The
method of this setting and the output operation will be

described later.

.. 6. Data files .

6-1 Picture file sector

The following describes three types of AUX data
files to be controlled by AUX-TOC sectors formed as
described above.

The file length of one piece of still picture,
namely the size of one picture file is equivalent to one
cluster or two clusters.

If a picture file is as long as one cluster, a
maximum of 37 picture files plus one cover picture file c

be recorded in the AUX data area.

an



In addition, i
for recording

SPI CT node) ar
above-nenti one
00h is not spe
part table is

provi des a cov
areas each re

n the table .section, 255 part tables Ol h through FFh each

a start address, an end address, and a picture node (or

e formed as 8-byte part tables corresponding to the.

d pointers in the pointer section. The part table

cified by sone pointers. In the present enbodinent, this
used only to control the ggdress of a picture file that

er picture. Poi nters P-PNOL through P-PNO37 contro

cording one picture file by specifying a particular part

“table. For exanple, the part table specified by pointer P- PNOL records

the start addr
picture file t
shoul d be note
i nking part t
recorded disc
the enpty part
8th byte in th
P- EMPTY

ess, end @ﬁ'é”ﬁzgl% %ﬂd@%%%ts( Ut %2?% Yo .t lhﬁach

hat provi des t piec | mage

Spjeit FP ST ol o LA cafLGS,
ERBLCUROR RO IR BRLIN U e comemn BRI
“aBRhob2PL8 IO ENY p1 s e WAl T 120 Yhi" b nB2kat
specified by JPEG to the EOI marker of the file.

For the sector format, mode 2 is used and no third-
layer ECC (Error Correction Code) is practiced, so that the
image data capacity of one sector is 2324 bytes or the
capacity of one cluster is 74368 bytes.

The format of sectors constituting a cluster that
provide the above-mentioned picture file is as shown in
FIG. 21 for examéle.

Following the headér composed of synchronous
patterns, cluster.addresses,-sector address, and mode
information, information about error correction mode
(Mode), category information indicative of data file
attribute (Category), and index information indicative of a
data file parameter (Index) are arranged at predetermined
byte positions. A system identifier (ID) is also recorded
in the picture file sector.

Below the header, 2324 bytes of image data are
recorded as shown in data DPO through DP2323.

In the last four bytes of this sector, error-

detecting codes (EDCO through EDC3) are recorded.

s

by

e
er



used as the origin. 52 The

poi nter P-PFRA controls the free areas, nanely the picture file recordable
areas in the picture file area set by the pointer P-SPICT in the
above-nenti oned AUX-TOC sector 0. The address of the section providing a
free area is recorded in the part table specified by the pointer P- PFRA
In this free area control, part tables are sonetinmes |linked by the |ink

i nformati on provided by the 8th byte in 68ach part table, controlling two
or nore separated sections as free areas. 5-3 AUX- TOC sector 2
FIG 13 shows the format of the AUX-TOC sector 2. The sector 2 provides a
still picture nane table. When a picture nane is assigned to each of the
recorded picture files, the sector 2 is a data area for recording

character information glpatpagdftoiides st@opi ct ure nane.

For a text file, text data such as ASCII, Modified
ISO 8859-1, and Music Shifted JIS can be recorded.

The sector as a text file records characters and
pontrol codes. The control codes include a line feed, a
page feed, and the like information.

The format of the sector constituting a text file
is as shown in FIG. 22 for example. Like a picture file, a
header, error cqrrection mode information (Mode), category
information (Category), index information (Index), and a
system identifiér (ID) are arranged in this order. After
these pieces of information, 2324 byte of character.

... information (and control codes) as indicated by data DTO .

through DT2323 are recorded.

In the last four bytes of this sector, error-

detecting codes (EDCO through EDC3) are recorded.

6-3 Karaoke text file sector

As'described above, karaoke text files are formed
each corresponding to one track. At the same time, each
karaoke text file is constituted in which a karaoke text
file sector and a karaoke address sector are paired.

The character information such as a lyrics text



The AUX- TOC sector 2 has a pointer section containing pointers P-PNAlL

t hrough P-PNA37 (expandable to P-TNA255) corresponding to the recorded
picture files. This sector also has a slot section containing 255 8-byte
slots 01lh through FFh and one 8-byte slot 00h to be specified by the

poi nters P-TNAL t hrough P-TNA37. The slots 00h through FFh record
character information as a picture nane in an ASCI| code or anot her

53 character code. The type of charactems to be recorded is recorded at
a predeterm ned byte position as a character code. For the
character code, OCh is represented in an ASCI|I code, Olh is represented in

ot o FRCLRAET L el Y SO ST S Bk 304 07
for exanple. display based on the address information recorded in the
karaoke address sector in a timed relation synchronized
with the song or accompaniment of the corresponding track.

The karaoke text file sector can record text data
such as ASCII, Modified ISO 8859-1, and Music Shifted JIS.

The karaoke text file sector also records various
control codes for specifying character display position on
screen, font, color, line feed, wipe, and so on. |

The format of a karaoke text file sector that
constitutes, in a pair with a karaoke address sector to be
described later, one karaoke text file is as shown in FIG.
23 for example. Like a picture file, a header, error
correction mode information-(Mode), category information
(Category), index information (Index), and a system
identifier (ID) are arranged in this order. After these
pieces of information, 2324 byte of character information
and control codes as indicated by data DKO through DK2323
are recorded.

In the last four bytes of this sector, error-

detecting codes (EDCO through EDC3) are recorded.

6-4 Karaoke address sector

The format of a karaoke address sector paired with



The poi nters P-PNAl through P-PNA37 each specify a particular part table
recording a picture nanme for one picture file. For exanple, the slot
specified by the pointer P-PNAL records characters corresponding to the

i mge of the first picture file. Linking slots by use of [|inking
information allows a picture nane for one picture file to be nade |arger
than 7 bytes (or 7 characters). It should be noted that 8 bytes

for the slot 00h provide an area dedicat’/dd to the recording of a cover
pi cture nanme for the cover picture. Therefore, this slot is not specified
by poi nter P-PNA(X). The pointer P-EMPTY controls enpty slots in a

| i nked form the karadket Pt T eSeic®or3 shown in FEGG-2341§h§H§wthn
format of the AUX-TOC sector 3.

FIG. 24. Also like a picture file, a header, error
correction mode information (Mode), category information
(Category), index information (Index), and a system
identifier (ID) are arranged in this order. After these
_pieces of information, 2324 byte of character information
(and control codes) as indicated by data AKO through AK2323
are recorded. .

In this format, one address is represented in four
bytes (each of cluster addresses, a sector address, or a
sound group address).

Namely, one address is recorded in four bytes, for
example address data AKO through AK3, that form one line in

.. I.FIG. .24.

However, along with the address notation such as
the stért address and the end address in AUX-TOC, the
cluster; sector, and sound group addresses are represented
in a 3-byte short form, the remaining one byte being dummy.

Because one address is represented in four bytes in
the offset address format for example, the karaoke address
sector can record up to 581 address wvalues per sector, or
specify 581 timings (or offset addresses from track start

address) in a corresponding piece of music as a track.

Also, specifying the start and end address of each



The sector 3 is a still picture recording date table and provides a data
area for controlling the record date at which a picture file was recorded.
The AUX- TOC sector 3 has a pointer section containing pointers P-PRDL

t hrough P-PRD37 (expandable to P-PRD255) corresponding to the recorded
picture files. This sector also has a slot section to be specified by

t hese pointers P-PRD1 through P-PRD37. The slot section contains 255
8-byte slots Olh through FFh and one 8-by4g¢ slot 00h to control the date
data in generally the sanme manner as the above-nentioned U TOC sector 2.
The slots 01h through FFh each record a picture file recording date in six

i hute, and cebaRh FRELECEhend MURSIGENEREIL 10 tifle SR AhniParidins
d ahd a nodel. _co anme co-e data indi cative of. the nuf act urer of
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P-PRD1 records the recording date, the naker code, and the nodel code.
The recording date data is automatically recorded by the

7. Reproducing program-synchronized data file

The data files as AUX data and the AUX-TOC sectors
for controlling these data files are formed as described
above. Each data.file can perform output such as image
display and character display in synchronization wi;h the
reproduction of a program. The following describes this
data file reproducing operation.

Each picture file is controlled Ey_the AUX-TOC
sector 1, so that the system controller 11 can output the
picture file at. any point of time for displéy1 .for
example, the system controller 11 can display the picture
file on the display monitor 24 or an externally attached-
monitor device through the interface 25.

In addition, the system controller 11 can display
the picture names and recording dates controlled by the
AUX-TOC sectors 2 and 3 onto the display monitor 24 for
example at displaying images as pictures.

Further, based on the information provided by the
AUX-TOC sector 5, the system controller 11 can execute the

display output.of a predetermined picture file in



systemcontroller 11 by referencing the internal clock of
55 t he recordi ng appar at us. The 8 bytes as a slot (00h) provide
an area dedicated to the recording of recording date of the cover

pi cture,

so that this slot is not specified by some pointers P-PRD(X).

It should be noted that, in AUX-TOC sector 3, the slot pointer P-EMPTY
al so controls the enpty slots. For the ﬁgpty slots, link information is

recorded i nstead of the nodel code.

he sl ot pointer P-EMPTY | ocated

at the begi nning of each enpty slot, the enpty slots are |linked by |ink

i nformati on for

control . 5-5 AUX-TOC sector 4 FIG 15

shows the fOl’Wﬁb?lﬁf:hifbﬁlwﬁ(l&mvﬁlﬂ@t@rpfbgriﬂe St @xahpledV idde dedctilbea

pi cture code tab

e for
in the AUX-TOC sector 5, the system controller 11 can,

during reproduction of music of a certain track, output and
display an image as one or more picture files in a

particular timed relation indicated as the start and end

addresses.

The output operation of a picture file can also be
performed on a text file.

Namely, because each text file is controlled'by the
AUX-TOC sector 6, the system controller 11 can output a
text file for character display at any point of time. For

example, the system controller 11 can display a text file

on the display monitor 24 or an externally attached monitor

~device through the interface 25.. .

In addition, based on the information provided by
the AUX-TOC sector 7, the system controller 11 can execute
display output of a predetermined text file in -
synchronization with the reproduction of a program. For
example, as described in the AUX-TOC sector 5, the system
controller 11 can, during reproduction of music of a
certain track, output and display an image as one or more
text files in a particular timed relation indicated as the

start and end addresses.

Further, in the present embodiment, the system



recordi ng code information of recorded picture files. The AUX- TCC
sector 4 has a pointer section containing pointers P-PCDl1 through P-PCD37
(expandabl e to P-PCD255) corresponding to the recorded picture files.

This sector also has a slot section to be specified by these pointers

P- PCDL t hrough P-PCD37. The slot section contains 255 8-byte slots 01h

t hrough FFh and one 8-byte slot 0Oh. For exanple, for the first
pi'cture file, the slot 74 56 speci fied by
t he pointer P-PCDl1 records the code information of that picture file.

The 8 bytes as a slot (00h) provide an area dedicated to the recording of

oY by TEEARSHCEIA1 EANEDn ek eRa’bhp) a0, 1 RisAlig AL A8 e
poi nter P'ENPTYs@ﬁ%ﬁronization with the reproduction of music as a track,
or the character information as a lyrics text in
synchronization with the play of music as a vocal or a
karaoke guide.

Therefore, one karaoke text file is formed for one
track and each karaoke text file thus formed is constituted
by a pair of karaoke text file sector and karaoke address
sector.

The following describes output timing control on
the character information recorded in the karaoke text file
sector with reference to FIGS 25A through 25C.

FIGS. 25A shows an example of information in the
- karaoke text file sectbr shéwn.in FIG. 23 to be ‘recorded as

data DKO through DK7.

Values 59h, 6Fh, ..., 77h representing data DKO
through DK7 provide character information in ASCII code.
As shown, this example records character information "¥Y",
"o", "u", " ", "k", "nﬁ, "o", and "w" forming a part of the
lyrics text of a track as data DKd through DK7.

" FIG. 25B shows an example of information in the

karaoke address sector to be recorded as address data AKO
through AK7.

As described above, the address is represented in



Econtrols the enpty slots. 5-6 AUX-TOC sector 5 The
‘AUX- TOC sector 5 shown in FIG 16 provides a still picture playback

sequence tabl e.

This table provides control information for

outputting (nanely displaying an inage) a picture file in synchronization
Wi th reproduction of a program such as nusic. The sector 5
contains pointers P-TNOL t hrough P- TNO255. These pointers are the sane as
those of the U-TOC sector 0 and correspd® to tracks 1 through 255 as
prograns such as nusic. A part table section of the sector 5
contains 255 8-byte part tables 01h through FFh, which are specified by

the pointers P- TG §ibouGfofh BP3RR cEenald Jrakhe oact byRedl.so has one
part table OOh that is not specified 57

Therefore, one offset address is recorded as addreés data
ARO0 through AK3 and another offset address is recorded as
address data AK4 through AK7. In this example, the address

values "cluster 0032h, sector 04h, sound group Oh" and the

~address values "cluster 0032h, sector 13h, sound group Sh"

shown in FIG. 4 are recorded as offset addresses starting
from the address values "cluster 0032h, sector 00h, sound
group Oh" respectively.

The karaoke text file sector and the karaoke
address sector shown in FIGS. 25A and 25B are controlled as
a pair of sectors by the AUX-TOC sectors 8 and 9.

The address data AKO0 through AK3 of the karaoke'
address sectorxprovide_an address .corresponding to the data
DKO0 through DK3 of the karaoke text file sector.

Likewise, the address data AK4 through AK7 of the
karaoke address sector provide an address corresponding to
the data DK4 through DK7 of the karaoke text file sector.

Although not shown in FIGS. 25A through 25C, the
karaocke address sector and the karacke text file sector are
related to each other on a 4~byte basis. Namely, as shown
in FIGS. 23 and 24, data DK8 through DK1ll correspond to

address data AK8 through AK1l1l, data DK12 through DK15

correspond to address data AK12 through AK15, ..., and data



hy these pointers. The part tables specified by the pointers
P-TNO1 through P-TN0255 each record the start and end addresses, which
are offset addresses fromthe start position address of that track.
Particular picture files are identified by pointer P-PNO(*). The pointer
P-PNO(*) has a value equivalent to each picture file controlled by the
AUX- TOC sector 1. Further, this pointer_can |ink other part tables by
link information. . For exanple, When a piece of nusic is reproduced
as a first track and if it is desired to output the inmage of a first
picture file in a particular tinmed relation during the reproduction, the

start and end a e ] ' | arg.re I n
the part table ngggléf ?gggggﬂtﬁ?%@? n‘lf er %—%%fn%\q%drge}rst iC ﬁaaﬁx?%g?t%u&e f
file is indicat h Lpter P-PNQ(*) as the inmage to be outputted.
It is desired tgﬂggﬁghtggggbgfsplay the inmage of the first picture file

during a period froma oipt of ti one .mi nute zero second after starting
the reproduction of the& f??@?rtV 1 otTh fihafaqtsk IGformatione 30

seconds after starti t hat reproduction, an___address point equivalent to
one mnut e ZerOrggesﬁgdaggephepkaraoke text file sectoéi the addresses as

output timings are recorded in the karaoke address sector
on a 4-byte basis.

This arrangement allows the system controller il to
know that characters "You" for example shown in FIG. 25A is
to be outputted in the reproduction timing of "cluster
0032h, sector 04h, sound group Oh" shown in FIG. 25B and
that characters "Know" shown in FIG. 25A is to be 6utputted

" in the reproduction timing of "cluster 0032h, sector 13h,
sound group 9h" shown in FIG. 25B.

. The. output timing of the character .information
providing a lyrics text is thus controlled on a 4-byte
basis, so that presetting the address data providing this
output timing in a matched relation with'a piece of music
can output and display the characters forming a lyrics text
in synchronization with the song or accompaniment of the
music.

Consequently, when playing karéoke based on the
display operation by use of this karaoke text file, the
lyrics text to be sung is displayed in an appropriate timed

relation. In addition, when listening to a normal singing



starting the reproduction of the first track and an address point

equi valent to one mnute 30 seconds after starting o

58 that reproduction are recorded in the part table specified by the
pointer P-TNOL as the start address and the end address respectively in an
of fset address relation. Then, the pointer P-PNQ(*) takes the value of
pointer P-PNOL to specify the first picture file. If it is
desired to display two or nore i nages ond7 after another during
reproduction of one track, the corresponding part tables are linked to
control the picture files to be outputted and the output period.

It shoul d be neieg thale 1heiskakbx@ndrendsaddr 8aacte 3shigyayt Pyt tini ng
eailn

of a picture file providing the cover picturfe are recor e part

tabl e 00h. synch %ﬁ&ontgﬁﬁﬁ £ha" bofgdr efisrany 899e3395853s5¥f%
recorded as negdtive offset addresses.
musical enjoyment.

It should be noted that FIG. 25C shows.an example
in which address information is represented not in an
qffset address but in an absolute address (or a short
form). Thus, an output timing may be specified in an
absolute address.

FIGS. 25B and 25C show examples in which addresses
are recorded in the short form. However, the addresses may
not always“be represented in the short form because the 4-
byte area is allocated. :

The following describes a reproducing procedure
with reference to a. flowchart. shown in FIG.. 37.

When reproduction is instructed, the U-TOC area is
reproduced in step S101 and data such as the recording
position of each music in the program area is stored in
memory in step S102. In step S103, the AUX-UTOC area is
reproduced to tabulate various file number information
corresponding to the recording position and music number in
the AUX data area in which a picture file, a text file, and
a karaoke file are recorded and the timing information for

synchronous reproduction. The resultant table is stored in

memory in step S104. 1In step S105, auxiliary data is



Meanwhile, if the start and end addresses in the part table corresponding
to a certain track are both "000h;" the imge of a specified picture file
is kept displayed all during the period in which the voice of that track

IS outputted. In the AUX-TOC sector 5, the pointer P-EMPTY al so
controls the enpty part tabl es. 5-7 AUX-TOC sector 6

The AUX-TOC sector 6 and the AUX-TOC sector 7 are

59 used for controlling text files. 78 The AUX- TOC sector 6 shown

in FIG 17 provides a control sector as a text allocation table to control
the data files recorded as text files in a text file area set by pointer
P-TEXT in the abgyeod®féd ONesh ARé FOR $R&z0ar@a and the rbkprbhacayX- TOC

sector 6, the text files are
auxiliary data is stored in memory in step S106. 1In step
S§107, the optical pickup is moved to the program area in
which music is recordedlto start reproducing audio data.

In step S108, in synchronization with the
reproduction 6f the audio data, the image, text, lyrics
text data corresponding to the currently reproduced music
number are outputted from memory in a predetermined timed
relation based on the various file number information
corresponding to the music number reproduced from the AUX-
UTOC area and the timing information for synchronéus
reproduction stored in memory.

The auxiliary data including the imége, text, and

.. lyrics text data outputted from memory in the predetermined
time relation are displayed on a monitor display such és
CRT in step S109.

In step 8110; it is determined whether all pieces
of music have been reproduced. If not, then back in step
S$108, the auxiliary data for the music number being
reproduced is synchronously reproduced.

If yes, the reproduction of the music in the
program area and the reproduction of the auxiliary data

from' memory are ended in step S111.

It should be noted that the memory device for



controlled in the sane manner as the U TOC sector O. I f the AUX
data area is all used for recording text files, 38 clusters (x 32 sectors
X 2324 bytes) of text data can be recorded. This text data can be
controlled in the AUX-TOC sector 6 as a maxi mum of 255 fil es. It
shoul d be noted that the length of each text file is based on sector.

One particular text file can be positioned as a text file (or a cover
text) corresponding to a so-called di sc’Rover pi cture. As

poi nters P-TXT(x) for use in controlling text files, pointers P-TXT1l
through P-TXT255 are formed in the AUX-TCC sector 6. In the

poi nter section s@fortifgs thecaPovePRbAtebiel- U-TOR Adad, PA@E’cﬁfo@r&a@é Soand
f or med. The table section of this sector confains 255 8-

part tables Olhah&rlq%&fﬁataeaag par bnéaméﬁoffCQéaias of Sh& dr %M&SS an

end address, and a character
memory devices provided in correspondence with the above-

mentioned types of data. If the auxiliary data is image
data, a memory device of a relatively large storage size is

required in general.

8. Recording AUX data

The AUX data file that can be outputted for
reproduction as described above can be recorded on the disc
90 by the user after (or at the same time) a piece of music
has been recorded as a program.h

For example, in the case of a picture file.or a
text file, the user inputs character daﬁa and image data by.
operating the operator panel 23 or a personal computer or
an image scanner connected to the present embodiment
through Fpe interface 25.

In inputting image data as a picture file or
character data as a text file, the user may or may not
input a track number or output timing information of a
program to be related. |

If no track number for providing the relation is
inputted; the system controller 11 controls the recording

operation on the disc 90 such that the inputted image data



60 superinposed bit. The part table O0h is not .specified by any
pointer. This table is used only for controlling the addresses and
character code of the text file positioned as a cover text. The
poi nters P-TXT1 through P-TXT255 control areas each recording one text
file by specifying particular part tables. For exanple, the part table
specified by the pointer P-TXT1l records bhe start and end addresses and
character code and a superinposed bit of the first text file. I t
shoul d be noted that the AUX-TOC sector 6 does not performthe file
control operation in which part tables are linked by use of |ink

information. Namgy ohatackee dexha ikl kecbgde8casdefeOpeet@P¥SEEPE | dr one
separated sections. However, the enpty tables in this sector are’

controlled in aydAked 10rHm ‘MhbhAbﬁtedB‘Eh”Ia%aP' ENE’T{(hé%Qmeaénﬁge Ohd 91 N.

The pointer P-TFRA controls the free areas, or the text file recordabl e

areas in the teﬁy dodnf c%rnec’ioi‘ﬁerb)ilt HEdaQBlsmcﬁé RodE#dc! QubRec i

sector 0. The addresses of
recorded data file is controlled by the AUX-TOC sector 1 or

sector 6.

On the other hand, if the user inputted a
corresponding track number along with image data or
character data, the system céntroller 11 records the
picture file or a text file onto the disc 90 and updates
the AUX-TOC sector 1 or sector 6 as well as the AUX-TOC
sector 5 or sector 7 that provides the playback sequence
table.

Namely, a coﬁtrol state is realized in which a
recorded data file i;'outputted for display at reproduction
of a particular track. |

It should be noted that, if the user does not input
the output timing information in the specified track, the
start and end addresses of a part table to be used for the
specified track are each "000h" in the AUX-TOC sector 5 or
sector 7. Namely, a state is provided in which an image or
characters as a data file to be recorded are outputted
continuously during reproduction of the specified track.

