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Oct ober)m&m@@m%)dl ON APPARATUS, RECORDI NG APPARATUS, REPRODUCTI ON
METHCD AND | G METHOD BACKGROUND OF THE | NVENTI ON Field of the

I nvention TR nvention relates to a reproduction appar atu§cinbiey 2002
reproduction method by which, froma recérding nmediumon or from Wich nmain
data, sub data relating to the nain data,. main managenent data indicative

of recorded positions of the main data, and sub managenent data indicative
of recorded posit RERROBPCTRONS ABPARATUSyq RECHRRENG ARFARAFYS ng ti i ngs of
the sub data are recorded or reproduced, the nmain data and the sub data are
reproduced based oREPREDHAFEONaMEFHAPNANDyRECORPING: MEMHQRnagenent data in
synchronismw th each other, and a recordi ng apparatus and a recordi ng

met hod by which recording of the main data and the sub data onto the
recording nmediumis performed parallelly. Description of the Related Art As

a recordi Ng BACESROUND DR THE NVENERON™N apparatus which can record and
reproduce mnusic and so forth, a recording apparatus and a reproduction

appar at us are HROWF UhaViBferiefBgnet o-optical disc, a magnetic tape or the
| i ke on which audio data are recorded as a n~o~m-s~ 24 Cctober 2002 2

digital signal is up¢d 35vant8on Y@ I tdNa | Ferd BEOF bR %afPlratus
reproducti on systemin which a nmagneto-optical disc known as mni disc

(Trade Narkhied Sty duitielof Yo ALY BAALER! Ir208l LepLadiag gudio data

of tunes an o ftort as prograns, ut al so can recor ISC nane as a

S

title of th ~.SC, r Naes t] S th r s .tunes

recor ded on?ﬂte(fgielugrll scl{, ogér:l SO forf%‘a&s‘é%ﬁacrlgg?érg}lﬁf grg%%ﬁgalggﬁn%hettodi SC.

For exanpl e, on Jepyoduction, the disc El&lﬂg tih ad ttl.es of. the tunes,
bé

t he nanes oftrijeﬁé“aalrnti af%a'ar{%ms% TR LEh &d “an < °(§

a PSl . _
I'spl'ayed on a display section
of a reproduction arat us. \ .
P recordéﬁnéositfbns of the main data, and sub management

data indicative of recorded positions of the sub data and
reproduction starting timings of the sub data are
recorded or reproduced, the main data and the sub data
are reproduced based on the main management data and the
sub management data in synchronism with each other, and a
recording apparatus and a recording method by which
recording of the main data and the sub data onto the
recording medium is performed parallelly.
Description of the Related Art

As a recording apparatus and a reproductién
apparatus which can record and reproduce music and so
forth, a recording apparatus and a reproduction-apparatus

are known on which a magneto-optical disc, a magnetic

tape or the like on which audio data are recorded as a
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1t is to be noted that, in the present specification, the term"program' is
used to signify a unit of audio data or the like such as a tune as nain
data recorded on a disc. For Exanple, audio data for one_tune nake one
program Also the term"track"” is used in the sane signi fcaftebes 242
“program. A mni disc systemin which gmni disc is used as a recording
medi um has been proposed by the Assignee of the present invention wherein a
recording region into which sub data incidental to audio data as mai n data
can be recdidedails siromaldeis sepsat adely feoordingcmeding.regi on into which
the main data are recorded on a mni 24 COct ober 2002 3 disc such that

still picture datanaadyr @:b&ﬁd@fgehn‘d ﬁe@maelmcwde&nasnthmanba, dat e,
It is to be noted that the ~I .