Obviously, if the user inputted output timing

information, the values of the start and end address of the



section, which is a free area, are recorded in the part table specified by
the pointer P-TFRA In this free area control, part tables are |inked by
the link information provided by the 8th byte of each part table,

soneti nmes 61 controlling two or nore
separated sections as free areas. 5-8 AUX-TOC sector 7

The AUX-TOC sector 7 shown in FIG 18 provides a text playback sequence

t abl e. This table provides cont8dl information for outputting a
text file in synchronization with the reproduction of a program such as
musi c. The sector 7 has pointers P-TNO1 t hrough P-TNO255. These

poi nters are theashneakke thpde Beser aFed s@itt Irccoatddngnge tbishanputGn

sector 0 and correspond to tracks 1 through 255 as prograns such as nusic.
the AUX-TOC sector 5 or sector 7. In other words, a state

is provided in which the data file is outputted for
reproduction in a predetermined period during reproduction
of the specified track.

It should be noted that the reproduction timing may
hbe inputted by allowing the user to turn on a predetermined
operator switch in the image or cparacter output start and
end timings while having the user be listening to the
reproduced audio output of the specified track.

Specification 6f the track corresponding to a data
file and an output timing setting operation may be
performed at the time the data file is recorded as well as
at a later time. Namely, an editing operation mode is
provided in whiéh the user can arbitrarily execute a data
updating operation only for the AUX-TOC sector 5 or sector
. -

As for a karaoke text file, the user can
arbitrarily input character data for recording by operating
the operator panel 23 or a personal computer connected
through the interface 25.

In this case, the user inputs all character data

such as the lyrics text of one piece of music for example.

Following the inputting of the character data, the system



The part table section of the sector 7 contains 255 8-byte part tables 01h
through. FFh to be specified by the pointers P-TNOL t hrough P-TN0255. One
8-byte part table O00h that is not specified by these pointers is also
formed in the table section. The control formin this sector is
generally the sane as that in the above-nenti oned AUX- TOC sector 5.

Nanmely, the part tables specified by thegpointers P-TNOL through P-TN0255
each record the start and end addresses, which are offset addresses from
the start position address of that track. Particular text files are

i dentified by pointer P-TXT(*). The pointer P-TXT(*) has a

62  value equiaRt£slléP PRGedidts idhe @@l @dre%p@éltf&%aé%n alCC sector
6. Further, this pointer can |ink other part tableS by |link information.

For exanple, wheidr@i®hPee ©fadRiSi GHeS vseR Ad?d #he track number
accordingly. |

Then, the system controller 11 starts reproducing
the specified track and, at the same time, displays the
characters inputted by the user in units of four bytes from
the first character sequentially.

For the four bytes of characters being display, the .
user waits for a desiged output timing while listening to
the reproduced audio and, when that timing comes, the user
presses a predetermined timing specifying switch.

The system controller ;1 uses the address of the
reproducing position in the tiﬁing of this switch pressing
operation as the address corresponding to the four bytes of
data being displayed. Namely,'the system controller 11
holds that address as one of the addresses to be recorded
in the karaoke-address sector.

Performing this operation féf-the last four bytes
of the inputted character information sets each address
value to be recorded in the karaoke address sector.

Then, the system controller 11 records, into the
AUX data area, the inputted character information as the

karaoke text file sector and each address value

corresponding to the 4-byte character data that was set as



a first track and if it is desired to output characters of a first .
text.file in a particular timed relation during the reproduction, the
start and end addresses defining a character output period are recorded in
the offset address format in the part table specified by the pointer
P-TNOL and a particular text file is indicated by the pointer P- TXT(*)
as the character to be outputted. If it is _desired to output two or nore
pi eces of character information during réﬁroduction of one track,
corresponding part tables are linked to control the text files to be
outputted and the output period. .1t should be noted that the

start and end a@ﬂéeﬁ%ﬁokésa&afe@ytéwtﬁg %qh@ ddmd éihlgae@@rvisys%%n} he

cover text are recorded In the part ta hese
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outputted in synchronization with a song or a performance
is realized as described above with respect to the
outputting of a karaoke text file for reproduction.

It should be noted that only the karaoke address
sector can be updated so that the output timing of each
character of the karaoke text file can be adjusted
according to the music.

As described above, the presenﬁ embodiment allows
the user to arbitrarily record a picture file, text file;.
and a karaoke text file and set the output timing in
correspondence with a particular tfack.

Besides, these files can be recorded only by
updating these files and the AUX-TOC thereof without
updating the corresponding program (or track), so that the
recording can be executed in a significantly short time.

The output timings can be changed or adjusted and
tracks to.be related can be easily changed only by updating
the AUX-TOC.

The following describes a recording procedure with

reference to a flowchart shown in FIG. 38.

When a recording operation is instructed, the U-



63 of that track is outputted. In the AUX-TOC sector 7, the

poi nter P-EMPTY also controls the enpty part tables. 5-9 .
AUX- TOC sector 8 The AUX-TOC sector 8 and sector 9 are for use in
controlling karaoke text files. A karaoke text file denotes a text file
for displaying character information providing a lyrics text for exanple
in synchronization with the nusic to be outputted. In the present

enbodi nent, for one karaoke text file, a8karaoke text file sector
recording character information such as lyrics text and a karaoke address
sector for finely setting a character output timng are recorded in a

P rasant e AL SRS SRS P 0 000 o, 001

Lzrggggozggrg;s&&QéSESéﬂrés {ﬁgm¥é6of&%ﬁé“ﬂégggigﬁagf eac %S%%%ro%nmusig
in the program area is stored in memory. In step S203, the
AUX-UTOC area is reproduced to tabulate various file number
information corresponding to the recording position and
music number in the AUX data area in which a picture file,
a text file, and a karaoke file are recorded and timing
information for synchronous reproduction. The resultanp
table is stored in memory in step S204. In step S205,
auxiliary data is reproduced from the AUX data area. .The
reproduced auxiliary data is once saved in memory in step
S206. :

In step S207, image or text data supplied from a
personal computer, digital still camera, or an image .
scanner for example through the interfaée is additionally
written from the AUX data area saved in memory onto the
auxiliary data.

In step S208, whether an operation for relating the
auxiliary data composed of the image or text data captured
through the interface with the music already recorded in
the program area is to performed or not is made by use of
the operator panel 23 shown in FIG. 1.

If the relating operation is determined to be

performed in step S208, a music number to be related is



sector. The sector 8 mainly controls the karaoke text file sector while
the sector 9 mainly controls the karaoke address sector. The
AUX- TOC sector 8 shown in FIG 19 provides a control sector as a karaoke
text allocation table. This control sector controls the data files

(karaoke file data 64 sectors)
recorded as karaoke text files in a karaoke text file area set by the

poi nter P-KRAXK in the above-nentioned ARX- TOC sector O. The

AUX- TOC sector 8 controls the karaoke text files in the sane manner as the
U TOC sector O. As seen fromthe U TOC sector 0, a maxi num of 255

tracks can be rgepededdas P WP H2080, i n@sw'cmf@e%bonaéﬁgk%aehs text
files corresponding to these tracks nmay be controll Si nce one

karaoke text fihgsfOr ASHRAP Aol K ¥ ep S208 is reproduced. If it is

desired to synchronously reproduce the still image or text
data captured in a desired timed relation for the output of
the audio signal being reproduced, the user specifies a
_period of the synchronous reproduction in steps S$210
through S213.

To be more specific, in step S210, while listening
to the audio signal being reproduced, the user performs a
predetermined operation on the operator panel 23 shown in
FIG. 1 at the position at which the synchronous
reproduction of the still image or text data is to start.

In step S211, the offset address of the position
being reproduced when the'abové—mentioned predetermined
operation was performed is stored in memory.

In step S212, while listening to the audio signal
being reproduced, the user performs a predetermined
operation on the operator panel 23 shown in FIG. 1 at the
position at which the synchronous reproduction of the still
image or text data is to be ended.

In step S213, the offset address of the position
being reproduced when the aboveémentioned predetermined
operation was performed is stored in memory.

On the other hand, if, in step S208, only the music



track, the pointers P-TNOL t hrough P-TNO255 used in the U- TOC sector O
are used in this AUX-TOC sector 8 w thout change for controlling these
karaoke text files. The poi nters P-KFRA and P-EMPTY are al so
formed in the sector 8. The table section of this sector contains
255 8- byte part tables 01h through FFh, each part table recording a
start address, an end address, and a charggter code (to be specific, a
character code and a superinposed bit). The pointers P-TNO1

t hrough P-TN0O255 control areas each recordi ng one karaoke text file by
specifying particular part tables. For exanple, the part table specified

by the pointer fanpd2 i§gﬁa§.¥fi§i Hi el & yeRArHC P00 $BR" QEéEE

node and a superi nposed

karaoke text fijb&s SR ak® 18RS RPIMDrids I .rac .
shoul d be noted that the AUX TOC sector 8 dEE?E dtlot' oA bna position! hre

not specified in steps S210 and S212 respecfively, then, in
step S214, "000h" is étored in memory as the start address
and the end address to be stored in memory.

In step S215, the music number specified in step
S208 is stored in memory.

In step S216, the additionally written imagé or
text data stored in memory is recorded onto the AUX data
area. In step S217, the recording position of the image or
text data in the AUX data area is stored in memory for
control by the AUX-UTOC sector 1 or 6. "

Based on the recording position information stored
in step S217, the AUX-UTOC sector 1 or 6 is edited for
updating in step S218.

In step S219, it is determined whether the music
number is specified. If not, then, in step S$221, this.
recording operation is ended. If yes, the AUX-UTOC sector
5 or 7 is edited for updating based on the music number,

start address, and end address stored in memory.

9. Variations
9-1 Variation A

Various variations are possible for the above-



not performthe file control operation in which part tables are |inked by.

use of link information. Nanmely., no one karaoke text file is recorded
over physically separated sections. However, the enpty tables in
this sector are controlled in a linked formwth the pointer P-EWMPTY used
as the origin (the 8th byte of each part table provides the 1link

I nformation). The poi nter P-KFRAggontrols the free areas, or the
karaoke text file recordable areas in the karaoke text file area set by
the pointer P-KRACK in the AUX-TOC sector 0. The addresses of a section,
which is a free area, are recorded in the part table specified by the

' - : - LI I . | l.nked by th
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t he karaoke text file ctor. constifuting a karagke text file. On_the
ot her hand, the AUX—TCE&%E&%Yﬂo%)ﬁz TP ige the AUX-TOC sector 9. 1In

the above-mentioned example, each karaoke text file is
composed of a pair of karaoke text file sector and karaoke
address sector. In the variation A, however, no karaoke
address sector is provided and therefore one karaoke text
file is composed of only one karaoke text file sector.

Consequently, one track is related to one karaoke
text file sector, which is controlled only by the AUX-TOC
sector 8, negating the need for the AUX-TOC sector 9.

: In this case, the karaoke text file sector is
formatted as shown in FIG. 26 for example.

Té be more specific, the header, the error
correction mode information (Mode), the category
information (Category), the index information (Index), and
the system identifier (ID) are the same as those of the
above-mentioned nonvariation example. 1In the variation A,
however, an area for recording 1024 bytes of character
information (and control codes) is provided as indicated
with data DKO through DK1023. An area.of the remaining
1024 bytes is used for recording the address information as
indicated with address data AKO through AK1023.

In other words, character information such as a



66 kar aoke address sector to.be recorded in a pair with the karaoke
text file sector for finely setting the output timng of the character
informati on recorded in the karaoke text file sector. Li ke the
above-nmenti oned AUX- TOC sector 8, the sector 9 specifies part tables each
recording the address of a correspondi ng karaoke address sector by track-
correspondi ng pointers P-TNOL through P-TN9255. In the table section of
the sector 9, each 8-byte part table corresponding to each of these
pointers records the start and end addresses of a karaoke address file.
Nanely, the pointers P-TNOL t hrough P-TNO225 each control the address of a

kar aoke addresslif%ﬁé”téﬂ% A th@rﬂaﬁ%ekgxEnkbkﬁaﬁﬁbheﬁﬁoﬁﬂénSuEﬁhQne of .
the tracks 1 through 255 by specifying a particular part table.” For

exanpl e, the pat éﬁ)é? $PaE QQaggeEhgnEBEHBEEOB MO o EE£REESid Nenst ar t
of” the

and end addresses karao
sector.

Obviously, in this case, the character information
such as a lyrics text that can be recorded for one track is
_1024 bytes long per sector, a half of the above-mentioned
nonvariation example. However, specifying the start and
end addresses of part table in the AUX-TOC sector 8 allows
the user to arbitrarily set the length of the karaoke text
file for one piece of music on a sector basis.

In this case, too, one piece of address information
corresponds to ever; four bytes of character information.

To be more specific, as shown in FIG. 27, data DKO
through DK3 correspond to aadress data AKO through AK3,
data DK4 through DK7 correspond to address data AK4 through
AK7, ..., data DK1020 through DK1023 correspond to address
data AK1020 through AK1023.

This arrangement allows the display output of a
lyrics text in synchronization with its song or
accompaniment like the above-mentioned nonvariation

example.

9-2 Vvariation B

Variation B also does not require the control by



sector to be paired with the karaoke text file sector controlled by the
above- nenti oned AUX- TOC sector 8 in correspondence with the first track.
It should be noted that the AUX-TOC sector 9 does not performthe file
control operation in which part tables are linked by use of link

i nformati on. Namely, no one karaoke address file is recorded over

physi cal | y separ at ed 67 sections.
However, the enpty tables in this sector 8Pe controlled in a linked form
with the poi nt er P—ENPTY used as the origin. Thus, in the AUX- TOC
sector 8 and sector 9, the karaoke text file sector and t he karaoke
address sector kLpbbngedr kAT f0Kegd £ 1o q;%]_q Qreach
track are contro g ?n a pa?r The actjgﬁgnuput t1mng Qh tharaé er

i nformation recﬂégggkéntégﬁ K2 80KE £6¥fed by a pair of karaoke text file

sector and karaoke address sector. Namely, the karaoke
text file sector and the karaoke address sector as shown in
FIGS. 23 and 24 are provided. Therefore, the size of
Character information for one track is 2324 bytes.

In the variation B, the karaoke text file sector
for a certain track is sbecified by the AUX-TOC sector 8.
The karaoke address sector to be paired with this karaoke
text file sector is specified by predetermined rules.

For example, FIG. 28 shows a cluster that is set in
the karaoke fext file area. The first 16 sectors S00
through SOF are specified each for use as a karaoke-text
file sector KF and the last 16 sectors S10 through S1F are
specified each for use a karaoke address sector AF.

The karaoke address sector for a certain karaoke
text file sector always a sector which is 16 sectors ahead
of that karaoke text file sector.

Namely, if the control information is not
especially provided, the karaoke text file sector and the
karaoke address sector are related with each other on a
one-to-one basis as sectors S00 to sector S10, sector S0O1
to sector Sl1l1, and so on.

This arrangement also enables the display output of



file sector is set by the karaoke address sector. The nethod of this

setting and the output operation will be described |ater. 6.
Data files 6-1 Picture file sector The foll ow ng
describes three types of AUX data files to be controlled by AUX- TCC
sectors formed as described above. - The file length of one piece
of still picture,. nanely the size of oneggicture file is equivalent to one
cluster or two clusters. If a picture file is as |ong as one
cluster, a maxinmum of 37 picture files plus one cover picture file can be
recorded in the AUX data area. 68

One still picture lgeisisstexef £640exahBledwhschEashin synchronization with

its song or accompaniment.

9-3 Variation C

In actual karaoke systems, generally, several lines
of a lyrics text which form a totality meaningful as a
melody are displayed on the screen beforehand and so-called
wipe processing is performed on the displayed characters
forming the lyrics lines. The wipe processing provides a
capability of guiding a karaoke singer along the song being
played. For example, the wipe processing sequentially
changes the display colors of lyrics characters as the song
melody progresses.

| According to the data structure and control

arrangement of the karaoke text file so far described, a
totality of lyrics text can be displayed in an appropriate
timing relation in synchronization with the song or
accompaniment for each program (or piece of music) for
example. However, comparatively fine display control such
as wiping lyrics characters along with the progress of a
melody as described above requires definition of
predetermined control information for example for the
character data and so on.

The following describes, as the variation C, a



picture file is based on JPEG (Joint Photographic Coding Expert G oup)
format. Each picture file is controlled by AUX-TOC, so that the file bit
streamis fromthe SO nmarker specified by JPEGto the EQ narker of the
file. For the sector format, node 2 is used and no third- |ayer
ECC (Error Correction Code) is practiced, so that the inmage data capacity
of one sector is 2324 bytes or the capacjty of one cluster is 74368 bytes.
The format of sectors constituting a clust®r that provi de the
above-nentioned picture file is as shown in FIG 21 for exanple.

Fol |l owi ng the header conposed of synchronous patterns, cluster addresses,

sector addr ess, ,300of00ok NESTHBEL Altar LAV LB O APOULL Al AL 0IEEE QN

node (Mbde), category Intornmation indicative o tribu

Cat , d,li | t] ' | Gat.l t.a fil t
(Indey) 4o arr ADEES HTPLAR: Sbn bl F ptfi B foust B, A Bl RERRE oA o1
(ID) is also recorded in.the picture file sector. Bel ow t he
header, 2324 byt&5*5f WﬁabggdgféF%ﬁ%}n?écorded as shown in data DPO t hrough

DP2323. In the Jast four, bytes.of this sectaqr, error-
TLe varfgtlogvéadoes not use the AUX-TOC sector 9

either. 1In the variation C, éharacter information as a
karaoke text file and display control information for
displaying tﬁat character information as actual karaoke
lyrics are stored in each sector according to predetermined
rules, thereby forming the karaocke text file.

In the variation C, like the above-mentioned
formats, the area recording one karaoke text file related
to each of the tracks 1 through 255 by pointers P-TNO1
through P-TN0255 in the AUX—iOC sector 8 shown in FIG. 19
is controlled by specifying a particular part table.
Namely, the start and end addresses of the part table
pointed by pointer P-TNO(x) indicate the addresses of the
start and end sectors between which the karaoke text file
of the track corresponding to that pointer is stored.

In this case, however, the number of sectors
forming the karaoke text file corresponding to one track is
not limited, provided that these sectors must be recorded
not discretely but continuously in the AUX data area.

FIG. 29 shows the format of a karaoke text file

sector practiced as the variation C. It should be noted



detecting codes (EDCO t hrough EDC3) are recorded. _
69 6-2 Text file sector For a text file, text data

such as ASCIl, Mdified 1SO 8859-1, and Music Shifted JI'S can be recorded.
The sector as a text file records characters and control codes. The
control codes include a line feed, a page feed, and the |like information.
The format of the sector constituting a text file is as shown in FIG 22
for exanple. Like a picture file, a header, error correction node
information (Mde), category infornmation (Category), index information
(I'ndex), and a systemidentifier (1D are arranged in this order. After

comeral Comes) SHARRTRLESD o EDUG L AL G, MU (18
corresponding to one track, the sector shown in FIG. 29
provides the start sector of that karaoke text file.

In this case, the format is composed of a header
formed by slots of lines 0 through 3 (one line = four
~bytes), error correction mode information (Mode) in the
slot of line 11, category information (Category), index
information (Index), and a system identifier (ID) in this
order. The data of the karaoke text file is recorded in a
2304-byte area formed by slots of lines 12 through 587.

The above-mentioned data is used in units of
"block" arranged every six lines of slots as shown in FIG.
29. Therefore, the size of each block is 4 Sytes X 6 = 24
bytes. As given by (587 - 11)/6 = 96, one sector contains
96 blocks #1 through #96.

In what follows, the byte data in one block is
arranged as byte 1 through byte 4 from the upper byte to
the lower byte on the top line, and subsequently byte 5,
byte 6, ..., byte 23 and byte 24 from the upper byte to the
lower byte of line 2, and so on.

As shown in FIG. 29, SOL (Start Of Line) is set to
byte 1 of block #1. SOL indicates that the current block
is a block including the start character of a line to be

displayed as a karaoke lyrics text. For example, SOL is



.In the last four bytes of this sector, error- detecting codes (EDCO

t hrough EDC3) are recorded. 6- 3 Karaoke text file sector

As descri bed above, karaoke text files are fornmed each corresponding to
one track. At the same tine, each karaoke text file is constituted in

whi ch a karaoke text file sector and a karaoke address sector are paired.
“The character information such as a |yricg, text

70 recorded in the karaoke text file seCtor is outputted for display
based on the address information recorded in the karaoke address sector in
a tinmed relation synchronized wi th the song or acconpani nent of the

correspondi ng tfAGk Kk t I r G or ext
data such as ASCII wgaung dlg%fggggglglgﬁg R%Elgagﬁgéﬁed %¥Méf§ €hd

The karaoke tf”@aﬂléﬁidEE%tﬁk abaerb%$8adByVabt.0¥Sr each character string

information forming a lyrics display line.

CTL, Fnt, P-X, and P-Y are set to byte 2 through
byte 5 in block #1 respectively. CTIL stores information
indicative of execution or nonexecution of lyrics wiping, a
title, and other required attributés. Fnt stores font-
associated display information such as the type, size, and
color of fonts to be used by lyrics display. For example,
this Fnt changes the setting of character color and
character attribute before and after the wiping processing
or display characters to be described later. P-X and P-Y
indicétes, X coordinate and Y coordinate respectively, a
display position (for example, a display start position of

- a lyrics display line) of the character string information
(or lyrics display line) controlled by SOL.

The following byte 6 through byte 8 store text
data. To be more specific, the first character of the
lyrics display line is stored in byte 6 of the block in
which SOL exists. 1In this example, text data corresponding
to characters a, b, and ¢, alphabetical characters typical
as a l-byte code are stored in byte 6 through byte 8.

In 4-byte area formed by byte 9 through byte 12, a

Display Start Address is set. For this address, a time (or



control codes for specifying character display position on screen, font,
color, line feed, w pe, and so on. The format of a karaoke text
file sector that constitutes, in a pair with a karaoke address sector to
be described later, one karaoke text file is as shown in FIG 23 for
exanple. Like a picture file, a header, error correction node information-
(Mode), category information (Category), index information (Index), and a
system identifier (I1D) are arranged in t¥s order. After these pieces of
i nformation, 2324 byte of character information and control codes as

I ndi cated by data DKO t hrough DK2323 are recorded. In the |ast

h, EDC3
ocorded. o aBEER ER cor R M A e ) 2

kar aoke addressl§f§%§”dfgﬁfé§jf%né1controlled by the SOL of the current

block is displayed is set. The Display Start Address may
be represented by any one of the above-mentioned absolute
address and offset address.

Wipe Start and Wide End are set to a 2-byte area
formed by byte 13 and byte 14 and a 2-byte area formed by
byte 15 and byte 16 respectively. Wipe Start indicates a
wipe start time (or address) by an offset value for the
above-mentioned Display Start Address. Wipe End indicates
a wipe end time (or address) by an offset value for the
above-mentioned Display Start Address.

Display End is-set to a 2-byte area formed by byte
17 and byte 18. Displgy End indicates, by an offset value
for the Display Start Address, a time (or address) at which
the display of a lyrics display line controlled by the SOL
of the current line is ended (or erased).

Information associated with wipe control on each
character information (or text data) stored in the current
block is stored in byte 19 through byte 24. For the
information associated with wipe control, WL* and PL* are
set. For WL*, data equivalent to a duration of time
necessary for wiping the character* displayed as a lyrics

text is stored. For PL*, a during of time (normally 0 in



71 t he karaoke text file sector shown in FIG 23 is shown in FIG 24.
Also |like a picture file, a header, error correction node information
(Mode), category information (Category), index information (lIndex), and a
system identifier (ID) are arranged in this order. After these pieces of
I nformation, 2324 byte of character information (and control codes) as

I ndi cat ed by data AKO t hrough AK2323 are_%ecorded. In this
format, one address is represented in fouP byt es (each of cluster
addresses, a sector address, or a sound group address). . Nanel y,

one address is recorded in four bytes, for exanple address data AKO

e addr ess. notat! SR Bioh 3o Ehe"erd B 8lping of cbnc Bl Lo i

t he address notation such as the startf a ess

'n a5 byte shortaroh ERiteof A RS eMSHR-BE G R pbca  £8' Sested

Because one address isgﬁﬁprgsente inaf8u§ bytes in the offset address
format for exanple, thé KAFAGRE allliRe8Bd ELAt BFC SRt ERPYERPLY ARBDYtLe

address val ues foerofs%%:[o%rk’ #?.r shown in FIG. 29 respectively as the wipe
control information about character "a" stored in byte 6.
Subsequently, wipe control information WLb and PLb about
the character "b" stored in byte 7 are set to byte 21 and
byte 22 respectively. Further, wipe control information
WLc and PLc about the character "c" stored in byté 8 are
set to byte 23 and byte 24 réspectively.

Thus, the block in which SOL is located at byte 1
is a block that includes the start charaétef of karaoke
lyrics text display lines. This SOL-including block also
functions as a header area (subsequently referfed té as a
header block) that includés such display control
information associated with lyrics display lines as CTL,'
Fnt, P-X, P-Y, Display Start Address, Wipe Start, Wipe End,
and Display End. Therefore, since these pieces of display
control information must be allocated to the predetermined
byte positions in the block as described above, only three
characters of text data and wipe control information are
stored in the block that has SOL.

In this case, following block #1, block #2 stores

the character information of the same lyrics display line



specify 581 timngs (or offset addresses fromtrack start - address) in a
correspondi ng piece of nusic as a track. Al so, specifying the
start and end address of each _ 72

part table in the AUX-TOC sectors 8 and 9 can arbitrarily set the |engths
of the karaoke text file and karaoke address file for one piece of nusic
on a sector basis. 7. Reproduci ng programsynchroni zed data file
The data files as AUX data and the AUX-T@& sectors for controlling these
data files are forned as described above. Each data file can perform

out put such as inmage display and character display in synchronization with

the reproductign podkkPORd" er Sl MBI AER O ocdaiacki ©

repr oduci ng operati on. Each™picture file 1s contro

AUX-TOC  sect or 4y 1 SPhidabpd DS te R4 er 11 can output the

Thus, in a block (also referred to as a data block)
following the block having SOL, in whiqh'the text file data
of the same lyrics display line as in the SOL containing
block, byte 1 through byte 8 of the 24 bytes forming the
data block are allocatéd as an area for storing the text
data corresponding to lyrics characters. The remaining
byte 9 through byte 24 are set as an area in which wipe
control information WL* and PL* for the characters (or text
data) stored in byte 1 through byte 8 are stored.

As for block #2 shown in FIG. 29, seven characters
'of text data, namely d, e, £, g, h, i, and j are stored in
byte 1 through byte 7. In this case, because character "j"
terminates one lyrics display line, no text data is stored
at byte 8. In such a case, all "Os" are set to indicate
that no text data is stored at that byte.

In byte 8 through byte 22 of block #2, the wipe
control information (WLd and PLd) through (WLj and PLj)
about characters d, e, £, g, h, i, and j are sequentially
stored. In this case, all "0s" are set to both byte 23 and
byte 24 because all "0s" are set to byte 8.

In this case, block #1 and block #2 record the text

data of one lyrics display line (namely 10 characters "a"



picture file at any point of time for display.. For exanple, the system
controller 11 can display the picture file on the display nonitor 24 or an
externally attached nonitor device through the interface 25. In
addition, the systemcontroller 11 can display the picture names and
recording dates controlled by the AUX-TOC sectors 2 and 3 onto the display
nonitor 24 for exanple at. displaying i nages as pictures. Furt her,
based on the information provided by the ZAUX- TOC sector 5, the system
controller 11 can execute the display output of a predeterm ned picture
file in 73 synchroni zation with a

program For exenfudwgh asj"desdid,bed the thmeAdiméOCraeeokar the &epBapt em
controller 11 can, during reproduction of nusic of a certain track, output

and display arcéd@ga dhfYimadiofkach ekUN9rickesing aispaafi €ithdhgtan®@d
relation indicated as the start and end addresses.
position and the wipe timing for each character forming
this lyrics display line.

FIG. 29 shows an example of a state in which the
data about the lyrics display line continued from the
lyrics display line stored in above-mentioned block #1 and
block #2 is stored starting with block #3. 1In this state,
text data about characters k, 1, and m and accompanying
wipe control information are stored in block #3.

Subsequently, karaoke text file data complying with
the actual display form;t of lyrics display line is stored,
although not shown. It should be noted that the last block
#96 stores character infofmatidn about characters x, Yy, and
z forming a lyrics display line continued from the
preceding block and wipe control information (WLx and PLx)
through (WLz and PLz) into byte 1 through byté 3 and byte 8
through byte 13 respectively.

If one piece of music (or one track) of karaoke
text file data cénnot be stored in one sector, the excess
portion may be stored a succeeding sec£or in the same
format as described with reference to FIG. 29. The number
of continued sectors for storing one piece of music (or one

track) is not limited as described before. Actually, any



The output operation of a picture file can.also be perfornmed on a text
file. Nanel y, because each text file is controlled by the AUX-TCC
sector 6, the systemcontroller 11 can output a text file for character

di splay at any point of tinme. For exanple, the systemcontroller 11 can
display a text file on the display nonitor 24 or an externally attached
monitor device through the interface. 25..9g I n addition,
based on the information provided by the AUX- TOC sect or 7, the system
controller 11 can execute display output of a predetermned text file in °
synchroni zation with the reproduction of a program For exanple, as

described in thmaNdsr BIECseetore hayt be epatagenaestr ehher id legdigh Ct6i NY
reproduction of nusic of a certain track, output and display an i mage as

one or nore t&torileond) tEalR! b'fCHb@éoké”%@x&ekiléoaatﬂd' cated as the
start and end addresses. Further, in the present enbodi nent, the

system According to the above-mentioned format, if the
number of characters for each lyrics display line is within
three for example, the data equivalent to one lyrics
display line completes only in the block having SOL, the
following block being set with a SOL corresponding to the
next lyrics display line.

On the other hand, if the number of characters
forming one lyrics display line exceeds 11, the block
having SOL may be foilowed by a block having the format
described as block #2 may be provided cogtinuously in the
number enough for storing the characters forming one lyrics
display line.

The system controller 11 can identify the
delimiting position between blocks each corresponding to
one lyrics display line by the SOL set to byte 1 of the
header block. By use of the karaoke text file data
composed of the header block corresponding to one lyrics
display line identified by this SOL and the following data
block (no data block follows depending on the number of
characters per lyrics display line), each lyrics display
line can be formed and impart variations to the display of

a karaoke lyrics text according to the display control



74 controller 11 can output and display a karaoke text file in

synchroni zation with the reproduction of nusic as a track, or the
character information as a lyrics text in synchronization with the play of
music as a vocal or a karaoke gui de. Theref ore, one karaoke text
fileis formed for one track and each karaoke text file thus formed is
constituted by a pair of karaoke text filgg sector and karaoke address

sector. The foll ow ng describes output timng control on the
character information recorded in the karaoke text file sector with
reference to FIGS 25A t hrough 25C. FI GS. 25A shows an exanpl e of

information in iﬂEbrdﬁHiﬁH“édHGM&?@'E@n%%@loin§39Mﬁti8 Fﬁ&i @3 {nge
recorded as data DKO t hrough DK Val ues 59

representing daigs 9 dryQeqla DK% ar aﬁadsaeﬂaeﬁskgatéffeﬁgﬁéw '.? f\SC.'.' .

code. As shown, this exanple records character ormat 1 on

data DKO through Dy, T TOTIGMIRGTORREE Bl MR ch Hhoflrafts n*?%rr%gé% Sﬁk. o

the 30A through 30D, an example of karaoke lyrics display to be
realized by the karaoke text file data shown in FIG. 29.
;t should be noted that it is preferable in reality for the
display processing shown in.FIGS. 30A through 30D to be
perfofmed on a display device having a comparatively large
screen such as an externally attached monitor device for
example.

While the music (namely karaoke) of the track

cofresponding to the karaoke text file sector shown in FIG.
29 is reproduced for example, the system controller 11
displéys a lyric text of one line of text data characters
"a, b, ¢, d, e, £, g, h, i, and j" at a predetermined
position of the display monitor 24 (or an externally
attached monitor device) as shown in FIG. 30A based on the
data of block #1 and block #2 shown in FIG. 29. At this'
time, start of displaying this lyrics display line is timed
based on the Display Start Address of block #1 and the
display position on the display screen is determined based
on P-X and P-Y of block #1.

Then, the system controller 11 performs timing

control on the wipe display for each display characters



kar aoke address sector to be recorded as address data AKO through AKY..
As descri bed above, the address is represented in

75 the short formby use of three of the four bytes. Therefore, one

of fset address is recorded as address data AKO through AK3 and anot her

of fset address is recorded as address data AK4 through AK7. In this
exanpl e, the address values "cluster 0032h, sector 04h, sound group Onh"
and the address values "cluster 0032h, ge@otor 13h, sound group 9h" shown
in FIG 4 are recorded as of fset addresses starting fromthe address

val ues "cluster 0032h, sector 00h, sound group Oh" respectively.

The karaoke tethEbkélﬁ?C{:@rtl@é\Wiﬂ@ S A0 kith £ AHETH T oK PN ahi Eh@s
25A and 25B are controllTed as a pair of sectors by the AUX- TOCC sectors

and 9. wipé 88ftess ﬂ?f@nﬂ@érhré&@ h AP dAe d2¥M8racters

"a, b, ¢, 4, e, £, g, h, i, and j" forming one line of
lyrics text. This allows-these text data characters to be
sequentially wiped starting.with "a" in synchronization
~with the progress of the music as shown in FIG. 30B. Each
wiped character is iﬁdicated here by a hollow character for
example. In actual wipe processing, the wiped characters
may be indicated by any other form such as changed color
for example.

Also, FIG. 30B shows a state in which a lyrics
text line based on-iext data "k, 1, m, n, and o" is
displayed below a lyrics text line based on text data “a,
b, ¢, d, e, £, g, h, i, and j* in a timed relation in which
character "e" is wiped for the case in whiéh the contents
of the karaoke text file data shown in FIG. 29 are set so
that the lyrics text line based on text data "k, 1, m, n,
and o" is displayed following the lyrics text line based on
text data "a, b, ¢, 4, e, £, g, h, i, and j" for example.
This results from starting the display according to the
Display Start Address, P-X, and P-Y (sﬁored in block #3)
corresponding to the lyrics text line based on text data
"k, 1, m, n, and o."

Subsequently, as shown in FIG. 30C for example, a



address sector.provide. an address-corresponding to the data DKO through
DK3 of the karaoke text file sector. Li kew se, the address data
AK4 through AK7 of the karaoke address sector provide an address
corresponding to the data DK4 through DK7 of the karaoke text file sector.
Al t hough not shown in FIGS. 25A through 25C, the karaoke address sector
and the karaoke text file sector are related to each other on a 4-byte
basis. Nanely, as shown in FIGS. 23 and 24, data DK8 through DK11
correspond to address data AK8 through W41, data DK12 t hrough DK15
correspond to address data AK12 through AK15, ..., and data

: 320 through
76  DK2320 thrgte%@tfﬁ%ﬁai@éé?&Fgﬂfﬁﬁfcﬁdéﬂés Pil'aén o% A0 nd v T

AK2323. In ot her wor e charact : ion o
the karaoke texiyf gl ecseqtoh, the,addsesses BSon QWRME did"ABLY 3¢ G507 de

in the karaoke addréss’séettof
following lyrics text linme "k, 1, m, n, and o" is about to
start. The time at which the wiping of the lyrics text
line "a, b, ¢, d, e, £, g, h, i, and j" ends corresponds to
the Wipe End ih block #1 and the time at which wiping of
the lyrics text line "k, l; m, n, and o" starts is
determined by the Wipe Start in block #3.

In FIG. 30D indicative of a state subsequent to the
state shown in FIG. 30C, the wiping has been performed up
to character "n" inclusive in the lyrics text line *k, 1,
m, n, and o" with the wiping of the lyrics text line "a, b,
¢, d, e, £, g, h, i, and j" ended. It should be ﬁoted that
the display of the lyrics text line "a, b, ¢, d, e, £, g,
h; i, and j" is ended based on the information of the.
Display End stored in block #1.

It should be noted that the display forms shown in
FIGS. 30A through 30D are for the illustrative purposes
only. For example, setting the Display Start Addresses for
the lyrics text data "a, b, ¢, d, e, f, g, h, 1, and j" and
the lyrics text data "k, 1, m, n, and o" to a same value
allows simultaneous display of these lyrics text lines. At
this time, specifying different predetermined display

positions to the P-X and P-Y for the text data of these



on a 4-byte basis. Thi s arrangenent allows the systemcontroller
11 to know that characters "You" for exanple shown in FIG 25A is to be
outputted in the reproduction timng of "cluster 0032h, sector 04h, sound
group Oh" shown in FIG 25B and that characters "Know' shown in FIG 25A
Is to be outputted in the reproduction timng of "cluster 0032h, sector
13h, sound group 9h" shown in FIG 25B. The.output timng of the
character information providing a Iyriggﬁéext is thus controlled on a
4-byte basis, so that presetting the address data providing this output
timng in a matched relation with a piece of nusic can output and display

Lhe char ac o7 {000 gl Wirh Dbl BRBNRCHS AL 001 00 ML LD S000 O

acconpani ment uen oke

based on the .5§&fgh(§5§§?ﬂo by use of this karaoke text file, the
lyrics text to De sung is displayed in an appropriate tined relation. In

addi tion, when ||Sten'r§%£(££%ﬁ% %qabh%hn%hggdisplay control is performed

based on the karaoke text file data thus specified, lyrics
text lines can.be displayed that generally complies with a
pormal karaoke lyrics display arrangement. That is, if a
lyrics text containing a certain number of characters
(lines) in a certain timed relation is displayed
beforehand, the characters of the displayed lyrics text can
be wiped sequentially in synchronization with the progress
of the melody of the music.

Meanwhile, if 2-byte-code text data such as kanji
and European character is stored as lyrics text information
ét a éredetermined positién in the karaoke text file sector
practiced as the variation C, a 3-byte area, byte 6 through
byte 8, is allocated to store this text data in a block to
which SOL is set for example (block #1 in the case of FIG.
29). Hence, if one character of 2-byte-code text data is
recorded at byte 6 and byte 7, byte 8 remains unused. If
this happens, the upper one byte of the 2-byte-code text
data may be stored in byte 8, the lower two bytes being
stored in byte 1 of the following block (block #2 in the
case of FIG. 29).

If 2-byte-code text data is stored in the karaoke



77 play, the lyrics text of a song can be displayed in. synchronization
with the song, thereby extending user's "mnusical enjoynent. I t
shoul d be noted that FIG 25C shows an exanple in which address
information is represented not in an offset address but in an absolute
address (or a short form. Thus, an output timng may be specified in an
absol ut e address. FI GS. 25B and 25C show exanpl es in which
addresses -are recorded in the short fongs However, the addresses may not
al ways be represented in the short form because the 4- byte area is

al | ocat ed. The foll ow ng describes a reproducing procedure wth

reference to a [ t L0 FLGs 3 " en r Lpn.is
i nstruct ed, théééfgﬁggiﬁ(§§§€§gqr§%th§%§ ;ﬁ SP%S §T81¥gnd éggaggg§%é§§dthe
recording positjion. of .ea G | h rogramarea s ored in nory
in step S102. IJ(-ﬁ(£ s‘?%ep %%%3% OEU%Q fﬁ%:ogaarae CFETOMBE gaugéﬂ_ ?8@359%3?‘@“
various file numberd nfAy Mo r80L e 3Redhg0al 2 b 1gaL eEOnds g, PERLLLON

two pairs of "WL* and PL*" for example also allows display

control in which the left half of displayed characters is
wiped first, followed by wiping of the right half as the
melody goes.

It should be noted that, if the reproducing system
has no capability of lyrics text wipe display for example,
the variation C can at least execute lyrics text display in
synchronization with the progress of music in the same
manner as the arrangement of the karaoke text file data
described above. |

In this case, qf the contents of the karaoke text
file data shown in FIG. 29, at least the character
informatibn (or text data) gnd the Display Start Address
information may only be read.

To be more specific, the text data and the Display
Start Address are read for each data area based on SOL-
identified blocks to generate lyrics text line data from
the read text data. Then, the generated lyrics text line
data may be arranged so that the lyrics text line is
displayed in a timed relation based on the Display Start

Address. It should be noted that display of a displayed



the AUX data area in which a picture file, a text file, and a karaoke file
are recorded and the timng information for synchronous reproduction. The
resultant table is stored in nmenory in step S104. In step S105, auxiliary
data is 78 reproduced fromthe AUX
data area and the reproduced auxiliary data is stored in nenory in step
S106. In step S107, the optical pickup is noved to the programarea in
which nusic is recorded to start reproduci ng audi o data. In step
S108, in synchronization with the reprogu tion of the audio data, the

| mage, text, lyrics text data correspondiig to the currently reproduced

based on the vaPTHES R AASe R o HHEGn 1Rogr FABRORGTAPD Thevhtih i

nuTher | eRT ORI PTANe A VRS TLSRa"LaLI ot p Rt 20

i ncl udi ng the iggg¥% ﬁéﬁ%gssqnd

As described, the variation C specifies the

character information for a lyrics text and the various
control information for this character information to be
stored as the karaoke text file data as shown in FIG. 29.
This arrangement realizes a display form approximately
conforming to an actual karaoke lyrics text display method
including lyrics text wipe display while relating the
character information with the above-mentioned display
control information through a comparatively simple control
arrangement. In addition, the variatién C does not ‘limit
the number of sectors as the karaoke text file data
corresponding to one track, so that, if the number of
lyrics text characters of one piece of music exceeds an

average, all characters may be accommodated by linking the

enough number of sectors.

9-4 Variation D

The following describes the variation D.

Like the variation C, the variation D also provides
a karaoke text file arrangement intended to enable display

control including the wipe processing of displayed



lyrics text data outputted frommenmory'in the predetermined tine relation
are di splayed on a nonitor display such as CRT in step S109. I n
step S110, it is determ ned whether all pieces of mnusic have been
reproduced. |If not, then back in step S108, the auxiliary data for the
musi ¢ nunber being reproduced is synchronously reproduced. | f
yes, the reproduction of the nusic in the programarea and the
reproduction of the auxiliary data frompsnory are ended in step S111.

It should be noted that the nenory device for _

79 storing the above-nmentioned U-TCC data, AUX-UTCC data, and auxiliary
data may be oneﬁgennrﬁ device or two or nore nenory devices provided in
correspondence fhafhetibove- nentioned types of data. If the auxiliary

data is inmage data, a nepory device of a relatively large storage size is
9 ﬂgke zhe above-mentioned varfgtlo&%, the variation

D does not use the AUX-TOC sector 9. 1In addition, the
variation D controls the area recording one karaoke text
file corresponding to each of tracks 1 through 255 by
specifying a particular part table. However, the variation
D specifies that one karaoke text file corresponding to one
track is formed by the predetermined number of continuous
sectors. The following description will be made by
assuming that one karaoke text file corresponding to one
track is formed by three continuous sectors.

FIG. 31 schematicaliy illustrates a mapping example
of the karaoke text file data in AUX data to be specified
by pointer P-TNOn in the AUX-TOC séctor 8.

As shown in the figure, the karaoke text file
corresponding to track n to be specified by pointer P-TNOn
of the AUX-TOC sector 8 is formed by areas of three sectors
(#n, #n+l, and #n+2) to be recorded continuously in the AUX
data area. 1In this case, the sector #n is specified by the
start address of the part.table pointed by pointer P-TNO(n)
of the AUX-TOC sector 8 and the sector #n+2 is specified by
the end address of that part table.

In the following description, the three karaoke

text file sectors corresponding to one track are referred



required in general. . 8. Recording AUX data The AUX dat a
file that can be outpufted for reproduction as described above can be
recorded on the disc 90 by the user after (or at the sanme tine) a piece of
musi ¢ has been recorded as a program For exanple, in the case of
a picture file or a text file, the user inputs character data and i nmage
data by operating the operator panel 23 or a personal conputer or an

i mage scanner connected to the present eppg@di ment through the interface
25. In inputting imge data as a picture file or character data

as a text file, the user nay or may not input a track nunber or output
o R0 ") ate RSO, U LA Secnor . e f oL St
t he recording gggmagogntgnbég o&Qsc 90 such that the inputted imge data

FIGS. 32, 33, and 34 illustrate the structures of
the first sectdr, the second sector, and the third sector
respectively of the karaoke text file.

In the first sector shown in FIG. 32, a header is
followed by a pointer section starting with line 11. The
pointer section contains pointer P-FRA and pointers P-KRL1
through P-KRL255 in this order. A data area starts with a
slot at line 78 and ends with a slot at line 587. ILike
that of the variation C, the data area is formed on a block
basis, each block consisting of six lines of‘slots (24
bytes). In this case, 85 blocks are provided for each
sector as is given by (587 - 77)/6 = 85; |

In the second sector and the third sector shown in
FIGS. 33 and 34 respectively, no pointer section is
provided. This is because the karaoke text file data in
the first sector through the third sector are collectively
controlled by the pointers P-KRL1l through P-KRL255 of the
first sector as will be described later.

In each of the second and third sectors, lines 78
through 587 are allocated as slots to the data area, Sso
that the data area consisting of 85 blocks exists in each

sector. Therefore, for the karaoke text file data formed



80 or character data is recorded as one picture file or one text file
in the AUX data area. At the same tinme, the systemcontroller 11 updates
the AUX- TOC such that the recorded data file is controlled by the AUX-TCOC
sector 1 or sector 6. On the other hand, if the user inputted a
correspondi ng track nunber along with imge data or character data, the
systemcontroller 11 records the picture file or a text file onto the disc
90 and updates the AUX-TOC sector 1 or X¢ttor 6 as well as the AUX- TOC
sector 5 or sector 7 that provides the playback sequence table.

Nanely, a control state is realized in which a recorded data file is

houl d be not ed Thate FiERE S8EEPE SlroREn FRELERLER Cach e thandapa
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sector 5 or Se%%%élg} g%”%h%’tgeséggg éfegéogédfgeiEﬁggi(gkéﬂbér3§¥iégh
the third sector alone, 255 blocks are set in blocks #1
through #85 (the first sector), blocks #86 through #170
(the secénd sector), and blocks #171 through #255 (£he
third sector). This means that a maximum of 255 lines of
lyrics text can be set for one track according to the data
area format of the variation D to be described later.