character galghdtd Hﬁﬁ@ﬁ%ﬁséﬁ&%&ﬂ%':ﬁﬂni“ehuée (Q"xﬁ@edﬁa%l@f “synbol s,
mar ks and so forth. For exanple, also a conventional mni disc system

di fferent G the il 5 Coys! e desspl hedndoup-eaR deeeaidl £ ey gt e

i nfornmati on such as a di sc nan¥ a track name uch character
informatio Jogsorde rrespondi n el 10 | C ramin
the U- TCC 65 nfa%laqj%é%oﬁ &E % oI? 9§r9m5 dlgg‘C \X./g\?tea?l Pt%"lrlljclg({t e U-TOC

itsel f doesg.not have a ver ge_.capaci.t ely al | ows recording of
char acterssdd‘fsct it hd S% 'f'ﬁ tAf F cgﬁgf:as%ra\ﬂaf fé“%?sr é’csortd’lﬁge'? egi on
for sub datg rovi ded on a mni d| sc as described, above, it can be
realized r& dlqstfptfbr?%rc%?%l FREh o y ERREF aE LEP TR0 PTariish BAC a2 vi deo
data which do not require a very |arge capacity such as, for exanple, a
still pict®%e fokth 3o eharagtefi JafPenashosustddhe H&%e aFRtni disc
systemis so configured as to record video and .. _ .

char act er 8¥etiveR i OWPRB BeBreduatianaddhei 64 5% tHtde ‘the titles of
da~a.~,,a.~....ma.il~,; d~t.a_onto a mni disc, it seens a possible idea,
for exanpl &he ot\p‘?%%cri:h@ aameprgﬁué}hﬁoﬁrttllr-?é‘—soraqq s fArtghecanr be

a~plurality of data files as one or-~a
displayed on a display section of a reproduction

apparatus.

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

A mini disc system in which a mini disc is used as
a recording medium has been proposed by the Assignee of
the present invention wherein a recording region into
which sub data incidental to audio data as main data can
be recorded is provided separately from a recording

region into which the main data are recorded on a mini



24 Cctober 2002 4 plurality of sub data with respect to a reproduction tine
of a programof nmain data to reproduce or output the data file or files in
synchronismw th reproduction of the program More particularly, far
exanple, it is assuned that a program of main data as a 41U rnﬁogz
playing time of 2 mnutes and two still apicture files Picture #1 and #2 as
sub data whose synchronous reproduction tinmes are prescribed with respect
to the programare recorded on a disc. Then, in accordance with

t he~pr escr idegic sywechr bhatisstipi odiictiion datesande chigirachsxidata fédm .
Picture #1 is displayed or outputted in synchronismfor one mnute of the
former hal fbefréberdedi ast ehpesubddatthi nI whishtaudeonbepdodhatti aheof the
programis performed, and-the still picture file~Picture #2 is displayed in
synchroni seh@fagvernaavheiff thiepkakeat Balkkifikte o igitBid@m ks ch

al  ows such synchronous reproduction not only allows enjoynment of a program

such as a t§fear8pr ogMe8dsasmaeiBd ahlt sal leewgnad di fferent manner of
enj oynent such as to enjoy a still picture or characters displayed in

accordance with a 5000885, P t fs$ugecgﬁb€9t§8959dﬁﬁﬁq-dg%hﬂéﬂﬁgﬁﬂfgc

programs and data files as sub data are Information recor

Accor di ngl vy £ BBLAET £rofd (0L BIGS 3002 B ol (AL SUCT 00

. fé.can
reproduction 1n su a manner asS desCrib ove, naturally 1t iS nhecessary
to read out_the infﬁ%nation of .the nogranshgnd the,data files ind
reproduce thE8CPRFoFRBRFASHSTI ARERTDAHSFARESE (e WA B PPgfans are
audi o data and are informatjon having continuity. Therefore, interruption
in a reprodbE®f n“BEFputSﬁ?hsﬁéﬂrﬁFGgFaﬁP 8F§aﬁ§ P 3¢ FRAYAFDSR # as
possi bl e. Accordingly, in order to_allow synchronized reproduction of a
data file tBOBESFRPREARE TRLA ioBshAiPn S R B HY FheePrBBfion in a
reproduction output of a program for exanple, when a disc is |oaded, all
data files WHEEK Zpblgr OfcCopdents bt dpmidiicelish. However, since

the U-TOC itself does not have a very large capacity, it
merely allows recording of characters of titles and so
forth.