FIGS. 35A through 35C are diagrams illustrating
tables providing relationships between pointer P-KRL(n) and
the slots in the first sector through the third sector.

Pointer P-KRL(n) indicates that a lyrics text line
-in one track correspond to n~th line (up to 255 lines). As
shown in FIG. 32, the value of pointer P-KRL(n) can be set
to any of P-KBLI through P-KRL255.

A value to be actually recorded in the area of each
-of pointer P-KRL(n), namely a value specified by pointer P-
KRL(n), is 1 to 255 in correspondence to the maximum number
of blocks 255 included in the first sector through third
sector. The values to be specified by pointer P-KRL(n) are
divided into the following:

1 £ K £ 85, 86 = L. £ 170, 171 £ M £ 255.

When value K is taken as a specification value of



characters as a data file to be recorded are outputted. continuously during

reproduction of the specified track. Qoviously, if the user
i nputted output timng information, the values of the start and end
address of the 81 part table to be

used are set according to this input in the AUX-TOC sector 5 or sector 7.
In other words, a state is provided in which the data file is outputted

for reproductlon in a predeterm ned per&&@ during reproduction of the
specified track. It should be n d that the reproduction timng
may be inputted by allowing the user to turn on a predeterm ned operator

. t Ll h
fﬁgtﬁgeLnbéhflggghlng toaaﬁﬂehre rogggé ?gégﬁgﬁ%n§?98f£ﬁ%n pec#*%%daVIng
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and an output timng set I'ng operation na
35A. For example, if K = 1, the slot at line 78 in the

first sector is specified. This specifies the start slot
in block #1. If K = 2, the slot at line 84 in the first
sector (the start slot in block #2) is specified.

Namely, if value K is specified as pointer P-
KRL(n), the slot at line 72 + 6K in the first sector is
specified.

If the last block #85 in the first sector for
example is specified, the slot at line 72 + 6 x 85 = line
582 is specified from value K = 85.

If value L is taken as the specification wvalue of.
pointer P-KRL(n), a slot in the second sector is specifieq
as shown in FIG. 35B. Namely, the line indicated by the
slot at line 6L -~ 438 in the second sector is specified.

For example, if L. = 86, then 6 x 86 - 438 = 78 and
the slot at line 78 in the second sector (the start slot of
block #86) is specified. If L = 87, then 6 x 87 - 438 = 87
and the slot at line 87 in the second sector (the start
slot of block #86) is specified. If L = 170, then 6 x 170
- 438 = 582, and the start slot of the last block #170 of
the second sector is specified.

If value M is taken as the specification value of



performed at the time the data file is recorded as well as at a later
time. Nanely, an editing operation node is provided in which the user can
arbitrarily execute a data updating operation only for the AUX- TOC sect or
5 or sector 7. As for a karaoke text file, the user can
arbitrarily input character data for recording by operating the operator
panel 23 or a personal conputer connected through the interface 25.

In this case, the user inputs all characi@ data such as the lyrics text
of one piece of nusic for exanple. Followi ng the inputting of the
character data, the system 82

controll er 11, ISEER2 BUGRO, [He G AR Yl P olhask ol
controller 11 Stﬁié ég £89L§gr1 ecified as shown in FIG. 35C.

For example, if M = 171, then 6 x 171 - 948 = 78
and the slot at line 78 in the third sector (the start slot
of block #171) is specified. If M = 172, then 6 x 172 -
948 = 87 and the slot at line 87 in the third sector (the
start slot of block #86) is specified. If M = 255, the
start slot df the last block #255 of the third sector, the
slot at line 582 (6 x 255 - 948 = 582) is specified.

Namely, the specification value of pointer P-KRL(n)
can be eventually regarded as specifying a block in
-correspondence to block numbers #1 through #255 stored in
the first sector through the third sector.

| The block specified by pointer P-KRL(n) is the
first block of the blocks that form "n" lyrics text line in
one track and is always the header block with SOL set to
its byte 1 if the format of the karaoke text file data to
be described later is followed.

For example, the system controller 11 reads pointer
P-KRL(n) of the first sector and executes computational
processing such as described above accorQing to the wvalue
of pointer P-KRL(n) as shown in FIGS. 35A'through 35¢C,
thereby identifying a required slot position specified by

this pointer.



the specified track and, at the same tine, displays the characters

I nputted by the user in units of four bytes from the first character
sequentially. For the four bytes of characters being display, the
user waits for a desired output timng while listening to the reproduced
audi o and, when that timng conmes, the user presses a predeterm ned timng
speci fying sw tch. The systemcontroller 11 uses the address of
the reproducing position in the timng df0this switch pressing "~ operation
as the address corresponding to the four bytes of data being displayed.
Nanely, the systemcontroller 11 holds that address as one of the
addresses to be recorded_ in the karaoke address sector. .
Performing this operati®h 187 f{he degimabpotpkian) don pxampde tsd
character information sets each address. value to be recorded in the

kar aoke addressrseerded as pointeqhRrKRhkhe Bhsstsdifite @it ddinee841 v dder ds,
into the AUX data area, the inputted character information as the karaoke

text file sectofizatl sachondils espevifird amrisspoigi 7@ tho 6Rhe 2o é x 2
character data that was set as _
= 84. This means that the blocks for storing a karaoke
text file as a second iyrics text line in a certain track
starts with the slot at line 84 of the first sector.(block
#2). At this time,'block.#z is the header block with SOL
recorded at its byte 1.

FIG. 36 shows the format of karaoke text file data
for one line of karaoke lyrics text. It is assumed here
that the lyrics line be stored first in a track. Namely,
FIG. 36 shows the structure of one line of lyrics text file
data that starts with the.slot at line 78 of the first
sector specified by "1" (decimal notation) of pointer P-
KRL1 of the first sector.

It should be noted that Fhe description of the séme
portions in FIG. 36 as those defined for the wvariation C
shown in FIG. 29 will be omitted.

In the variation D, character information as a
lyrics text is not stored in byte 8 éf each block.
Instead, over the first sector through the third sector,
link information indicative of a next block position is

stored. In this case, any one of 1 through 255 (decimal

notation) is recorded as link information LinkP according



83 t he karaoke address sector. At the sane tine, the system controller
11 updates the AUX-TOC séctor 8 and sector 9. Thus, the state in
whi ch character information is outputted in synchronization with a song or
a performance is realized as described above with respect to the
outputting of a karaoke text file for reproduction. It should be
noted that only the karaoke address sector can be updated so that the
output timng of each character of thelddraoke text file can be adjusted
according to the nusic. As descri bed above, the present enbodi nent
allows the user to arbitrarily record a picture file, text file, and a
kar aoke text file agd set the _output timng i correspondence with a

in
particul ar track® the same defipi }OFh%§etg?l%E??%%ﬂ?ﬁF%Qﬂxﬂ%iﬂF(ﬂﬂ y by
updating these files and the AUX-TOC thereof w thout wupdating the
correspondi ng pPOdP&Rr(BrikREABK)degeribed abeve rétih diskpranrddefdsut &6.in

a significantly short tinme. ~ ~ ~ The output timngs can be changed or
adj ust ed and If LinkP = 0, it indicates that the current block is

followed by no other blocks.

In other words, a block with LinkP = 0 set is the
last block of more than one block forming one lyrics text
line of karaoke text file data.

Referring to FIG. 36, in block # with SOL set to
its byte 1, text data of characters "a" and "b" forming a
lyrics text are stored in byte 6 and byte 7 respectively.
This means that the first lyrics text line for this track
start with characters "a" and "b". The link information
stored in byte 8 indicétes LinkP = 4 (= K). This logically
links, after block #1, block #4 with the slot at line 96 (=
72 + 6 x 4) of the first sector being the first slot.

) If the block for forming the same lyrics text line
as that of block #1 is block #2 for example, LinkP = 2 is
set for the link information. Like the variation C shown
in FIG. 29, CTL, Fnt, P-X, P-Y, Display Start Address, Wipe
Stért, and Wipe End are set at predetermined byte positions
in block #1. 1In block #1 in this case, wipe control
information WLa, PLa, WLb, and PLb associated with

characters "a" and "b" are set in bytes 19 and on. Byte 23

and byte 24 in this case are not defined. This is because



‘tracks to be related can be easily changed only by updating the AUX- TOC.
The follow ng describes a recording procedure wwth reference to a

fl omchart shown in FIG 38. When a recording operation is
instructed, the U 84 TOC area is
first reproduced in step S201. In step S202, data such as the recording
position of each piece of nusic in the programarea is stored in nenory.
In step S203, the AUX-UTOC area is reprgguced to tabulate various file
nunber information corresponding to the recording position and nmusic
nunber in the AUX data area in which a picture file, a text file, and a
karaoke file are recorded and timng . nformation for synghronous
reproduction. THe YetuIdahf lﬁeﬂﬁ%¥éﬁs¥&<ﬂ¥§? % SOnHPRY WiBeegorbERl | 1
step S205, auxjliary data is reproduced fromthe AUX data area. The

reproduced auxi }REQTAYAN 1O R Sty hyirenedopd Ry§eeg4 does not

exist.

In biock #3 to be linked after the above-mentioned
block #1, text data characters "c", "d", "e", "f", "g",
"h", and "i" are stored in byte 1 through byte 7. The link
informaﬁion at byte 8 is LinkP = 0, indicating that block
#3 is followed by no other blocks. Namely, the text file
data forming this one lyrics text line is formed by two
blocks #1 and #3. One line of lyrics text is formed by
nine text data characters "a, b, ¢, d, e,_ﬁ, g, h, and i".

If, in block #3, one line of lyricé text is
completed by storing text data characters "c, d, e, f, g,
and h" in byte 1 through byte 6 for example,-all "0s" are
set to byte 7 in which no text data is stored.

In block #3 shown in FIG. 36, wipe control
information WLc, PLc through WLi, and PLi associated with
text data characters c, d, e, £, g, h, and i are
sequentially stored in byte 9 through byte 22. 1In this
case too, byte 23 and byte 24 are left undefined because
the link information is set to byte 8 of block #3.

In the variation D, pointer P-FRA in the first
sector controls blocks in the first sector through the

third sector as free areas by way of example.



S206. In step S207, inmage or text data supplied froma persona

conputer, digital still canera, or an inmge scanner for ‘exanple through
the interface is additionally witten fromthe AUX data area saved in
menory onto the auxiliary data. In step S208, whet her an

operation for relating the auxiliary data conposed of the inage or text
data captured through the interface with_the nmusic already recorded in
the programarea is to performed or not itd3made by use of the operator
panel 23 shown in FIG 1. If the relating operation is determ ned
to be perfornmed in step S208, a nusic nunber to be related is

85 | ected. | t 09, .the nusic correspondjng, to the nusjc nunber
seIecfgde?nestepnsgogpiiﬁ% 8a§888.£??ri? Ygfuﬁeg?rgﬁ $OL sHRARR MRS I B

reproduce the still .inmage or tex ) .
P "FRA is one of 1 through 255 (decimal notation) according to

the same definition as the specification value of pointer
P-KRL(n) described with reference to FIG. 35 based on an
actual control arrangement.

For'example, to control an unused area in the first
sector through the third sector by pointer P-FRA, a certain
block (#n) that is the start block of the unused area is
specified by pointer P-FRA (as described above, the slot at
the start line of that block is specified). If this block
(#ny is followed by a block as an unused area, a value
indicative of the slot at the first line of the block as an
unused area following the block (#n) is recorded to the
area of the link information at byie 8 of the block (#ﬁ) by
way of example. If the current block is followed by no
other block as an unused area, all "Os*" for'example_are
recorded as the link information at byte 8.

Like the variation C, the abéve-mentioned karaoke
text file arrangement realizes a display operation
approximately conforming to a general karaoke lyrics text
displaying arrangement. Namely, the karaokellyrics text
display capability based on the arrangement described with
reference to FIG. 29 is provided.

In this case, a karaoke text file as one lyrics



data captured in a desired tinmed relation for the output of the audio

si gnal being reproduced, the user specifies a period of the synchronous
reproduction in steps S210 through S213. To be nore specific, in
step S210, while listening to the audio signal being reproduced, the user
perforns a predeterm ned operation on the operator panel 23 shown in FIG

1 at the position at which the synchronous reproduction of the still inmage
or text data is to start. In stgg S211, the offset address of the
position being reproduced when the abov Ihenti oned pr edet er m ned

operation was perfornmed is stored in nenory. In step S212, while
listening to th di o sjgnal. being.reproduced, .t.he er performs a,

pr edet er ni ned g%%#a‘h%i%%aiﬂée o:'pse%:ﬂ%#)ecg%eﬁ%lgﬁo ocksEpy, theadipke
position at whigch_the ;ynchroq?u§§{e roducti.on of the still inmage or text
data is to be ehyEQgrmation.  Ther SsYaEhim, ther prepsa@dr b Sirshe

position being reproduced when the above-nenti oned predeterm ned
operation was pEFrhehiuah e thHnfkfegEor for one tracke oohepnhynd,

if, in step S208, only the nusic )
various display control information for lyrics text

character information can be changed, but also a
corresponding degree of freedom can be imparted to the
modification and change of the character information.

'For example, in making modification such as adding
characters for forming a certain lyrics text line, if the
number of blocks necessary for forming a karaoke text file
for that lyrics text display line increases, a particular
block may be selected from among free area blocks or unused
blocks in the first sector through the third sector and add
the selected block to the blocks forming the karaoke text
file. 1In doing so, the link relation of the newly added
block is indicated by ?he link information of the preceding
block.

When the number of blocks enough for storing the
karaocke text file for the lyrics text display line has been
allocated, the data modified by adding the lyrics text
characters may be written to the above-mentioned blocks.

In doing so, the value of pointer P-FRA in the first sector
and the link information in the block as a free area are

rewritten as required.



86 nunber is specified and the synchronous reproduction start position
and the synchronous reproduction end position-are not specified in steps
S210 and S212 respectively, then, in step S214, "000h" is stored in nenory
as the start address and the end address to be stored in nenory.

In step S215, the nusic nunber specified in step S208 is stored in nenory.
In step S216, the additionally witten image or text data stored in nmenory
is recorded onto the AUX data area. In g{gp S217, the recording position
of the image or text data in the AUX data area is stored in nmenory for
control by the AUX-UTOC sector 1 or 6. Based on the recording

posi Li,on Tnformation sty Shoulh echobel” enle ANUIQL eRE! hriablof &

edited for wupdating in ste erm ned

et e e st Wt RSSO, ph gy b8, Sk 08 o =
application to a karaoke system, the actual application is
not limited to this at all. For example, it is practicable
to record a foreign language learning software program in
‘the program area as the main data to generate and record
corresponding text file data based on the variation C and
the variation D. Namely, in synchronization with the
pronunciation of a sample foreign language sentence as the
main data, characters forming that sample sentence or a
reply sentence are displayed, in which wipe processing is
performed as a pronunciation guide for example. In other
words, in at least the variation C and the variation D, any
software that can impart the variétion in display form to
displayed characters by predetermined display control
information is not by any means limited to the karaoke
application. Therefore, the display control information
may be defined for a character string or each character in
other appropriate manners than those defined in the
variation C and the variation D.

In the above-mentioned embodiment and variations

thereto, a magneto-optical disc is used for the disc 90.
It will be apparent to those skilled in the art that the

structures and output operations of the AUX data and AUX-



5o0r 7 is edited for updating based on the nusic nunber, start address,

and end address stored in nenory. 9. Variations 9-1
Variation A Various variations are possible for the above-

87 menti oned arrangenment of a karaoke text file. The follow ng
describes two variations A and B for exanpl e. Vari ation A does not

use the AUX-TOC sector 9. In the above-nentioned exanpl e, each karaoke
text file is conposed of a pair of karaake text file sector and karaoke
address sector. In the variation A however, no karaoke address sector is
provi ded and therefore one karaoke text file is conposed of only one

kar aoke text file sector Consequently, one frack is related to
one karaoke texOCf FR¥ a&sPope aﬁpéﬁeasteoﬂtF%ﬁ#%ﬁp?ﬁ&9ntﬂn¥Ymﬂ¥ﬁ9GHQIPhe

same manner.

Obviously, in the above-mentioned case, the disc
manufacturer (or a disc software maker) records the AUX
data and sets the output timing.

In the above-mentioned embodiment and variations
thereto, the output timing of character information for
example is specified by the address (absolute address or
offset address) in the program. It will be apparent to
those skilled in the art that, instead of address
specification, a time value from starting of music
reproduction may be récorded to specify the outpﬁt timing
for example.

The above-mentioned embodiment is a Mini Diéc
system. It will be apparent to those skilled in the art
that the present invention is widely applicable to other
various recording and/or reproducing systems.

As mentioned above and according to the invention,
the recording medium records programs as main data and data
files of characters and images for example as auxiliary
data. The data files as auxiliary data are recorded in
particular areas that provide auxiliary data areas. The
data files are controlled by auxiliary data control

information independently of the programs. Further,



sector 8, negating the need for the AUX-TOC sector 9. In this
case, the karaoke text file sector is formatted as shown in FIG 26 for
exanpl e. To be nore specific, the header, the error correction
node information (Mdde), the category information (Category), the index

i nformation (Index), and the systemidentifier (ID) are the same as those
of the above-nentioned nonvariation exanple. In the variation A  however,
an area for recording 1024 bytes of charddffer information (and control
codes) is provided as indicated wth data DKO through DK1023. An area of
the remaining 1024 bytes is used for recording the address infornatlon as

indicated wth %g@%§§§§%g%§XA§§EEQEQEHE €ﬁ40£§x1llary datArEo r mDrds

character infor _
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outputted in synchronization with the output timing in a
particular program.

The above-mentioned novel constitutions bring about
the following advantages.

Because the data files as auxiliary data are
recorded in auxiliary data areas different from program
areas and controlled by the auxiliary data control
information, the data files can be recorded, updated, and
edited independently of programs. This novel arrangement,
when recérding or modifying a data file of characters or
images as auxiliary data for example, eliminatés the need
for recording the corresponding program at the same time,
thereby realizing easy and quick recording and updating
operations. )

In addition, because the auxiliary data is
controlled by the auxiliary data control information
independently of programs. Consequently, a significantly
high degree of freedom is imparted to the data files as
auxiliary data, so that the data files can be recorded,
reproduced, edited, or their control state can be set or

updated without being constrained by the program

reproducing opération state and control state.



sector. Qoviously, in this case, the character information such
as a lyrics text that can be recorded for one track is 1024 bytes | ong per
sector, a half of the above-nentioned nonvariation exanple. However,
specifying the start and end addresses of part table in the AUX-TOC sector
8 allows the user to arbitrarily set the length of the karaoke text file

for one piece of nusic on a sector basis. . In this case, too, one
pi ece of address information correspondsigo every four bytes of character
i nformati on. To be nore specific, as showmn in FIG 27, data DKO

t hrough DK3 correspond to address data AKO t hrough AK3, data DK4 through

DK7 correspond to addr s data K4 thro DK1020 t hr ough
DK1023 correspond to a Sgﬁ iﬁ?Othﬁﬂﬁﬁ%l§£XOg§ta can be Thjg

arrangenent all ows the dISp t of, a rics text in synchronization
with its song &Y ﬁﬂ%F%F ZFﬁé°§b8%£hnEB?l%ﬁ%ﬂuﬁd%$%}¢%1+%na

exanpl e. 9 2 var|at|on B Variation B al so does not
require the cx"ﬁaqﬂlqﬁ}ar program by auxiliary data control information, a

data file as information of a song lyrics text for example
can be displayed in synchronization with program
reproduction, thereby providing operations such as display
of singing contents as music performance and display as
karaocke gquiding. Thus, the program and the data files
associated thereto can be reproduced in conjugation,
thereby providing a variety of reproducing operations.

In addition, in the"output operations in
synchronization with the coatents of a program, data file
output is not controlled by main data control information.
This facilitates the modification for example of output
timings, thereby facilitating the adjustmeat in which the
display timing of characters to be displayed is matched to
the music, or a program. This novel arrangement can
realize a recording and/or reproducing system that is high
in functional upgradability and ease of operation.

Especially because display control information
required for each character or a character string to be
displayed is recorded for character information as a data
file of auxiliary data, not only the character information

can be displayed or erased in synchronization with main



89 t he AUX-TOC sector 9. However, unlike the variation A, a karaoke text
file is fornmed by a pair of karaoke text file sector and karaoke address
sector. Nanely, the karaoke text file sector and the karaoke address
sector as shown in FIGS 23 and 24 are provided. Therefore, the size of
character information for one track is 2324 bytes. In the
variation B, the karaoke text file sector for a certain track is specified
by the AUX-TOC sector 8. The karaoke addrl®ss sector to be paired with this
karaoke text file sector is specified by predeterm ned rules. For
exanple, FIG 28 shows a cluster that is set in the karaoke text file

ar aoke text 152 SepEbRpEEten BHE et S MBS S ent s cdh ©
address sector Par HbEEFel FOAF bl TSR IeRetor al vays - sector
which i's 16 sectors ahe%g the present invention is applied to a karaoke
system for example, while reproducing a audio as a karaoke
éong by use of the main data, use of a karaoke data file as
the auxiliary data allows control operations such as
displaying a character string onto a desired display area
in a desired timed relation and imparting an effect known
as wiping to the characfers forming the displayed character
string. Namely, the present invention can realize
substantially the same display form as that generally
practiced at a commercial level for example as song lyrics
text display processing that provides karaoke signing |
guide.

While the preferred embodiments of the present
invention have 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 or scope of the appended

claims.



of that karaoke text file sector. Nanely, if the control
information is not especially provided, the karaoke text file sector and
t he karaoke ‘address sector are related with each other on a one-to-one
basis as sectors SO0 to sector S10, sector S01 to sector S11, and so on.
Thi s arrangenent al so enabl es the di splay output of

90 a lyrics text for exanple which is in synchronization with its song
or acconpani ment. . 9-3 Variatiob2@® In actual karaoke
systens, generally, several lines of alyrics text which forma totality

meani ngful as a nelody are displayed on the screen beforehand and
so-cal led w pe gracessing ;i=Pqf.ormed on the displayed characters
formng the lyrics Tines. € W pE€ processing provides a

1. A reproducing apparatus for reproducing a.
recording medium having main data area for recording a main
program composed of main data, an auxiliary data area for
recording an auxiliary program composed of auxiliary data

_corresponding to said main program composed of said main
data in said main data area, a first control area for
controlling at least a recording position of said main
program cbmposed of said main data in said main data area,
and a second control area for controlling at least a
recorging position of said auxiliary program composed of
said éuxiliary data in said auxiliary data area and timing
information for reproducing said auxiliary program in
synchroﬁization with said main program composed of said
main data in said main data area, said reproducing
apparatus comprising:

a reproducing means for reproducing said first
control area, said second control area, said auxiliary data
area, and said main data area sequentially;

a memory means for storing said auxiliary program
composed of said auxiliary data reproduced by said
reproducing means from said auxiliary data area;

a memory control means for reading from said memory

means said auxiliary program composed of said auxiliary

* ° C L M s *



capability of guiding a karaoke singer along the song being played. For
exanpl e, the w pe processing sequentially changes the display colors of

| yrics characters as the song nelody progresses. According to the
data structure and control arrangenent of the karaoke text file so far
described, a totality of lyrics text can be displayed in an appropriate
timng relation in synchronization with the song or acconpani nent for each
program (or piece of nusic) for exanplejzidowever, conparatively fine

di splay control such as wiping lyrics characters along with the progress
of a nelody as described above requires definition of predeterm ned

control informty@n Yr2poREn EptQﬁidcﬁaigcﬁf6ggéﬁaiﬂng&ﬁéhfghization

The foll owi ng describes, as the variation C,

91  karaoke texterf id-gqf QTR phBGrafdkbptBule®” A4H CEL 1 4 AP Gata area

by said reproducing means based on said timing information
reproduced from said second control area by said
reproducing means; and

a display means for displaying said auxiliary
program in synchronization with said main program, said
auxiliary program being read from said memory means.

2. The reproducing apparatus as claimed in claim
1, wherein said auxiliary program composed of said
auxiliary data recorded in said auxiliary data area is a
still image.

3. The reproducing apparatus as claimed in claim
1, wherein said auxiliary program composed of said
auxiliary data recorded in said auxiliary data area is text
data. ]

4. The reproducing apparatus as claimed in claim
1, wherein said main data is karaocke data and said
auxiliary data is lyrics text data to be reproduced in
synchronization with said karaoke data.

5. The reproducing apparatus as claimed in claim
1, wherein said first control area controls therein at
least a main program number and a start address and an end

address of said main program composed of said main data in

* c L M S *



lyrics display capability that allows the above-nentioned |yrics w ping
processi ng. The variation C does not use the AUX-TOC sector 9
either. In the variation C, character information as a karaoke text file
and display control information for displaying that character information
as actual karaoke |lyrics are stored in each sector according to
predeterm ned rules, thereby form ng the karaoke text file. I n
the variation C, |ike the above-nentioned22formats, the area recordi ng one
karaoke text file related to each of the tracks 1 through 255 by pointers
P-TNO1 through P-TNO255 in the AUX-TOC sector 8 shown in FIG 19 is

nd addr ossee. obStRetpay: Sy 55 1< HrlBod e o NI b Brdbdah, Tl

addresses of the tart %ﬂd end sectors between which the karaoke text file
of the track coPfY g to that pointer is stored. I'n this
case, however, the nunber f sect formng the kar oke .text, fil
corresponding to one tr |§909ﬂé)q99ﬁ3Q%1 é%QJ athﬁﬁ@gg §é&FoP§ln
nmust be recorded not discretek§}but contlnuously i n the AUX data area.

FIG 29 shows tRECTERFRRUMICE: |3 AP Hetii% of said auxiliary data to

be synchronously reproduced in correspondence to said main
program number, and an auxiliary program number of said
auxiliary data to be synchronously reproduced in
correspondence to said main program number.

6. The reproducing apparatus as claimed in claim
3, wherein said second control area further controls
therein a control code for controlling a display position,
a font, a font color, and a wipe timing of text data on
said display means.

7. A recording apparatus for recording auxiliary
data in a manner related to main data onto a recording
medium haﬁing main data area for recording a main program
composed of said main data, an auxiliary data area for
recording an auxiliary program composed of said auxiliary
data corresponding to said main program composed of said
main data in said main data area, a first control area for
controlling at least a recording position of said main
program composed of said main data in said main data area,
and a second control area for controlling at least a

recording position of said auxiliary program composed of

|\||\I|\ ll\l\\ |I|\l Il \l |II\



sector practiced as the variation C. It should be noted.

92 that, if two or nore sectors formthe karaoke text file corresponding
to one track, the sector shown in FIG 29 provides the start sector of

t hat karaoke text file. In this case, the format is conposed of a
header forned by slots of lines O through 3 (one line = four bytes),
error correction node information (Mbdde) in the slot of line 11, category
information (Category), index informatighps(lndex), and a systemidentifier
(ID) inthis order. The data of the karaoke text file is recorded in a

2304-byte area forned by slots of lines 12 through 587. The
above- nent i oneds 484 aaupi UESey | dathi 16 id 'dUxA0K ary BRI ErReRNdS pinlinges
of slots as shown in FIG . Therefore, the size“of each block Is 4 bytes

x 6 =24 byt gaig%firg:g;eff& bt SEproduditfy 3% 2936 158G,Ppretad 1% 96
synchronization with said main program composed of said
main data in said main data area, said recording apparatus
comprising:

a recording means for recording said auxiliary
program composed of said auxiliary data corresponding to
said main program onto said auxiliary data area;

an operating means for relating said auxiliary
program recorded by said recording means to said main
program recorded in said main data area; and

an updating means for updating, based on said
recording position of said auxiliary program recorded in
said auxiliary data area by said recording means and an
operation performed through said operating means, said
auxiliary program composed of said auxiliary data in said
auxiliary data area recorded in said second control area
and timing information for use in synchronous reproduction.

8. The recording apparatus as claimed in claim 7,
wherein said auxiliary program composed of said auxiliary
data recorded in said auxiliary data area is a still image.

9. The recording apparatus as claimed in claim 7,
wherein said auxiliary program composed of said auxiliary

data recorded in said auxiliary data area is text data.

-
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In what. follows, the byte data in one block is arranged as byte 1 through
byte 4 fromthe upper. byte to the lower byte on the top line, and
subsequently byte 5, byte 6, ..., byte 23 and byte 24 fromthe upper byte
to the |ower byte of line 2, and so on. As shown in FIG 29, SCL
(Start O Line) is set to byte 1 of block #1. SCL indicates that the
current block is a block including the 3; rt character of a line to be

di spl ayed as a karaoke |lyrics text. For nple, SOL is

93 formed by a predetermned fixed bit pattern. Nanmely, the variation C
is controlled by SCL for each character string information formng a

lyrics display line. 10. ThETkecbpling- %ﬁ{é‘ﬁgtti’s Ya @ €1 Sfhed Ci Y £a & 7

through byte 5 in block #1 respectively. stores information

i ndi cative of exmeielionsah d”ﬁtﬁ@heeﬁ{:hoﬂsOl‘caJ:XékésdéM:i”zﬂgd Said 14d£1 A
other required attributes. Fnt stores font-

data is lyrics text data to be reproduced in
synchronization with said karaoke data.

11. The recording apparatus as claimed in claim 7,
‘wherein said first control area controls therein at least a
main program number and a start address and an end address
of said main program composed of said main data in said
main data area corresponding to said main program number
and

said second control area controls therein said main
program number, an output timing of said auxiliary data to
be synchronously reproduced in correspondence to said main
program number, and an auxiliary program number of said
auxiliary data to be synchronously reproduced in
correspondence to said main proéram number._

12. The recording apparatus as claimed in claim 9
further comprising:

a display means for displaying said text data;
wherein said second control area further controls therein a
control code for controlling each of a display position, a
font, a font color, and a wipe timing of said text data to
be displayed on said display means.

13. A recording medium having a main data area for

||II|||\ 0 A



associ ated display information such as the type, size, and color of fonts
to be used by lyrics display. For exanple, this Fnt changes the setting of
character color and character attribute before and after the w ping
processing or display characters to be described later. P-X and P-Y

I ndi cates, X coordinate and Y coordi nate respectively, a display position
(for exanple, a display start position of a.lyrics display line) of the
character string information (or lyricsl@s5splay |line) controlled by SOL.
The followi ng byte 6 through byte 8 store text data. To be nore specific,
the first character of the |lyrics display Iine Is stored in byte 6 of the

block in whichrgebraXhgt 8t 18abfi Sn&XAETh mf&; U P | %atkO

characters a, b, and c, "al phabetical charac ers typl as a 1-byte code

are stored in bgheaﬁxEﬂEQE?ggQ¥£ea§ea for recordidy Qﬁ%rI?%QEULﬁé&§g§E%“pyte

9 through byte 12, a Start Address Is set~
time (or composed of auxiliary data correég%ndlng to said main

program composed of said main data, a first control area
for controlling at least a recording position of said main
program composed of said main data in said main data area,
and a second control area for controlling at least a
recording position of said auxiliary progfam composed of
said auxiliary data in said auxiliary data area and timing
information for reproducing said auxiliary program in
synchronization with said main program composed of said
main data recorded in said main data area.

14. The recording medium as claimed in claim 13,
wherein said first control area controls therein atlleast a
main program number and a start address and an end address
of said main_program composed of said main data in said
main data area corresponding to said main program number
and

said second control area controls therein said main
program number, an output timing of said auxiliary data to
be_synchronously reproduced in correspondence to said main
program number, and an auxiliary program number of said
auxiliary data to be synchronously reproduced in

correspondence to said main program number.

R



an address in the corresponding progranm) at which the |lyrics display line
controlled by the SOL of the current block is displayed is set. The
Display Start Address nay be represented by any one of the above-nentioned
absol ute address and of fset address. Wpe Start and Wde End are
set to a 2-byte area forned by byte 13 and byte 14 and a 2-byte area
formed by byt.e 15 and byte 16 respectively. Wpe Start indicates a w pe
start tinme (or address) by an offset val ug2é6or the above-nentioned D splay
Start Address. Wpe End indicates a wi pe end tinme (or address) by an

of fset value for the above-nentioned D splay Start Address.

Display End is set to a2 by aremddimpdddivey e claiaed By @148m Prspl ay
End indicates, by an offset value for the Display Start Address, a tlne

(or address) atwhéiein ddmi il 1e0a 16 p?:dgwancs:dihpmle@yolfl @«alaoah&eh
the SOL of the current line is ended (or erased). | nf ornatlo

assoct at ed Wi luad Do sptdd A1 SR akhAAEhel Al ARl gn o 86 49xnd %ﬁe

stored in the current block is stored in e 19 throug byt

i nformation associ ated 1§ ! h PG LNy M1 AsPr1adiBa 38t c15%%h w&3;

data equivalent to a duration of tine
wherein said auxiliary program composed of said auxiliary

_data recorded in said auxiliary data area is text data.

17. .The récording medium as claimed in claim 16,
wherein said second control area further controls therein a
control code for controlling each of a display position, a

font, a font color, and a wipe timing of said text data.

| M "lll 1] Ill!



necessary for wi ping the character* displayed as a lyrics text is stored.
For PL*, a during of time (normally O in

-95 may cases) fromthe end of wi ping of the character * to the start
of wi ping of a next character to be wi ped is stored. Ther ef or e,
W.a and PLa are set to byte 19 and byte 20 2f block #1 shown in FIG 29
respectively as the wipe control information about character "a" stored in
byte 6. Subsequent| yREFRGBUCING rXPPARKTUSTAIRECORNING b FARA I UtAND he
character "b" stored in byte 7 are sgh bRpINE eMﬁE&ﬁﬂd byte 22

respectively. Further, w pe control ornatlon ¢ and PLc about the
character "c" shngQAcm byt enug gmsCngmREo byte 23 and byte 24
respectively. Thus, the block in which SOL is |ocated at byte 1

is a block that includegpt Q@p%b@ﬁélﬁ@aéaﬁéc%r@iné(%@d)ﬁﬁn R i d @din

di splay lines. This SOL-including block also functions as a header area

(subsequently rghenr §deh0r8% Pecording main data, an auxiliary data area
for recording auxiliary data such as image data and text
data corresponding to the main data, a first control area
for controlling the main data area, and a second control
area for controlling the auxiliary data, the auxiliary data
is reproduced in a predetermined timed relation with the

main data based on synchronization information recorded in

the second control area.

Figure 5B

This Sheet Has Been Replaced

THIS SHEET HAS BEEN
REPLACED




header bl ock) that includes such display control information associated
with lyrics display lines as CTL, Fnt, P-X, P-Y, Display Start Address,
Wpe Start, Wpe End, and D splay End. Therefore, since these pieces of
di splay” control information nust be allocated to the predeterm ned byte
positions in the block as described above, only three characters of text
data and wi pe control information are stored in the block that has SOL.
In this case, follow ng block #1, bl ock ﬁélstores t he character

i nformati on of the sane lyrics display |

96 as block #1 and the wi pe control information associated wth this

character information. Thus, in a bIock (also referred to as a
data bl ock) follow ng the block haV|ng S@L in which the text file data
of the same lyrics display line as in the containing block, byte 1
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.data block are allocated as an area for storing the text data
corresponding to lyrics characters. The remmining byte 9 through byte 24
are set. as an area in which wipe control information W.* and PL* for the
characters (or text data) stored in byte 1 through byte 8 are stored.
As for block #2 shown in FIG 29, seven characters of text data, nanely d,
e, f, g, h, i, and | are stored in byte 1 through byte 7. In this case,
because character "j" termnates one lyyrjcs display line, no text data is
stored at byte 8. In such a case, all " are set to indicate that no
text data is stored at that byte. - I'n byte 8 through byte 22 of
bl ock #2, the wipe control information (W.d and PLd) through (W, and PLj)
about characters d, e, f, g, h, i, and j are sequentially stored. In this
case, all "Os" are set to both byte 23 and byte 24 because all "Gs" are
set to byte 8. In this case, "block #1 and bl ock #2 record the text
data of one lyrics display line (nanely 10 characters "a"
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97 through "j") and, at the sane tinme, record the display control
information such as lyrics line display timng and position and the w pe
timng for each character formng this lyrics display line. FI G
29 shows an exanple of a state in which the data about the lyrics display
line continued fromthe |lyrics display line stored in above-nentioned
bl ock #1 and block #2 is stored starting with block #3. In this state,
text data about characters k, 1, and m and acconpanyi ng w pe control
information are stored in block #3. 3742 Subsequently, karaoke text
file data complying wwith the actual display format of lyrics display line
is stored, although not shown. It shaowl d be noted that the | ast block #96
stores character information about chafacters x, y, and z forming a lyrics
di splay line continued fromthe preceding block and w pe control
informati on (W.x and PLx) through (W2 and PLz) ifio byte 1 through byte 3
and byte 8 through byte 13 respecti véRy. tHf one piece of nusic
(or one track) of karaoke text file QQta cannot b® stored in one sector,
l._.
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portion may be stored a succeeding sector in the sane format as descri bed
with reference to FIG 29. The nunber of continued sectors for storing one
pi ece of nusic (or one track) is not |limted as described before.

Actual Iy, any ) 98 nunber of sectors
may be concatenated that is enough for storing one track of karaoke text
file data. According to the above-nentioned format, if the nunber

of characters for each lyrics display line is within three for exanple,

the data equivalent to one lyrics displ44#dine conpletes only in the block
having SO., the follow ng block being set wwth a SOL corresponding to the
next lyrics display |ine. On the other hand, if the nunber of

characters formng one lyrics dis ayJIiQS e&&? 11, the block having
SOL may be followed by a bl ock havi'ng tthe“or na escri bed as bl ock #2 may

be provided continuously in the
ADDRESS EXAMPLES

CLUSTER SECTOR | 2OUND
0032h 00h | Oh

00000000001100100000000@0000

(SHORT- [00000000110010{0000000000

FORM | |
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nunber enough for storing the characters formng one |lyrics

The systemcontroller 11 can identify the

bl ocks each corresponding to
byte 1 of the
of the header block corresponding to one lyrics

t he nunber of

header bl ock.

By use of the karaoke text file data

characters per lyrics displ

line can be formed and inpart variati ons?f
| yrics text according to the display control

99 i nformati on and
character line and ea
with reference to FIGS.

| yrics display to be

descri bes,

or mat i

10 A
h cHar 2eter et eof .

di splay |ine.

delimting position between
one lyrics display line by the SOL set to

g{ line),
t he di splay of

P+ G0

30A through 30D, an exanple of karaoke

conposed

display line identified by
this SOL and the follow ng data block (no data bl ock foll ows dependi ng on
each lyrics display
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realized by the karaoke text file data
noted that it is preferable in reality

FI GS. 30A through 30D to be

conparatively | arge
exanpl e.

for

screen such as an
VWil e-the nusic
corresponding to the karaoke text file

for the
per f or med

shown in FIG 29.

29 is

It should be
di spl ay processing shown in
on a display device having a
external ly attached nonitor device
(nanely karaoke) of the track
sector shown in FIG

reproduced for exanple, the systemcontroller 11 displays a lyric text of
i, and j" at a
predeterm ned position of the display -nonitor 24 (or an externally

attached nonitor device) as shown in IGI is? b
#1 and bl ock #2 shown in FIG 29. Atdthik e

one line of text data characters

lyrics display line is timed based on the Display Start Address of bl ock

#1 and the

P- X and P-Y of bl ock #1.

timng

"a, b,6£424d, e,

f1 91 h1

ed on the

data of bl ock
tart of displaying this

U-TOC SECTOR O

di spl ay position on the dj p%ay screen is dei&ngined based on
etPPlth bigs &t or s -
control on the w pe Mgpl ay fﬁiMS‘BaCh C“SE gy ch%dﬁgéers LSB
00000000 | 11111111 T g 1t o
HEADER 11111111 (AR INEEE RN NN EREESE I B
111 11 11111111 | 00000000 }2
ClusterH | ClusterlL {Sector (O0Oh)] MODE(02h) | 3
00000000 | 00000000 | 00000000 -| 00000000 | 4
00000000 | 00000000 | 00000000 | 00000000 |5
00000000 | 00000000 { 00000000 | 00000000 |6
Maker code | Mode! code| First TNO | Last TNO |7
00000000 | 00000000 | 00000000 |Used Sectors| 8
00000000 { 00000000 [ 00000000 100000000 9
00000000 | 00000000 | 00000000 |[pisc Serial Nol 10
(" Disc 1D P-DFA P-EMPTY | 11
P-FRA P-TNO1 P-TNO2 P-TNO3 |12
POINTER J - _P-TN0O4 P-TNOS P-TNO6 -P-TNO7 {13
SECTION - ———— —
P-TN0248 P-TN0249 P-TN0250 P-TNO251 | 74
| P-TN0252 | P-TN0253 | P-TN0254 | P-TN0255 |75
00000000 | 00000000 | 00000000 | 00000000 |76
o1 00200020 éDOOOOOOO 00000000 | 00000000 |77
01h) | START ADDRESS TRACK MODE | 78
o C END ADURESS (TRACK ADDRESS) — 171 neruTion | 79
02h) (¢ START TRACK MODE | 80
) t END ADURESS (TRACK ADDRESS) —71 InermaTion] 81
03h) | START ADDRESS TRACK MODE | 82
ABLE LEND ADDRESS  TRACK ADDRESS) —7in iermution] 83
SECTION
éig? <(FCh) P\;;;E;‘ADDRESS TRA&&—;;BE\ 580
r
TABLES) UEND ADDRESS  \VRACK ADDRESS) — 7w kearutrion] 581
(FDR) | START ADDRESS TRACK MODE | 582
o "B AODRESS (TRACK ADDRESS) —17 hrimTion] 583
FEh) {¢ START ADDR TRACK MODE { 584
. TEND ADDRESS _ \VRACK ADDRESS) — i hronuirion] 585
FFh) | START ADDRESS : TRACK MODE | 586
L TEND ADDRESS (| RACK ADDRESS) LINK INFORMATION | 587



100 -according to the Wpe Start information of block #1 and the w pe
control information set to the text data characters "a, b, c, d, e, f, g,
h, i, and j" formng one line of Ilyrics text. This allows these text data
characters to be sequentially w ped starting.with "a" in synchronization.
with the progress of the nusic as shown in FIG 30B. Each w ped character
is indicated here by a hollow character for exanple. In actual w pe
processing, the w ped characters may be7i Qicated by any other form such
as changed color for exanple. So, FIG 30B shows a state in
which a lyrics text line based on text- data "k, 1, m n, and 0" is

di spl ayed below a lyrics text |line based on text data "a, b, ¢, d, e, f,

g, h, i, and j" in atined relation in which character "e" is w ped for
the case in which the contents of the karaoke text file data shown in FIG
29 are set so that the lyrics text lLine basgd on,text data "k, 1, m n,
and o" is displayed follow ng the |yftcs tedgli based on text data "a,
b, ¢, d, e f, g, h, i, and j" for exanple. :

P—FRA=] 03h

START END LINK
ADDRESS ADDRESS INFORMAT | ON
(03h) Sos Eos . 18h
J
v
(18h) Sis Eis 1Fh
J
{ .
(1Fh) S1F E1F 2Bh
J
2 _
(2Bh) S28 E2s E3h
)

(E3h) SE3 EE3 00h




.Thiis results fromstarting the display according to the Display Start’
~Address, P-X, and P-Y (stored in block #3) corresponding to the lyrics
text line based on text data "k, 1, m n, Subsequent |y,
as shown in FIG 30C for exanple, a

and o."

101 state is indicated in which the lyrics text line "a, b, ¢, d, e, f,
g, h, i, and j" has been w ped and wi ping of the followng lyrics text
line "k, 1, m n, and 0" is about to start. The tine at which the w ping
of the lyrics text line "a, b, ¢, d, e, 8f42g., h, i, and j" ends

the Wpe End in block #1 and the tinme at which w ping of

1, m n,' and o" starts is determ ned by the W pe
Start in block #3. In FIG 30D indicative of a state subsequent to
the state shown in FIG 30C, the w ping has been perfornmed up to

character "n" inclusive in the lyri csFrexl IGe 8 1,

corresponds to
the lyrics text line "k,

< 16bits Sl 16bits ———>
tMSB LSBMSB LSBIMSB LSBMSB | SB
00000000 i vatga o1 o
HEADER 11111111 11111111 11111111 IARARERIIE R
11111111 11111111 111 00000000 |2
ClusterH | Clusterl [Sector(01h)] MODE |3
00000000 00000000 | 00000000 00000000 |4
00000000 00000000 | 00000000 { 00000000 |5
00000000 00000000 | 00000000 { 00000000 {6
00000000 00000000 | 00000000 00000000 |7
00000000 | 00000000 [ 00000000 | 00000000 |8
00000000 00000000 | -00000000 00000000 |9
00000000 | 00000000 | 00000000 | 00000000 } 10
(" 00000000 | 00000000 | 00000000 | P-EMPTY | 11
: 00000000 P-TNA1 P-TNA2 P-TNA3 |12
PO INTER P-TNA4 P-TNAS P-TNA6 — | P-TNAT |13
SECT IONY B
P-TNA248 { P-TNA249 P-TNA250 P-TNA251 |74
| P-TNA252 | P-TNA253 | P-TNA254 | P-TNA255 |75
((00h) | _DISK NAME 76
DISK NAME [LINK INFORMATION| 77
(01h) | DISK NAME/TRACK NAME 18
DISK NAME/TRACK NAME {LINK INFORMATION| 79
SLoT  [(02h) | DISK NAME/TRACK NAME 80
SECTION DISK NAME/TRACK NAME [LINK INFORMATION| 81
255+1 <(03h) DISK NAME/TRACK NAME 82
SLOTS DISK NAME/TRACK NAME [ LINK INFORMATION| 83
\
(FER) | DISK NAME/TRACK NAME 584
DISK NAME/TRACK NAME LINK INFORMATION | 585
(FFh) { DISK NAME/TRACK NAME 586
g DISK NAME/TRACK NAME LINK INFORMATION] 58T

U-TOC SECTOR 1



m
h, i,
line "a, b,

and |" ended.
C,

d! )
of the Display End stor

e, f, g,

ed

the display forns shown in

pur poses

lyrics text data "a, b, c,
and o" to a same val ueéd/42 | ows sinmul taneous display of
this tinme,- specifying different predeterm ned
display positions to the P-X and P-Y for the text data of these

data "k,

102
positions.

1, m n,
these lyrics text lines.

At

e 16bits Sle 16bi ts —s>]
MSB Lsalmsa LSBIMSB LSBIMSB LSB
00000000 [ 11111111 [ 11111111 | 1111111l
HEADER (EEREEEEN I EEEEE TN DN NN SN I EEREEE
1| 111 | 11111111 | 00000000
ClusterH | Clusterl {Sector (02h) MODE
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000- | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
(100000000 | 00000000 | 00000000 | P-EMPTY
00000000 P-TRD1 P-TRD? P-TRD3.
POINTERJ P-TRD4 P-TRDS |. P-TRO6 P-TROT
SECT 10N —
P-TRD248 | P-TRD249 | P-TRD250 | P-TRD251
[ _P-TRD252 | P-TRD253 | P-TRD254 | P-TRDZ55
((00k) | DISC RECORDING DATE
[ MAKER CODE [ MODEL CODE
(01h) | TRACK RECORDING DATE
_ | MAKER CODE [ MODEL CODE
SLOT (02h) | TRACK RECORDING DATE
SECT |ON | MAKER_CODE ] MODEL CODE
255+1 (03h) | TRACK RECORDING DATE
SLOTS [ MAKER CODE [ MODEL CODE
\ .
\ \
(FEh) | TRACK RECORDING DATE
[ MAKER CODE [(LINK INFORMATION)
(FFh) [ TRACK RECORDING DATE
L | MAKER CODE T(LINK INFORMATION)

only. For exanple,
d, e, f,

h, i,

and j"
in block #1.

gy hy.iy

n,~-and o" with the wiping of the lyritcs text line Ya, b, ¢,
It should be noted that

the display of the ly

d, e

f

rics te

9,
xt

i s ended based on the information
It should be noted that
FI GS. 30A through 30D are for the illustrative
setting the Display Start Addresses for

lyrics text lines allows these lines to be displayed at
For exanple, when the display control

and j" and

desir

FI1G.9

U-TOC SECTOR 2

t he

the lyrics text

ed

is perforned

OO0~ CON = O

584
585
586
587



based on the karaoke text file data.thus specified, lyrics text |ines can
be di spl ayed that generally conplies with a normal karaoke lyrics display
arrangenent. That is, if a lyrics text containing a certain nunber of
characters (lines) in a certain timed relation is displayed beforehand,

t he characters of the displayed lyrics text can be w ped sequentially in
synchroni zation with the progress of the nelody of the nusic.

Meanwhi l e, if 2-byte-code text data such as kanji and European character -
is stored as lyrics text informati on atipm2predeterm ned position in the
karaoke text file sector practiced as the variation C, a 3-byte area, byte
6 through byte 8, is allocated to store this text data in a block to
which SOL is set for exanple (block #1 in the case of FIG 29). Hence, if
one character of 2-byte-code text data is recorded at byte 6 and byte 7,

byte 8 remains unused. If this happens,,the uppger one byte of the
2-byte-code text data may be storedf+n %yt@& E | oner two bytes being
stored in byte 1 of the follow ng block {blockK #2 'h the case of FIG 29).

| f 2-byte-code text data is stored in the karaoke

= 16bits >l 16bits ——
iMSB LSdMSB LSBIMSB LSdMSB L.SB
00000000 11111111 11111111 11111111 {0
HEADER 11111111 [RRRRARN 11111111 ERRRRRANEN B
11111 1111111 11111111 00000000 | 2
ClusterH | Clusterl |Sector(04h)| MODE |3
00000000 00000000 | 00000000 | 00000000 |4
00000000 | 00000000 | 00000000 | 00000000 |5
00000000 00000000 | 00000000 00000000 |6
00000000 00000000 | 00000000 00000000 |7
00000000 | 00000000 | 00000000 | 00000000 |8
00000000 | 00000000 | 00000000 00000000 |9
00000000 00000000 | 00000000 JCHARACTER CODE| 10
00000000 | 00000000 | 00000000 P-EMPTY | 11
00000000 P-TNA1 P-TNA2 P-TNA3 12
PO INTER P-TNA4 P-TNAS P-TNAG P-TNAT |13
SECTION e
P-TNA248 P-TNA249 P-TNA250 P-TNA251 |74
P-TNA252 | P-TNA253 | P-TNA254 | P-TNA255 |75
((00h) | DISK NAME 76
DISK NAME [ LINK INFORMATION| 77
(01h) { DISK NAME/TRACK NAME 78
DISK NAME/TRACK NAME TLINK INFORMATION] 79
SLOT (02h) | DISK NAME/TRACK NAME 80
SECTION DISK NAME/TRACK NAME [ LINK_INFORMATION| 81
96E+1  1(03h) [ DISK NAME/TRACK NAME 82
SLOTS DISK NAME/TRACK NAME [LINK INFORMATION| 83
\
—
(FER) | DISK NAME/TRACK NAME 584
DISK NAME/TRACK NAME JLINK INFORMATION| 585
(FFR) | DISK NAME/TRACK NAME 586
L DISK NAME/TRACK NAME JLING INFORMATION| 587

U-TOC SECTOR 4



103 -text file sector, two bairs of "W.* and PL*" are allocated to one
character of text data according to the format shown in FIG 29.
Therefore, setting different tinmes to these two pairs of "W* and PL*" for

control in which the left half of displayed
fol | owed by mnplng of the right half as the

ggg} I f the reproduci ng system
ﬁ ay for exanple, the variation C

syn; Enlzatlon with the

exanpl e al so all ows displ ay
characters is wped first,
nel ody goes. It shoul d be not
has no capability of lyrics text w pe
can at | east execute lyrics text dis
progress of nusic in the sane manne | héaarr ment of the karaoke
text file data described above. this case, of the contents of
t he karaoke text file data shown in FIG 29 at | east the character

informati on (or text data) and_the D sn%ws St art. Addr ess mbqftgrmatl n nmay
only be read. ’ |
MSB LSBIMSB LSBIMSB - LSB'MSB LS8
00000000 | 11111111 | 11111111 [ 1111111110
neaperd [T [T | ittt | 1t |
T | 11141111 11111111_|_00000000 | 2
Clusterd | Clusterl [Sector(00h)] MODE |3
00000000 | 00000000 | 00000000 | 00000000 |4
00000000 | 00000000 { 00000000 | 00000000 |5
00000000 { 00000000 | 00000000 | 0000000 |6
Maker code | Model code| Back UP | ASPB flag |7
Used Sectors 8
00000000 | 00000000 | 00000000 | 00000000 | 9
00000000 | 00000000 | 00000000 | 00000000 | 10
POINTER [ _00000000 | 00000000 | P-DFAA | P-EMPIY | 11
SECTIONY [ _P-BLANK | P-SPICT P-TEXT | P-KRAOK |12
00000000 | 00000000 | 00000000 | 00000000 | 13
: —_—
00000000 | 00000000 | 00000000 | 00000000 | 74
00000000 | 00000000 | 00000000 | 00000000 | 75
00000000 | 00000000 | 00000000 | 00000000 | 76
o 00000000 | 00000000 | 00000000 | 00000000 g
01h) [ START ADDRESS 00000000
o UEND ADDRESS  AREA ADDRESS) T srumiaTion 1
02h) | START_ADDRESS 00000000
CEND ADDRESS ~ CAREA ADDRESS) —{rucivromution g;
(03h) [ START ADDRESS 00000000
raLE UEND ADDRESS _ AREA ADDRESS) T inromiamion] 83
s(gtszfrslom4 i —
PA (FCh) [r START ADDRESS 00000000_| 580
AR ES) UEND ADDRESS _ \REA ADDRESS) —ruc\puatian] 581
(FOh) [ START ADORESS ~,0cr anoRESS) 00000000 | 582
LEND_ADORESS LINK_INFORMATION ggi
(FEh) [; START ADORESS : 00000000
L END ADDRESS (AERA ADDRESS) LINK INFORMATION ggg
(FFh) [ START ADDRESS 00000000
| [CEND ADDRESS  (AREA ADDRESS) Ty ypouion] 587

AUX-TOC SECTOR 0O
(AREA ALLOCATION TABLE)



the text data and the D|spl ay Start Address are read
i dentified blocks to generate |yrics text
line data from the read text data. Then, the generated lyrics text line
data may be arranged so that the lyrics text lineis displayed in a tinmed
rel ati on based on the Display Start Address. It should be noted that

To be-nore specific,
for each data area based on SQOL-

di splay of a displ ayed 104 lyrics
text line may be ended in a tine relati d2/48 which a lyrics text line is
di spl ayed based on the next Display Start Address. As descri bed,

for a lyrics text and
I nformation to be
Thi s arrangenent

the variation C specifies the chara erlS ﬁ ma{
the various control information for reac

stored as the karaoke text file data as shown in FIG 29.

realizes a display form approxi mately nformng to an kar aoke
lyrics text display method 16bi¥s Si< %L'ut
IMSB LSdMSB LSBMSB LSBMSB LSB
00000000 | 11111111 [ARERERR 11111111_|{0O
HEADER 11in 1 | 1mnmin i |1
1 11 | 11911111 | 00000000 |2
ClusterH | ClusterL |[Sector (01h){  MODE 3
00000000 | 00000000 | 00000000 | 00000000 |4
00000000 | 00000000 | 00000000 | 00000000 |5
00000000 | 00000000 | 00000000 | 00000000 |6
00000000 | 00000000 { 00000000 { 00000000 |7
00000000 | 00000000 | 00000000 | 00000000 |8
00000000 | 00000000 | 00000000 | 00000000 |9
00000000 | 00000000 | 00000000 | 00000000 |10
| 00000000 | 00000000 | 00000000 P-EMPTY | 11
P-PFRA P-PNO1 P-PN0O2 P-PNO3  ]12
POINTER P-PNO4 P-PNO5 P-PNO6 P-PNO7 |13
SECTION T ———————
(P-PN0248) | (P-PN0249) | (P-PN0250) | (P-PN0251) | 74
| (P-PN0252) | (P-PNO253) | (P-PN0254) | (P-PN0255) | 75
((00h) | START ADDRESS (COVER PICTURE SPICT MODE | 76
L END ADDRESS FILE ADDRESS) 00000000. {77
(O1h) | START ADDRESS ( PICTURE SPICT MODE | 78
" END_ADDRESS FILE ADDRESS) 00000000 |79
(02h) | START ADDRESS ( PICTURE SPICT MODE | 80
L END ADDRESS FILE ADDRESS) 00000000 | 81
(03h) | START _ADDRESS ( PICTURE SP{CT MODE | 82
gégﬁ(m LEND_ADDRESS FILE ADDRESS) 00000000 | 83
(255+1 < S — -
PART I
TABLES) |(FCh) | START ADDRESS ( PICTURE I SPICT MODE { 580
END_ADDRESS FILE ADDRESS) 00000000 | 581
(FOh) | START ADDRESS ( PICTURE - SP{CT MODE | 582
END_ADDRESS FILE ADDRESS) 00000000 | 583
(FEh) {r START ADORESS ( PICTURE SPICT MODE | 584
L END_ADDRESS FILE ADDRESS) 00000000 ] 585
(FFh) | START ADDRESS ( PICTURE. SPICT MODE | 586
L L END ADDRESS FILE ADDRESS) 00000000_| 587

AUX-TOC SECTOR 1
(STILL PICTURE ALLOCATION TABLE)



including lyrics text wipe display while relating the

nformation with the above-nentioned display
conparatively sinple contro
does not limt
- correspondi ng to one track,
characters of one piece of nusic exceeds an
accomodat ed by |inking the
Variation D

the variation C
arrangenent intended to enabl e .di spl ay

arrangenent .

contr ol
I n additi on,

char act er
I nformati on through
the variation C

the nunmber of sectors as the karaoke text file data
i f the nunber of

so that,

aver age,
enough nunber of sectors.

al |

| yrics text
characters may be

9-4

The foll owi ng desciBpé?d the variation D
the variation D al so provides

processi ng of displayed

characters.

< 16bits Sle 16bjts —=
s seluss  csehss  LselsB LS
00000000 | 11111111 | 1It10111 | (111
HeapErd [LLLLTT [T | 1 [ i
1111111 | 1111111 | 11111111 |_00000000
ClusterH | Clusterl |Sector(02h)|  MODE
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 | 00000000
00000000 | 00000000 | 00000000 |CHARACTER CODE
00000000 | 00000000 | 00000000 | P-EMPTY
00000000 | P-PNAI P-PNA2 P-PNA3-
POINTER P-PNA4 |- P-PNAS P-PNAG P—PNAT_
SECTION —_—
(P-PNA248) | (P-PNA249) | (P-PNA250) | (P-PNA251)
| [ (P-PNA252) | (P-PNA253) | (P-PNA254) | (P-PNA255)
on) | COVER PICTURE NAME T TR
O | PICTURE NAME T
stor  (©2m | ____________
SECTION ) PICTURE NAME [LINK NFORMATION
(255+1 3(03h)
SLOTS) ~——==---==--- PICTURE NAME [LINK INFORMATION
——
— i
(FER) PICTURE NAME
) [LINK INFORMATION
G )
L PICTURE NAuE [LINK INFORMATION

contr ol

a karaoke text file
I ncl udi ng the w pe

FIG.13

105

AUX-TOC SECTOR 2
(STILL PICTURE NAME TABLE)

OO WMN =D

584
585
586
587
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Li ke the above-nentioned variations, the variation D does not use the

AUX- TOC sector 9. In addition, the  variation D controls the area recording
one karaoke text file corresponding to each of tracks 1 through 255 by
specifying a particular part table. However, the variation D specifies

t hat one karaoke text file corresponding to one track is forned by the
predet er m ned nunber of continuous sectors. The foll ow ng description wll
be made by assum ng that one karaoke text file corresponding to one track
is fornmed by three continuous sectors. 14/42 FIG 31 schematically

il lustrates a mappi ng exanple of the karaoke text file data in AUX data to
be specified by pointer P-TNOn in the AUX- TOC sector 8. As shown

in the figure, the karaoke text file_.co onding to track n to be
specified by pointer P-TNOnh of the {roéecljor% is formed by areas of
three sectors (#n, #n+l, and #n+2) to be cérded tontinuously in the AUX
start address

data area. In this case, the sector #n is speC|f|ed by the
of the part table pointed by 20|nter fthe A sect i 8 and
the sector #n+2 is specified{b the e eod d address of thatmﬁﬁ- table1
In the foll ow ng descripticn1MSBhe t HISBMSBar aolt 8BIMSB LSBIMSB LS8
00000000 [ RRRRAAN 11111 1111111t {0
HEADER [RRRRRRY Hinin T e g
11111111 1 11111111 00000000 {2
Cluster | Clusterl |Sector(03h)| MODE 3
00000000 | 00000000 | 00000000 | 00000000 |4
00000000 | 00000000- | 00000000 { 00000000 |5
00000000 | 00000000 | 00000000 { 00000000 |6
00000000 | 00000000 | 00000000 | 00000000 |7
00000000 | 00000000 | 00000000 | 00000000 |8
00000000 00000000 | 00000000 | 00000000 |9
00000000 0000000 | 00000000 | 00000000 |10
(]| 00000000 | 00000000 | 00060000 P-EMPTY | 11
. 00000000 P-PRD1 P-PRD2 P-PRD3 12
POINTER P-PRD4 _P-PRDS P-PRD6 _ P-PRD7 13
SECTION T —
(P-PRD248) | (P-PRD249) | (P-PRD250) | (P-PRD251) | 74
| (P-PRD252) | (P-PRD253) | (P-PRD254) | (P-PRD255) | 75
- {toon) |____ COVER PICTURE 76
RECORDING DATE | MAKER CODE | MODEL CODE | 77
Oth) | ____ PICTURE 18
RECORDING DATE { MAKER CODE | MODEL CODE | 79
SLOT ozh) | PICTURE 80
SECTIONJ RECORDING DATE: { MAKER CODE | MODEL CODE | 81
(255+1 \(03h) |___ PICTURE 82
SLOTS) RECORDING DATE | MAKER CODE | MODEL CODE | 83
[ T
(FEh) | ____ PICTURE 984
RECORDING DATE [ MAKER CODE JLINK INFORWATION| 585
(FFR) | PICTURE : 586
L RECORDING DATE | MAKER CODE JLINK INFORMATION] 587

AUX-TOC SECTOR 3
(STILL PICTURE RECORDING DATE TABLE)



.text file sectors corresponding to one track are referred

106 to as a first sector, a second sector, and a third sector fromtop
to bottom FIGS. 32, 33, and 34 illustrate the structures of the
first sector, the second sector, and the third sector respectively of the
karaoke text file. In the first sector shown in FIG 32, a header
iIs followed by a pointer section starting with line 11. The pointer
section contains pointer P-FRA and pointers P-KRL1 through P-KRL255 in
this order. A data area starts with a dbf42at line 78 and ends with a slot
at line 587. Like that of the variation C, the data area is forned on a '
bl ock basis, each block consisting of six lines of slots (24 bytes). In
this case, 85 blocks are provided for each sector as is given by (587 -
77)/ 6 = 85. In the second sector and the third sector shown in

FIG.I5

e 16bits Sle 16bits——
s Lselss LSB,MSB LsBluse  Lsp
00000000 | 11111111 | 11111111 | 13111111 ] 0
weaoerd [T | TOITT0 | 100011111111 ]
1| 111111 | 11111111 | 00000000 ] 2
ClusterH | Clusterl |Sector (04h) MODE 3
00000000 | 00000000 | 00000000 | 00000000 | 4
00000000_| 00000000 | 00000000 | 00000000 | 5
00000000 | 00000000 | 00000000 | 00000000 6
00000000 | 00000000 | 00000000 | 00000000 ] 7
00000000 | 00000000 | 00000000 | 00000000 | 8
00000000 | 00000000 | 00000000 | 00000000 | 9
00000000 | 00000000 | 00000000 | 00000000 ] 10
- 00000000 | 00000000 | 00000000 | P-EMPTY | 11
00000000 |__P-PCOI | P-PCDZ | P-PCD3_ ] 12
POINTER | [__P-PCD4_|_P-pCD5 | P-pCo6 | P-pCDT_| 13
SECT[ON T .
(P-PCDZ48) | (P-PCD249) | (P-PCD250) | (P-PCOZ51) | 74
| [(P=PCDZ52) | (P-PCD253) | (P-PCD254) | (P-PCDZ55) | 75
00 [ 76
COVER PICTURE CODE B
Oth) L pICTURE CODE ' s
sloT |02k [ - 80
SEcT 10N PICTURE CODE ———; &
sors) | {-——pictuRe coe -~ 82
N~——— T
\
(FEh) |____p1cTURE CODE -1 e
(Fehy [ : 586
‘ PICTURE CODE - 20

AUX-TOC SECTOR 4
(STILL PICTURE CODE TABLE)



FI GS. -33 and 34 respectively, no pointer section is provided. This is
because the karaoke text file data in the first sector through the third
sector are collectively controlled by the pointers P-KRL1 through P-KRL255
of the first sector as will be described |ater. In each of the
second and third sectors, lines 78 through 587 are allocated as slots to

the data area, so that the data area consisting of 85 blocks exists in
each sector. Therefore, for the karaoke text file data forned
107 by the first sector through the 6Af¢d sector, the data areas

consisting of a total of 85 x 3 = 255 blocks exist. Nanely, as for the
data areas of the first sector thrmFu Ift:Gthur ector al one, 255 bl ocks
are set in blocks #1 t hrough #85 (% he ¥i «sectef), bl ocks #86 through
third

#170 (the second sector), and blocks #171 through #255 (the
sector). This neans that a xinun1of(ﬁ?? i nes of .
1651 s~—>]’e—— 16bits —
MSB LSdMSB LSBIMSB LSdMSB LSB
00000000 1111111 11111 11111111 j 0
HEADER 11111111 1111111 1im 111111
11111111 11 11 00000000 |2
ClusterH | Clusterl [Sector(05h MODE 3.
00000000 | 00000000 | 00000000 | 00000000 |4 -
00000000 | 00000000 | 00000000 | 00000000 |5
00000000 | 00000000 | 00000000 | 00000ODO |6
00000000 | 00000000 | 00000000 |{ 00000000 |7
00000000 { 00000000 | 00000000 { 00000000 |8
00000000 { 00000000 | 00000000 | 00000000 |9
00000000 | 00000000 | 00000000 | 00000000 |10
(| 00000000 | 00000000 | 00000000 P-EMPTY | 11
00000000 P-TNO1 P-TNO2 P-TNO3 |12
PO INTER P-TNO4 P-TNO5 P-TNO6 P-TNO7T |13
SECT 10N : —_—
P-TN0248 | P-TN0249 | P-TN0250 | P-TN0251 |74
| _P-TN0252 | P-TN0253 | P-TN0254 | P-TN0255 |75
((00h) | START- ADDRESS (COVER PICTURE 00000000 | 76
END ADDRESS QUTPUT -ADDRESS) 00000000 | 77
(01h) | START ADDRESS (PICTURE P-PNO(x) |78
END ADDRESS QUTPUT ADDRESS) LINK INFORMATION] 79
(02h) | START ADDRESS (PICTURE P-PNO(¥) |80
END ADDRESS OQUTPUT ADDRESS)  [LINK INFORMATION{ 81
(03h) | START ADDRESS (PICTURE P-PNO(2) |82
gégﬁon END ADDRESS __ OUTPUT ADDRESS) ~ |LINK INFORMATION] 83
(255+1 < N -
PART
TABLES) {(FCh) | START ADDRESS (PICTURE P-PNO(¥) {580
END ADDRESS QUTPUT ADDRESS)  |LINK INFORMATION| 581
(FDh) { START ADDRESS (PICTURE P-PNO(x) | 582
END ADDRESS QUTPUT ADDRESS) LINK INFORMATION | 583
(FER) | START ADDRESS (PICTURE P-PNO(x) | 584
END ADDRESS OUTPUT ADDRESS)  [LINK INFORMATION]| 585
(FFh) | START ADDRESS (PICTURE P-PNO(¢) | 586
L . END ADDRESS OUTPUT ADDRESS) LINK INFORMATION | 587

AUX-TOC SECTOR 5

(STILL PICTURE PLAYBACK SEQUENCE TABLE)



lyrics text can be set for one track according to the data area format of
the variation Dto be described later. FI GS. 35A through 35C are
diagranms illustrating tables providing relationships between pointer
P-KRL(n) and the slots in the first sector through the third sector.

Poi nter P-KRL(n) indicates that a lyrics text line in one track correspond
ton-th line (up to 255 lines). As showV/42 FIG 32, the value of pointer
P-KRL(n) can be set to any of P-KRL1 through P-KRL255. A value to
be actually recorded in the area of each -of pointer P-KRL(n), nanely a
val ue specified by pointer P- KRL(gt; kS o] 15 y N correspondence to the
maxi mum nunber of bl ocks 255 i ncl uged dn taé,firs sector through third
divided into

sector. The values to be specified by pointer P-KRL(n) are
the foll ow ng: 1 [err] KJ[err] 85, 86 [err] L [err] 170, 171 [err]
M[err] 255. When vadkue—K—46bi é—peci—f—i-tﬁiiitgﬂ—\@—ﬁ of
IMSB LSdMSB LSBIMSB LSdMSB LS8
00000000 11 [ARERERE 11111111 _|o
HEADER i iiin miin ARRARRANNR
1111 11111111 | 11111111 { 00000000 |2
ClusterH | ClusterL {[Sector{(06h) MODE |3
_00000000 | 00000000 | 00000000 - |. 00000000 |4
00000000 | 00000000 | 00000000 | 00000000 |5
00000000 | 00000000 | 00000000 | 00000000 |6
00000000 { 00000000 | 00000000 | 00000000 |7
00000000 { 00000000 | 00000000 | 00000000 |8
00000000 | 00000000 | 00000000 | 00000000 |9
00000000 | 00000000 | 00000000 | 00000000 |10
00000000 { 00000000 | 00000000 P-EMPTY | 11
P-TFRA P-TXT1 P-TXT2 P-TXT3 12
POINTER pP-TX14 P-TXT5 P-TXT6 | ~ P-TXT7 |13
SECTION Y —_— ———————
(P-TXT248) | (P-TXT249) | (P-TXT250) | (P-TXT251) | 74
| (P-TXT252) | (P-TXT253) | (P-TXT254) | (P-TXT255) | 75
((00h) | START ADDRESS (COVER PICTURE CHARACTER CODE] 76
END ADDRESS  TEXT FILE ADDRESS) | 00000000 | 77
(01h) | _START ADDRESS ( TEXT CHARACTER CODE| 78
END_ADDRESS FILE ADDRESS) 00000000 {79
(02h) | START ADDRESS ( TEXT | CHARACTER CODE| 80
END_ADDRESS FILE ADDRESS) 00000000 | 81
(03h) | START ADDRESS ( TEXT CHARACTER CODE| 82
TABLE END_ADDRESS FILE ADDRESS) 00000000_| 83
- SECTION
A —
TABLES) |(FCh) [ START ADDRESS ( TEXT CHARACTER CODE| 580
END_ADDRESS FILE ADDRESS) 00000000 | 581
(FDR) | START ADDRESS ( TEXT ' CHARACTER CODE| 582
END ADDRESS FILE ADDRESS) 00000000 | 583
(FER) | START ADDRESS ( TEXT CHARACTER CODE| 584
END_ADDRESS FILE ADDRESS) 00000000 | 585
(FFh) | _START ADDRESS ( TEXT CHARACTER CODE| 586
L END ADDRESS FILE ADDRESS) 00000000 | 587

AUX-TOC SECTOR 6
(TEXT ALLOCATION TABLE)



108

‘poi nter P-KRL(N),

specified in the first sector as shown in FIG
the slot at line 78 in the

start sl ot

in bl ock #1.

| f

K= 2,

(the start slot in block #2) is specified.

a slot corresponding to the specified
35A. For exanpl e,
first sector is specified. This specifies the .
the slot at line 84 in the first

Nanely, if value Kis

i f

value is

K =1,

sector

specified as pointer P- KRL(n), the slot at line 72 + 6K in the first
sector is specified. If the la
for exanple is specified, the slot at ITHe"72 + 6 x 85 =

specified fromvalue K = 85.

speci fication val ue of

speci fied

poi nter P-K
as shown in FIG 35B. Na

line 582

If value L is taken as the

3578,

line 6L - 438 in the second sector |s speC|f|ed

di cated by the

For exanpl

= 86, then 6 x 86 - 438 = 78,and sl,ot at |ine 78 |q %G% second
(the start slot of block #8 'S sp #ﬁe b
87 and the slot at |line 87 | gt he Qﬂ secg_gglMgg he SLS’:B!MSB sl OtL§B
#86) is specified. 1T L = 14008455000 F #9911 | 11111191 | 11111111
HEADER 1111111 1111111 111111 1111
[ERRRERR! LARRRARN 11111 00000000
ClusterH | Clusterl |Sector (07h) MODE
00000000 00000000 | 00000000 '| 00000000
00000000 00000000 { 00000000 | 00000000
00000000 00000000 | 00000000 | 00000000
0000000 00000000 | 00000000 00000000
00000000 00000000 | 00000000 00000000
00000000 00000000 | 00000000 | 00000000
00000000 00000000 | 00000000 00000000
(1700000000 00000000 | 00000000 P-EMPTY
00000000 P-TNO1 . P-TNO2 P-TNO3
POINTER J P-TNO4 P-TNOS _P-TNO6 P-TNOT
SECTION ——
P-TN0248 P-TNO249 | P-TNO250- | P-TNO251
| P-TNO252 | P-TNO253 { P-TN0254 | P-TN0255
((00h) { START ADDRESS. (DISPLAY TEXT 1 00000000
END ADDRESS QUTPUT ADDRESS) ‘| 00000000
(01h) | START ADDRESS  (TEXT OUTPUT P-TXT (%)
END ADDRESS ADDRESS) LINK INFORMATION
(02h) | START ADDRESS (TEXT QUTPUT P-TXT ()
END ADDRESS ADDRESS) LINK INFORMATION
(03h) | START ADDRESS  (TEXT oUTPUT P-TXT (%)
TABLE END ADDRESS ADDRESS) LINK INFORMATION
SECTION ___ —
éiﬁs” < —
TABLES) | (FCh) [ START ADDRESS (TEXT OUTPUT P-TXT (x)
END ADDRESS ADDRESS) LINK |NFORMATION
(FDh) { START ADDRESS  (TEXT QUTPUT P-TXT ()
END ADDRESS ADDRESS) LINK {NFORMATION
(FERh) | START ADDRESS  (TEXT OUTPUT P-TXT (2)
END ADDRESS ADDRESS) LINK INFORMATION
(FFh) | START ADDRESS  (TEXT oUTPUT P-TXT (%)
L . END ADDRESS ADDRESS) LINK INFORMATION

AUX-TOC SECTOR 7
(TEXT PLAYBACK SEQUENCE TABLE)

4BLock #85 in the first sector

S

t he second sector is

sl ot at

e, if

sect or

- 438
bl ock

WO~ WN—=O

580
581
582
583
584
585
586
587

L



- 438 = 582, -and the start slot of the |ast block #170 of the second
sector is specified. If value Mis taken as the specification

val ue of 109 poi nter P-KRL(n), the
slot indicated by ine 6M-948 in the third sector is specified as shown
in FIG 35C. For exanple, if M= 171, then 6 x 171 - 948 = 78 and
the slot at line 78 in the third sector*létégf start slot of block #171) is

specified. If M= 172, then 6 x 172 - 87 and the slot at line 87 in
the third sector (the start slot of block #86) is specified. If M= 255,
the start slot of the last block #255 of the third sector, the slot at

line 582 (6 x 255 - 948 = 582) is eﬂif d. L 9\/ Nanel y, the
speci fication val ue of pointer P-KRL(H) an be entual |y regarded as
specifying a block in correspondence to bl ock nunbers #1 through #255

stored in the first secto th.roug?sgit%g t hi rd>sector. 16bits
IMSB LSB‘MSB LSBIMSB LSB'MSB LSB
00000000 1 111 11111111_|0
HEADER 111111 i | nuni i 1
11111111 1 11111111 00000000 |2
ClusterH. | ClusterlL |Sector (08h) MODE 3
00000000 | 00000000 | 00000000 | 00000000 |4
00000000 | 00000000 | 00000000 | 00000000 {5
00000000 { 00000000 | 00000000 { 00000000 {6
00000000 { 00000000 | 00000000 | 00000000 |7
00000000 00000000 | 00000000 | 00000000 |8
00000000 | 00000000 | 00000000 | 00000000 |9
00000000 00000000 | 00000000 | 00000000 |10
({ 00000000 | 00000000 | 00000000 P-EMPTY |11
P-KFRA P-TNO1 P-TNO2 P-TNO3 12
PO INTER P-TNO4 P-TNOS P-TNO6 P-TNO7 13
SECTION
- -] P-TN0248 | P-TN0249 | P-TN0250 | P-TN0251 {74
| _P-TN0252 | P-TN0253 | P-TN0254 | P-TN0255 |75
00000000 | 00000000 | 00000000 | 00000000 |76
00000000 | 00000000 | 00000000 | 00000000 |77
((01h) | START ADDRESS (KARAOKE TEXT CHARACTER CODE| 78
END ADDRESS FILE ADDRESS) 00000000 |79
(02h) | START ADDRESS (KARAOKE TEXT CHARACTER CODE| 80
END ADDRESS FILE ADDRESS) 00000000 | 81
(03h) | START ADDRESS (KARAOKE TEXT CHARACTER CODE| 82
TABLE END ADDRESS FILE ADDRESS) 00000000 183
SECTION|  ——— —
éig?‘ 4(FCh) START ADDRESS . (KARAOKE TEXT CHARACTER CODE| 580
TABLES) END ADDRESS FILE ADDRESS) 00000000 | 581
(FOR) | START ADDRESS (KARAOKE TEXT CHARACTER COOE| 582
END_ADDRESS FILE ADDRESS) 00000000 | 583
(FER) | START ADDRESS (KARAOKE TEXT CHARACTER CODE| 584
END ADDRESS FILE ADDRESS) 00000000 | 585
(FFh) | START ADDRESS (KARAOKE TEXT CHARACTER CODE| 586
L END ADDRESS FILE ADDRESS) 00000000 | 587

AUX-TOC SECTOR 8
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The bt ock specified by poi nter P-KRL(n) is the first block of the blocks
that form"n" lyrics text line in one track and is always the header bl ock
with SOL set to its byte 1 if the format of the karaoke text file data to
be described later is foll owed. For exanple, the systemcontroller
P-KRL(n) as shown in FIGS. 35A through thereby identifying a required
tion) for_exanple is |
poi nter P-KRL2, the sl ot at I|ne 841%? t}he f'rE% ctor is specified as

11 reads pointer P-KRL(n) of the first sector and executes conputati onal
processi ng such as described above accor égg to the value of pointer

sl ot position specified by this pointer.

110 If " (i n decinal recorded as
given by 72 + 6K = 72 + 6 x 2 = 84. ThIS nmeans that the blocks for storing

a kar aoke
< 16bits Sle 16bits ——=
IMSB LSB'MSB, LSBIMSB LSBlMSB LSB
00000000 [ 11111111 [ 11111111 | 11111111 ] O
HEADER i | a1
T [ (1 [ 1111111t | 00000000 | 2
ClusterH | Clusterl |Sector (09h) MODE 3
00000000 | 00000000 | 00000000 | 00000000 | 4
00000000 | 00000000 | 00000000 | 00000000 | 5
00000000 | 00000000 | 00000000 | 00000000 | 6
00000000 | 00000000 | 00000000 | 00000000 | 7
00000000 | 00000000 | 00000000 | 00000000 | 8
00000000 [ 00000000 | 00000000 | 00000000 | 9
00000000 | 00000000 | 00000000 | 00000000 | 10
(100000000 | 00000000 | 00000000 | P-EMPTY |11
00000000 P-TNO1 P-TNO2 P-TNO3__ | 12
POINTER J P-TNO4 P"T NOS P-TNOG P-TNO7 13
SECTION —
P-TNO248 | P-TN0249 | P-TN0O250 | P-TNO251 | 74
[ P-TN0252 | P-TN0253 | P-TNO254 | P-TN0255 | 75
00000000 | G0000000 | 00000000 | 00000000 | 76
00000000 | 00000000 | 00000000 | 00000000 | 77
((01h) [ START ADDRESS_ (KARAOKE ADDRESS | 00000000 | 78
END ADDRESS FILE ADDRESS) 00000000 | 79
(02h) | START ADDRESS (KARAOKE ADDRESS | 00000000 | 80
END ADDRESS FILE ADDRESS) 00000000 | 81
(03h) | START ADDRESS (KARAGKE ADDRESS | 00000000 | 82
TABLE END ADDRESS FILE ADDRESS) 00000000 | 83
SECTION
(255 < — —
?ﬁ EIES) (FCh) | START ADDRESS (KARAOKE ADDRESS | 00000000 | 580
END ADDRESS FILE ADDRESS) 00000000 | 581
(FOh) | START ADDRESS (KARAOKE ADDRESS | 00000000 | 582
END ADDRESS FILE ADDRESS) 00000000 | 583
(FEh) | START ADDRESS (KARAOKE ADDRESS | 00000000 | 584
END ADDRESS FILE ADDRESS) 00000000 | 585
(FFh) | START ADDRESS (KARAOKE ADDRESS | 00000000 | 586
L END ADDRESS FILE ADDRESS) 00000000 | 587

AUX-TOC SECTOR 9
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text file as a second lyrics text line in a certain track starts with the
slot at line 84 of the first sector (block #2). At this tinme, block #2 is
t he header block with SOL recorded at its byte 1. FIG 36 shows
the format of karaoke text file data for one line of karaoke lyrics text.
It is assunmed here that the lyrics line be stored first in a track.
Namely, FIG 36 shows the structure of one line of lyrics text file
that starts with the slot at line 78 of the first sector specified by ."1"
(deci mal notation) of pointer P- KRL1 @l/#Be first sector. It
shoul d be noted that the description of the sanme portions in FIG 36 as
those defined for the variation C shown in FIG 29 will be omtted.

In the variation D, character information as a |lyrics text is not stored
in byte 8 of each block. Instead, over the first sector through the third
sector, link information indicative of a next block position is stored.
In this case, any one of 1 through 255 (decinmal notation) is recorded as

link information LinkP according
FI1G.21

data -

< 16bits Sl 16bits ——=
iMSB LSdMSB LSBIMSB LSdMSB LSB
00000000 1111 11111111 11111111 | o
HEADER 1111111t | 11 11111111 11111111 |1
11111111 1111111 11111111 00000000 |2
ClusterH ClusterL Sector MODE 3
00000000 | 00000000 | 00000000 | 00000000 |4
_ Mode Category Index ID 5
A DPO DP1 DP2 DP3 6
- DP4 DP5 DP6 DP7 7
DP8 DP9 DP10 DP11 8
DP12 DP13 DP14 . DP15 9
DP16 DP17 DP18 DP19 10
- DP20 oP21 . pP22 DP23 11
Doyy —————
BYTES [ 71—
DP2300 DP2301 DP2302 DP2303 581
0P2304 DP2305 DP2306 DP2307 582
DP2308 DP2309 DP2310 DP2311 583
DP2312 pP2313 0P2314 DP2315 584
DP2316 pP2317 DP2318 DP2319 585
\ DP2320 DP2321 DP2322 DP2323 586
EDC O EOC 1 EDC 2 EDC 3 587

PICTURE FILE SECTOR



to the same definition as the speci fication val ue of

descri bed above with reference to FIG 35.
the current block is
a block with LinkP = 0 set
formng one lyrics text
in block # with SOL set to
lyrics text are stored in byte 6 and byte 7

l'ine for this track
stored in byte 8
after bl ock #1, block #4
72 + 6 x 4) of the first sector being the

to FIG 36,

"a" and "b" forming a
This neans that the first 42/
"a" and "b".
This logically

respectively.

start with characters
I ndi cates LinkP = 4 (= K).

line 96 (=
If the block for form ng the same lyrics text
LinkP = 2 is

with the slot at
first slot.

that of block #1 is block #2 for exanpl e,
Li ke the variation C shown:

F1G.22

i nformati on.

is the

A2cs text
The ‘1ink infornmation
i nks,

If LinkP =0, it
foll owed by no other bl ocks.
| ast bl ock of nore than one bl ock
l i ne of karaoke text file data.
its byte 1,

poi nter P-KRL(n)
i ndi cat es t hat

I n other words,

set for the link

N AWN—O

— = O 00
=

'<———16bits 16bits —>
MSB L-SB’MSB (SBiMSB LSBIMSB (S8
00000000 | 11111111 | 11111111 | 11111111
HEADERS | | IO |1 |
11111 | 111111 | 11111111 | 00000000
ClusterH Clusterl Sector MODE
00000000 | 00000000 | 00000000 | 00000000
Mode Category Index ID
] DTO T DT2 DT3
T4 DTS D16 DT7
DT8 DT9 DT10 DT11
0T12 DT13 0T14 DT15
DT16 DTI7 DT18 DT1S
DT20 D121 DT22 DT23
DATA ™—/4m o ]
2328 MmMmMmMmMmM—mM03m™ —
BYTES 72300 DT2301 DT2302 DT2303
DT2304 DT2305 DT2306 DT2307
DT2308 DT2309 DT2310 072311
DT2312__|_ 012313 DT2314 012315
DT2316 DT2317 DT2318 DT2319
072320 DT2321 DT2322 DT2323
EDCO EDCI EDC2 EDC3

TEXT FILE SECTOR

Referring

i ne

581
582
583
584
585
586
587

text data of characters

as



in FIG 29, CTL, Fnt, P-X, P-Y, Display Start Address, Wpe Start, and

W pe End are set at predeterm ned byte positions in block #1. In block #1
in this case, wipe control information W.a, PLa, W.b, and PLb associ at ed
with characters "a" and "b" are set in bytes 19 and on. Byte 23 and byte
24 in this case are not defined. This is because

112 no text data is stored in byte 8, so that wipe control information
to be set to byte 23 and byte 24 does not exist. In block #3 to
be |linked after the above-nentioned blggk gl, text data characters "c",
“dr, "e", "f", "g", "h", and "i" are s {84 in byte 1 through byte 7. The

link information at byte 8 is LinkP = 0, indicating that block #3 is
foll owed by no other blocks. Nanely, the text file data formng this one
lyrics text line is formed by two blocks #1 and #3. One line of lyrics
text is fornmed by

F1G.23

< 16bits < 16bits ——=
IMSB LSdMSB LSBIMSE LSdMSB LSB

00000000 1111111 111111 1 jo
HEADER T - 11 (RRRAREN 11111111 |1
11111111 11111111 11111111 00000000 {2
' ClusterH | ClusterlL Sector MODE 3
00000000 00000000 | 00000000 | 00000000 |4
Mode Category {ndex D 5
DKO DK1 DK2 DK3 6
DK4 - DK5 DK6 - DK7 7
DK8 DK9 DK10 DK11 8
DK12 DK13 DK14 DK15 |9
_ DK16 DK17- DK18 DK19 10
DATA DK20 DK21 DK22 DK23 11
G ————
0K2300 DK2301 DK2302 DK2303 | 581
0K2304 DK2305 DK2306 DK2307 | 582
DK2308 DK2309 DK2310 DK2311 583
DK2312 DK2313 | DK2314 DK2315 {584
DK2316 DK2317 DK2318 DK2319 | 585
DK2320 DK2321 DK2322 DK2323 ] 586
EDCO EDC1 EDC2 EDC3 587

KARAOKE TEXT FILE SECTOR



nihe text data characters "a, b, c,-d, e, f, g, h, and i". "

bl ock #3,
characters
all "Gs"

and PLi

one |ine of

"C,

are
bl ock #3 shown in FIG 36, w pe control
associated wth

d,

e, f, g,

lyrics text

S
and h"

conpleted by storing text data
in byte 1 through byte 6 for exanple,

text data characters c,

sequentially stored in byte 9 through byte 22.
and byte 24 are left undefined because 28842ink information is set to byte

8 of bl ock #3.
sector controls blocks in the first sector through the
free areas by way of exanple.

In this case too,

d1
In this

set to byte 7 in which no text data is stored.
I nformation W.c,
e, f,

g, h,
case tOO,

If, in-

In

PLc through W.i,
and i

are
byte 23

In the variation D, pointer P-FRA in the first
third sector as

a value to be set to pointer P-

255 (decimal notation) according to

F1G.24

e 16bits Sle 16bits ———=
MSB LSdMSB LSBIMSB - LSdMSB LSB
00000000 1111111 111111 111111
HEADER<. 1111111 RRARRRAR AREREER] it
11111111 1111 [RARAERA! 00000000
ClusterH Clusterl Sector MODE
00000000 00000000 | 00000000 | 00000000
Mode Category Index ID
AKO AK1 AK2 AK3
AK4 AKS AKB AKT
AK8 AK9 AK10 AK11
AK12 AK13- AK14 AK15
AK16 AK17. AK18 AK19
DATA AK20 AK21 AK22 AK23
2324 L1 ) ]
BYTES s
AK2300 AK2301 AK2302 AK2303
AK2304 AK2305 AK2306 AK2307
AK2308 AK2309 AK2310 - {  AK2311
AK2312 AK2313 AK2314 AK2315
AK2316 AK2317 AK2318 AK2319
\ AK2320 AK2321 AK2322 AK2323
EDCO EDC1 EDC2 EDC3

KARAOKE ADDRESS SECTOR

113

FRA is one of 1 through:

~NONBRWN = O

-t b O OO
-0

981
582
583
584
585
586
587



the same definition as the speci fication val ue of pointer

described with reference to FIG 35 based on an actual control

arrangenent . For exanple, to control an unused area in the first
sector through the third sector by pointer P-FRA, a certain block (#n)
that is the start block of the unused:area is specified by pointer P-FRA
(as described above, the slot at the start line of that block is
specified). If this block (#ny is foll ogd2by a block as an unused area, a
value indicative of the slot at the first line of the block as an unused

area follow ng the bl ock (
I nformation at byte 8 of t

#n)
he bl

is recorded to the

23 oA

| f

P- KRL( n)

area of the |ink
exanpl e.

t he current

block is followed by no other bloc rea, all "Gs" for
exanple are recorded as the link information at byte 8. Li ke the
variation C, the above-nentioned k genent realizes a

di spl ay operation approxi

mat el y c@r@@ﬁﬁi r%it)%‘:;t%m@l%n

kar aoke lyrics

text displaying arrangengnt. Nanely, the kayaoke |yrjcs text ,display
capability based on the arfﬁggenenf described with o FIG 29 is
provi ded. I'n thi g e, a |[Bikhoke tE¥C2fi1e HIK8ne Iyflics
—~| 59h 6Fh 75h 20h
(Y) (o) (u) ()
DK4 DKS DK6 DK7
= 6Bh 6Eh 6Fh TTh
(k) (n) (o) (w)
— |
KARAOKE ADDRESS SECTOR
(EXAMPLE OF OFFSET ADDRESS)
| I I
AKO |AK T [AK2 |AK3
— 00h 00h 40h 00h
(0032h CLUSTER, 04h SECTOR, Ch SOUND GROUP) (DUMMY)
AK4 . |AKS5 | AK6 |AKT
> 00h 01h 39h 00h
(0032h CLUSTER, 13h SECTOR, Sh SOUND GROUP) (DUMMY)

F1G.25C

KARAOKE ADDRESS SECTOR

(EXAMPLE OF ABSOLUTE ADDRESS)

| [ |
AKO | AK 1 |AK2 {AK3
00h C8h 40h 00h
(0032h CLUSTER, 04h SECTOR, Oh SOUND GROUP) . (DUMMY)
AK4 | AKS [AKS6 [AKT
00h C9h 39h 00h
(0032h CLUSTER, 13h SECTOR, 9h SOUND GROUP) (DUMMY)




- correspondi ng degree of freedomcan be inparted to the

114 .text display line is fornmed by linking blocks by the Iink
information. Therefore, within the areas of the first sector through the
third sector for one track, not only various display control information
for lyrics text <character information can be changed, but also a
modi fication and -
For exanple, in making
characters E?%%forning a certain lyrics text
line, if the nunber of blocks neCessarﬁ form ng a karaoke text file
for that lyrics text display line increases, a particular block may. be
sel ected from anong free area bl ocks or unused blocks in the first sector
through the third sector and add the selected block to the blocks formng
t he karaoke text file. In doing so, the link relation of the newly added

change of the character information.
nodi fication such as addi ng

bl ock is indicated by the Iink infoFgat‘oT:?f zg?esreceding

e 16bits > 16bits ——
MSB LSAMSB LSBIMSB LSdMSB LSB
00000000 11111111 T 1 11111t 4o
HEADER [RRARRRE! 1111111 11111111 11111111 1
11111111 11111111 | 11111111 | 00000000 j2
ClusterH ClusterL Sector MODE 3
00000000 | 00000000 | (00000000 | 00000000 |4
Mode Category Index 1D 5
00000000 { 00000000 | 00000000 | 00000000 |6
e
0KO DK1 DK2 DK3 76
: DK4 DK5 DK6 DK7 17
DK8 DK9 DK10 DK11 78
TEXT DK12 DK13 DK14 DK15 78
?8;2 DK16 DK17 DK18 DK18 8
BYTES [ ————————— |
DK1012 DK1013 DK1014 DK1015 329
DK1016 DK1017 DK1018 DK1019 330
\J DK1020 0K1021 DK1022 DK1023 331
/ AKO AK1 AK2 AK3 332
AK4 AKS AK6 AKT 333
AK8 AK9 AK10 AK11 334
ADDRESS L | 1L ——r— ]
DATA e o
1924 [TAKI008 | AK1000 | AKT0T0 | AK10TI | 584
AK1012 AK1013 AK1014 AK1015 585
l AK1016 AK1017 AK1018 AK1019 586
AK1020 AK1021 AK1022 AK1023 587

KARAOKE TEXT SECTOR



bl ock: - . Wien t he nunber of bl ocks enough for storing the karaoke
text file for the lyrics text display |line has been allocated, the data
nodi fied by adding the lyrics text characters may be witten to the
above-nenti oned bl ocks. 1In doing so, the value of pointer P-FRA in the
first sector and the link information in the block as a free area are
rewitten as required. : - 115

It should be noted that, although the vafh%%ion C and the variation D have
been described as exanples of applicati®© 0 a karaoke system the actual
application is not limted to this gl | For, le, it is practicable
to record a foreign | anguage IearnirE.[sjft r.ezzrgmin t he program area
as the main data to generate and record corresponding text file data based
on the variation C and the variation D. Nanely, in synchronization with

t he

DKO DK DK2 0K3
‘=] 59 6Fh 75h 20h
DKd DKS DKG K7
— = 68gh 6Eh 6Fh 7Th
DK1020 DK1021 DK1022 0K1023
AKO AK1 AK2 AK3
—>|  (O0h 0Ch 40h Q0h -
AKa AKS AKG AKT
——=| ook 0th 3%h 00h

KARAOKE TEXT FILE SECTOR



pronunci ation of a sanple foreign | anguage sentence as the nmain data,
characters forning that sanple sentence or a reply sentence are displayed,
in which wipe processing is performed as a pronunciation guide for
exanple. In other words, in at least the variation C and the variation D,
any software that can inpart the variation in display formto displayed
characters.by predeterm ned display control information is not by any
means limted to the karaoke application. Therefore, the display control
information nmay be defined for a charact®®2string or each character in

ot her appropriate manners than those_ﬂfiLned in the wvariation C and the
variation D. In the above-nerti oned enbpdi fent and vari ati ons
thereto, a magneto-optical disc is usgd for the disg 90. It wll be
apparent to those skilled in the art tjhat the sfkrudtures and out put
operations of the AUX data and AUX- 116
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TOC may al so be applied to a reproduction-only disc in the same nmanner.
Qobvi ously, in the above-nentioned case, the disc manufacturer (or a disc
software maker) records the AUX data and sets the output timng.

In the above-nenti oned enbodi nent and variations thereto, the out put
timng of character information for exanple is specified by the address
(absol ute address or offset address) in the program It wll be apparent
to those skilled in the art that, instead of address specification, a
time value fromstarting of nusic ion may be recorded to specify
the output timng for exanple. The above-nenti oned enbodi nent is
a Mni Disc system It will be a rent 4o tho skilled in the art that
the present invention is wdely asg?iigb }é?bgﬁbr vari ous recording
and/ or reproduci ng systens. As nentioned above and according to
the recording mediumrecords prograns as main data and data

repr

t he i nvention,

files of characters and i H*ﬂﬁ@Le_asngXLLLaLyebﬁﬁta__lﬂg dat a
files as auxiliary data arg recordedfin partigular aregs that prqvide
auxiliary data areas. The _IMSB LSBIMSB LSBMSB LSBIMSB LSB
- 00000000 111111 [ ARRRARN] 11111111 |0
HEADER [RRRARAR 11111111 1111111 [ARRRARNIN B
111 Hinm 11111 00000000 |2
ClusterH | ClusterL Sector MODE 3
00000000 | 00000000 | 00000000 | 00000000 | 4
00000000 | 00000000 | 00000000 | 00000000 |5
00000000 | 00000000 | 00000000 | 00000000 |6
00000000 | 00000000 | 00000000 | 00000000 |7
00000000_| 00000000 | 00000000 | 00000000 |8
00000000 | 00000000 | 00000000 | 00000000 |9
00000000 | 00000000 | 00000000 | 00000000 | 10
Mode Category Index iD 11
(" SOL CTL Ent PX 12
P-Y Y| Y ley 13
BLOCK J <Display Start Address>
# <Wipe Start> - <Hipe End>
<Display End> WLa PlLa 74
g WLb PLb Wie PLc 175
( Mdy leJ - 1f] gy 76
Y Vig - LT 00000000 | 77
BLOCK J WLd PLd Wie PlLe 78
12 WLf PLf ¥lg PLg 79
WLh __PLh WLi PLi 80
g WLj PLj 00000000 | 00000000 | 81
( SOL CTL Fnt pP-X 82
. P-Y TkJ My Y 83
DATA i : : : . 84
(2304 BYTES, ! : :
96 BLOCKS) : . . :581
% xJ lyj lz] 00000000 ] 582
00000000 | 00000000 | 00000000 | 00000000 | 583
BLOCK4 WLx PLx WLy PLy 584
96 WLx _PLz 00000000 | 00000000 |} 585
00000000_| 00000000 | 00000000 | 00000000 | 586
.| 00000000 | 00000000 § 00000000 | 00000000 | 587
L -
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data files are controlled by auxil.iary data control information,
i ndependently of the progranms. Further,

117 appropriately specifying the auxiliary data control information
allows the data in a certain data file to be outputted in synchronization
with the output timng in a particular program The

above- nenti onéd novel constitutions bring about the follow ng advant ages.
Because the data files as auxiliary data are recorded in auxiliary data
areas different from program areas and367ng(ﬂl ed by the auxiliary data
control information, the data files can ‘bé recorded, updated, and edited
i ndependently of prograns. This novel arrangenent, when recording or

nodi fying a data file of characters or images as auxiliary data for
exanple, elimnates the need
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for recording the correspondi ng programat the same tine, thereby To.
real i zi ng. easy and qui ck recordi ng and updati ng operations. I n
addi tion, because the auxiliary data is controlled by the auxiliary data
control information independently of prograns. Consequently, a
significantly high degree of freedomis inparted. to the data files as
auxiliary data, so that the data files can be recorded, reproduced,
edited, or their control state can be sgt or updated w thout being
constrai ned by the program. reproducing Bﬁégation state and control state.
118 Because data files as auxiliary data can be outputted in
synchroni zation with the output timng in a particular program by
auxiliary data control information, a data file as information of a song
lyrics text for exanple can be displayed in synchronization with program
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reproduction, thereby providing operations such as di'splay of. singing
contents as nusic performance and di splay as karaoke guiding. Thus, the
program and the data files associated thereto can be reproduced in
conjugation, thereby providing a variety of reproduci ng operations.

In addition, in the output operations in synchronization with the contents
of a program data file output is not controlled by main data control
information. This facilitates the nodif?éat?on for exanpl e of out put
timngs, thereby facilitating the adjustnent in which the display timng
of characters to be displayed is ma or a program This

hed t t nusi c,
novel arrangenent can realize a re rqinﬁghnd/ rA eproduci ng system t hat
and edasé o eration.

is high in functional upgradabilit. _
Especi al |y because di splay control i'nformation required for each character

or a character string to be Wuigswm%ﬁg&%
I nformation as a data file df auxiliany. data, npt only the charactqr
informati on can be di spl ayedM88 erah&£h331 sy Bi zat iLSBIMGR t h hEBI
00000000 111N i 11111111 _jo
HEADER 11 [ ARRNERR 11111 [RAENARREE D
11111111 (ARRRRRE i 00000000 |2
ClusterH | Clusterl | Sector _MODE . |3
00000000 | 00000000, | 00000000 | 00000000 |4
00000000 | 00000000 | 00000000 .{ 00000000 {5
00000000 | 00000000 | 00000000 | 00000000 |6
00000000 | 00G00000 | 00000000 | 00000000 |7
00000000 | 00000000 | 00000000 | 00000000 |8
00000000 | 00000000 | 00000000 | 00000000 |9
00000000 { 000000G0 | 00000000 | 00000000 |10
00000000 | 00000000 | 00000000 | 00000000 {11
P-FRA _P-KRL1 P-KRL2 P-KRL3 12
" P-KRL4 P-KRLS P-KRL6 P-KRLY {13
POINTER — —
SECTION . : :
P-KRL248 | P-KRL249 | P-KRL250 | P-KRL251 |74
P-KRL252 | P-KRL253 | P-KRL254 | P-KRL255 |75
00000000 | 00000000 | 00000000 | 00000000 |76
00000000 | 00000000 | 00000000 { 0000000C |77
(SPECIFIED 1= | 18
vaLge;y (] 79
' 80
"""""""" BLOCK (#1) T 8
vl ] 82
: 83
[ 580
B 581
8—=> | __ 582
____________________________ 583
------------- BLOCK (#85)  -—-——---—--- ood
N 586
587
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119 -data reproduction but also a variety of display effects can be
inparted to displayed characters. ' If the present invention is
applied to a karaoke system for exanple, while reproducing a audio as a
- karaoke song by use of the main data, use of a karaoke data file as the
auxiliary data allows control operations such as displaying a character

string onto a desired display area

i nparting an effect known
di spl ayed charact er

string. Nanely,

in a desired tinmed rel ati on- and

as wiping to gbg4gharaeters formng the
the present invention can realize

substantially the same display formas  that generally practiced at a

comrerci al | eve

for exanple as son
provi des karaoke signing. guide.

A S

| spl ay processing that
preferred enbodi nents

of the present invention have been described using specific terns, such
description is for illustratijye pur nly, an% it isqt0, be undgrstood
t hat cﬁanges and vari ations jﬁ? be ma §t%’thou_ epartih '#Pon1th spirit
or scope of the appended claysg. . LSBIMSB LSBIMSB LSBIMSB LS8
00000000 11111111 [RRERAAR 11111111 4o
HEADER 11111 111 1111111 RRRRRNREN R
e o nuim 11111111 00000000 |2
Cluster | Clusterl Sector MODE |3
00000000 | 00000000 | 00000000 | 00000000 |4
(00000000 | 00000000 | 00000000 | 00000000 |5
(00000000 00000000 | 00000000 | 00000000 |6
00000000 | 00000000 { 00000000 | 00000000 |7
00000000 | 00000000 { 00000000 | 00000000 |8
00000000 | 00000000 | 00000000 | 00000000 |9
00000000 | 00000000 { 00000000 § 00000000 |10
00000000 ; 00000000 | 00000000 | 00000000 | 11
00000000 { 00000000 | 00000000 | 00000000 |12
00000000 | 00000000 | 00000000 | 00000000 |13
—_— .
00000000 | 00000000 | 00000000 | 00000000 {74
00000000 | 00000000 | 00000000 | 00000000 |75
00000000 { 00000000 | 00000000 | 00000000 | 76
00000000 | 00000000 | 00000000 | 00000000 |77
(SPECIFIED 86— | . 18
VALULE] (. 19
-------------- BLOCK (#86)  —--------——nf 0
81> 82
83
\ \
— 580
581
(V= 582
______________ 1883
-------------- BLOCK (#170)  ————1 cos
I 586
587
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- area for

<What is clainmed is: 1. A reproducing apparatus for
reproduci ng a recor di ng nediun1having mai n data area for recording a main
program conposed of nmin data, an auxiliary data area for recording an
auxiliary program conposed of auxiliary data corresponding to said nain
program conposed of said main data in said nmain data area, a first contro
controlling at least a recording position of said main program
conposed of said main data in said nmain3#82a area, and a second contro
area for controlling at least a recording p03|t|on of said auxiliary
program conposed of said aUX|I|ary at i X|Iiary data area and
timng information for reprodUC|n Eg programin

synchroni zation with said main progran1conpose of said main data in said

mai n data area, said reproducing apparatus conpri sing:

1120

16bi ts ——s]

l<———— 16bits —>l<
IMS8 L_SBIMSB LS8IMSB LSBIMSB LSB
00000000 | 14111111 | 1iitid1 | 11111410
HEADERS | | 1O [ 1ot [ i | |
111111 | 1 | 11111111_|_00600000 | 2
ClusterH | Clusterl | Sector MODE 3
00000000 | 00000000__| 00000000 | 00000000 | 4
00000000 | 00000000 | 00000000 |- 00000000 | 5
00000000 | 00000000 | 00000000 [ 00000000 | 6
00000000 | 00000000 | - 60000000 | 00000000 | 7
00000000_| 00000000 | 00000000 | 00000000 | 8
00000000 | 00000000 | 00000000 | 00000000 | 9
00000000_| 00000000_| 00000000 | 00000000 | 10
00000000 | 00000000 | 00000000 | 00000000 | 11
00000000 | 00000000 | 00000000 | 00000000 | 12
00000000 | 00000000 | 00000000 | 00000000 | 13
—— z .
00000000 | 000GOG00 | 00000000 | 00000000 | 74
00000000 | 00000000 | 00000000 | 00000000 | 75
‘00000000 | 00000000 | 00000000 | 00000000_| 76
00000000 | 00000000 | 00000000 | 00000000 | 77
(SPECIFIED 12} ___________. 18
vawel (] 79
-------------- BLOCK (#171)  ——-—mr-mf 80
I ] 82 .
“““ 83
173>
\
255 > 580
581
____________________________ 582
____________________________ 583
-------------- BLOCK (#255)  ——--——-——"1 ggg‘
R p—
587
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“sequential ly;
conposed of said auxiliary data reproduced by said
said auxiliary data area;
said nenory neans said auxiliary program conposed of said auxiliary
data corresponding to said nain p
mai n program reproduced from said main
based on said timng information
by said I pg anss d

said auxiliaryy pr gr€§1j33%§§kﬁkpnizatio

~a reproduci ng neans for reproducing said first

said auxiliary data area, and said main data area

a nmenory means for storing said auxiliary program
reproduci ng nmeans from
means for reading from

a nmenory contro

B

Am i n synchronization

Pk i)
SPEC] SLOT SPECIFIED BY POINTER
1 LINE 78 (BLOCK #1)
2 LINE 84 (BLOCK #2)
K LINE 72 + 6K |
, (1=Ks 85
85 LINE 582 (BLOCK #85)
) ' SECOND SECTOR
P-KRL (n)
SPECIFIED SLOT SPECIFIED BY POINTER
VALUE
86 LINE 78 (BLOCK #86)
87 LINE 84 (BLOCK #87)
y LINE 6L - 438
- 8 < L < 170)
170 LINE 582 (BLOCK #170)
THIRD SECTER
P-KRL (n)
SPECIFIED | SLOT SPECIFIED BY POINTER
VALUE
171 LINE 78 (BLOCK #171)
172 LINE 84 (BLOCK #172)
v LINE 6M + 998
: 171 < M < 255)
255 LINE 582 (BLOCK #255)

control area, said second

with said
area by said reproduci ng neans
reproduced from said second contro
a di splay neans for displaying
n wth said main program said
auxiliary programbeing read fromsaid pgpeyry SEAUFOR




2. The reproducing apparatus as clainmed in claim 1, wherein said auxiliary
program conposed of said auxiliary data recorded in said auxiliary data

area is'a still inmage. 3. The reproducing apparatus as clained in
claim 1, wherein said auxiliary program conposed of said auxiliary data
recorded in said auxiliary data area is text data. 4. The

reproduci ng apparatus as clainmed in claim 1, wherein said main data is
karaoke data and said auxiliary data is lyrics text data to be reproduced
in synchronization with said karaoke dz¢a2 5. The reproduci ng
apparatus as clainmed in claim 1, wherein said first control area controls
therein at |east a main program nunber and a start address and an end
address of said nmain program conposed of said main data in

122 '
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said main data area corresponding to said nmain program nunber and

sai d second control .area controls therein said main program nunber, an
output timng of said auxiliary data to be synchronously reproduced in
correspondence to said nmain program nunber, and an auxiliary program
nunber of said auxiliary data to be synchronously reproduced in
correspondence to said main program nunber. 6. The reproduci ng
apparatus as clainmed in claim 3, wherein said second control area further
controls therein a control code for co®”/dRling a display position, a
font, a font color, and a wipe timng of text data on said display neans.
7. A recording apparatus for recording auxiliary data in a manner rel ated
to main data onto a recording nmedium having nain data area for recording a
mai n program conposed of said mai daLaSE?n §5¥Z?zx{y data area for
recording an auxiliary program conpose sai uXtyiary data
corresponding to said main program conposed of said nmain data in said main
data area, a first control area for controlling at |east a recording

position of said main pr in said main data
ar ea, _ { START REPRODUCTION )

i
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INFORMATION IN MEMORY

S103
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S105
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[N MEMORY




and a second control area for controlling at |least a recording position of
sai.d auxiliary program conposed of : 123
said auxiliary data in said auxiliary data area and timng information for
reproducing said auxiliary programin synchronization with said main
program conposed of said mmin data in said nain data area, said recording

~apparatus conprising: : a recording neans for recording said

auxi liary program conposed of said auxiliary data corresponding to said
main programonto said auxiliary data a g4 an operating neans for
relating said auxiliary programrecorded by said recording nmeans to said
main programrecorded in said main data area;,_and an updati ng
means for updating, based on said @n %s n of said auxiliary
programrecorded in said auxiliar ta d recordi ng neans and

an
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éperation perfornmed through said operating neans, said auxiliary_program
conposed of said auxiliary data in said auxiliary data area recorded in
said second control area and timng information for use in synchronous

r.epr oducti on. 8. The recording apparatus as clained in claim?7,
wherein said auxiliary program conposed of said auxiliary data recorded in
said auxiliary data area is a still imge. 9. The recording

apparatus as claimed in claim7, wherei39/82id auxiliary program conposed
of said auxiliary data recorded in said auxiliary data area is text data.

124 10. The recording apparatus as clained in claim?7, wherein
said main data is karaoke data and said auxiliary data is lyrics text data
to be reproduced in synchronization with said karaoke data. 11.

The recording apparatus as clainmed in claim7, wherein said first control

area controls therein at least a F l G 38A
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-naln program nunber and a start address and an end address of said main
'progran1conposed of said main data in said main data area corresponding to
sai d main program nunber and said second control area controls
therein said main program number, an output timing of said auxiliary data
to be synchronously reproduced in correspondence to said nmain program
nunber, and an auxiliary program nunber of said auxiliary data to be
synchronously reproduced in correspond fnce to said nmain program nunber.

12. The recording apparatus as clai ned H4%4 aim9o further conpri si ng:

a display neans for displaying said text data, wherein said second contro
area further controls therein a control code for controlling each of a

di splay position, a font, a font color, and a W%EF timng of said text

data to be displayed on said dispIFi 19a€§ E3 13. A recording

medi um having a main data area for
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CHARACTER DATA THROUGH
INTERFACE AND ADDITIONALLY
RECORD THEM TO AUX DATA
STORED IN MEMORY

MUSIC NUMBER S208
SPECIFIED ?

START REPRODUCING AUDIO  ]S209°
OF SPECIFIED MUSIC NUMBER

SYNCHRONOUS
REPRODUCTION START
POSITION SPECIFIED

S210




125 _‘recording at |east one main program conposed of main data, . an
auxiliary data area for recording an auxiliary program conposed of
auxiliary data corresponding to said main program conposed of said main
data, a first control area for controlling at |east a recording position
of said main program conposed of said main data in said main data area,
and a second control area for controlling at |least a recording position of
said auxiliary program conposed of said auxiliary data in said auxiliary
data area and timng information for réﬁ#&éucing said auxiliary programin
synchroni zation with said main programconposed of said nmain data recorded
in said main data area. 4. JThesre } nmediumas clainmed in
claim13, wherein said first cod#fod AE;Q 2E£SB'| therein at |east a

mai n program nunber and a start address and an end address of said nain
program conposed of sai™ main data in said {n data area corresponding to
said main program nu and sai d ond control area controls
therein said main prodgram nunber, an output ftimng of said auxiliary data
to be synchronously rd¢produced in correspondence to said main
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program numrber, and an auxiliary program nunber of said auxiliary data to
be synchronously reproduced in correspondence to said main program nunber.

126 15. The recording nediumas clainmed in claim13, wherein
said auxiliary program conposed of said auxiliary - data recorded in said
auxiliary data area is a still inmage. 16. The recordi ng nedi um as

clainmed in claim13, wherein said auxiliary program conposed of said
auxi.liary data recorded in said auxiliafygata area is text: data.

17. The recording nmediumas clained in claim16, wherein said second
control area further controls therein a control code for controlling.each

of a display position, a font, a font color, a a (W t i sai d
t ext -dat a. l G . ?)g
- ® '
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REPRODUCING APPARATUS, RECORDING APPARATUS,
RECORDING MEDIUM

ABSTRACT OF THE DISCILOSURE

In reproducing a recording medium having a main
data area for recording main data, an auxiiiary data_area
for recording auxiliary data such as image data and text
data corresponding to the main data, a first control area
for controlling the main data area, and a second control
area for controlling the auxiliary data,'the auxiliary data
is reproduced in a predetermined timed relation with the
main data based on synchronization information recorded in

+the second control area.

Figures 5A and 5B
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