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

As a form of utilization of sub data where a mini
disc system is so configured as to record yideo and
character information as sub data in addition to audio
data.as..main.data onto a mini disc, it seems a éossible

idea, for example, to prescribe a reproduction time or

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



“synchronismw th prograns are read out fromthe disc and stored into a
predeterm ned storage area such as, for exanple, a nenory of the mni disc
system Then, starting of reproduction of a programis enabled only after
the storage of data files into the menory is conpleted.2ﬁu9Q59ﬁFFgéP§?ion
described is considered one of reasonabje nethods. However, if the
configuration described is adopted, then.reproduction of a program cannot
be started for a period before the storage operation of all data files into
t he nenoryplurabipyeofdsubodatrampity Heppextverala reprgivobien20dmes
seconds al though the period depends upon the sizes of all data files.
Consequentdf, atheogsenm b mblingddtio twaniteprddicd her sbwtpge ther daitan of
data files is conpleted even though the user Wants to performreproduction

of a progrémefor exaepl én eyietirdndlgn afith LepitSCuttidnadedtnéhi s inposes
an operational stress on the user as nmuch. In particular, froma point of
view of ther&@pyRNi ence in use of an apparatus, it is demanded that, in
addition to the requirenent that synchroni zed reproduction of a data file

can be performed %w%réyééfékgg,f&w QLGP 1590 O B LGREQIPRL EON

audi o output of a program reproduction of a programcan be started as

(201 dlY, 25 RgBSERLE, o Be, o (ETd el RerLay| 020Edy EN IR ophere
meror y 1 orZ SHSPREEEARES FHFeE et ER R LR apoaF At s P SE4ndtr uct oq,
SUch a5 areFnEFBaG8 B WS B goF | SR EAOPRET B 6 4BF % RS pover
consunption by the increased nunber of parts and an increase of the part

cost. TherRFSPEXripsa @il resnfrdt £9 nehe oRFPYLRAL PER JESOFAHE] Ohdve i s

applied to_a portable 24 Cctober 2002 7 apparatus of a_small _ size driven
by a batte@??cexhﬁhg¥iohn accordance with the prescribed synchronous

reproduction times the still picture file Picture #1 is
displaved or outputted in synchronism for one minute of
the former half of the 2-minute period within which audio
reproduction of the program is performed, and the still
picture file Picture #2 is displayed in synchronism for
one minute of the latter half.

The configuration which allows such synchronous
reproduction not only allows enjoyment of a program such
as a tune reproduced as sound but allows a different
manner of enjoyment such as to enjoy a still picture or
characters displayed in accordance with a progress of the
tune being reproduced.

Main data of programs and data files as sub data

are information recorded on a disc. Accordingly, in order



.-of the battery is accelerated and mniaturization of the apparatus is

hi ndered. Further, if attention is paid to the convenience of ~ use of a

m ni di sc system apparatus which can reproduce a data file in synchronism
with a program it is inevitably demanded to make it pos$fbPeteler ettt
still picture data or a character information file selected by the user as
a data file to be reproduced in synchronismWth a programonto a disc. In
other Wirds, for a mni disc system it is denanded to adopt a

confi gurati &®@ wifaet isstndmignaaly gwpnastusttdion 1 9RelyranPeBRarbaf al so
allows recording of data files. Also it is demanded to pay attention so

t hat recor didegcafibed ahdvfeer eratudaldy dft dies anéoes s@irvigteuthagr oytam dat a
and data files as_ descri bed above can be perfornmed as efficiently as
possi bl e. SUMWHARY fidrmieHE dANVEENTH N PitodSamme axbdl eche odlathefpleseandi nventi on
to provide a reproduction apparatus and nethod and a recordi ng appar at us

and net hod Repsddlcd vendi fdesandcidmds of data can be reproduced and
recorded efficiently. In order to attain the object described above, 24

Cct ober 2002 8 accendithd sf Q it ARECHNY dNQ IEsald prygPahsnaréhere is
provi ded a reproduci ng apparatus for reproducing one or a plurality of

audi o data 251 o} : i S : or a plurality
of sub dat aaa?‘l_e at ;hd&?%a? (g %%i%ﬁ%%%&%gﬁ%ﬂ?ggt %:)ég%lﬁﬂyg.?%t tently froma
recordi ng medlam havd nds & PLOGLAMATER 1N ch-aHALR: A3 BuRRdWR Al are
recorded on ‘and a mnahageien €a whi'ch narn” managéenent ta for managi ng
recorded position of tgg audLo dat a a‘?d sub nagenment sq La for managi ng
the sub dat FEFE IR RMBAT PRAYRD %‘auﬁfnggﬁpgﬁr RP§§Cortpri si ng:

r epr oduci ng nmeans._f or interrrit&entI% reproduci ng_one or aepl urality o
p ik Hz

f
audi o data, BHECTIHRILY uriPi 2y9eF & PY PEPSPEALE & BIFBTEHR and

mai N managenent data and. sub managenent data.,fromthe _recorq,id,.n medi um
respecti vel PT & ofagR Fr%ﬁﬁst?o?etgﬁ’ﬁs?ﬁ?‘ﬂiywéﬂ}r CRG tere tud ]%'ata read out
fromthe recording pedi ym by the reproduci ng neans;, storage control neans
for control IRFRVERRIRAULHEEFTRREYBEL 1Rhe HERFOIY&EL Oy SR Qfortige neans
and intermttently readout the sub data fromthe storage neans; detecting
neans for dR¥RITHY- afBtinexawbled whERo2dELEC A St He age- skt
conparison neans for conparing the amount of stored audio data in the
storage meanSiles hwhiebebsenpredcvabed; tanke repredafthtidf stored audi o
data in the storage neans is greater than the predeterm ned val ue, control
means for Svnchreobésm2ed2hgarcenems| birrg reedeparit fofon Hehe epkRIRRAQ
means in order to reproducing the sub data and for controlling the storage
control neanstenedr dntot e peefletersyneldr sriozed e apresduicly ahe Eerli o dat a
and the sub data. 24 Cctober 2002 9

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

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

However, if the configuration described is adopted,
then reproduction of a program cannot be starteé for a
period before the storage operation of all data files

into the memory is completed, for example, for several



- According to anot her aspect of the present invention, there is provided a

recordi ng apparatus for recording onto a recording nmedium which all ows
recordi ng thereon of one or a plurality of main data inputted continuously
with respect to tine and one or a plurality of sub data @hdHedPatai2?02
managenent data to be used for nanageneét of recorded positions of the main
data and sub nmanagenent data to be used f.or managenent of recorded
positions of the sub data, the nain data intermttently based on the main
managenent Sg@endsi atthdugl frhien peatia & tdemayed srewren f thet edgesacifl y1dt ori ng
the main data, and control nmeans for witing the main data stored in the
mai n dat a davaafeélesansContegquehtent | thenuserhd o et tyed tedwaitbased on

t he mai n managenent data and witing the sub data onto the recordi ng nmedi um
based on thgtsubtrenageregk aMildH @ et Ofli VekhiiB Woimph ewdd i ng of
the main data is not performed. According to a further aspect of the
present in¥gghi eRoubRCltfiel sROWaARL & d OpE LEUEH "Pe PELRAE i Io3PrpduUCi ng
one or a plurality of aug'lo ata as nmaln data to be outputted continuously
and one orp,a,plypal igby. %&ra%%tieqati%n(ee%ﬁi@&n%oawg aydiyq datig Qg .
outputted Tntermttently froma recording di um havi ng a program area

whi ch audi t uh data ar.e recorded d enen ea which
mai n nanagglrlrg%t gg\gt%%e%olr%nn%ﬁéagrlaﬁglorneag%r%gﬂe%%s| i%ﬁeggg%%erggsu&fu?%ata and
sub managenent da a for m':lnﬁ'l ing the sub data a{evrecorgeg on, the
reproduci ng met hot® cBRPFEEH grﬁgﬁ?"})fi_ RO % tBhEY yOF e5PSduci ng one or a
plurality of audi,o datgq, one or_a plurality of sub.,data related to the

audi o dat aSORVERIBESShe® MR oo AhPRRFFE fagdfredt (ﬁ]mnfarﬁiieswt'
managenent ,data fraom the recordi ng nedi umrespectively; tenporarily storing
the audi o d8t 39Ad&d Butts tdha tIF%’I‘%’e’&%‘P%ﬁlﬁgtH%gi gaRchHrR y; controlling
continuously readout, the audio data fromthe menory and intermttently
readout t h&ECBHRYATE oy ot tthddafeaofile dearcPengeafeimebWisthkpwll audi o data
in the nenory; conparing the anount of stored audio data in the nmenory with
predet er mi Af¥dfeaing famk iimterrupbleor of 3t sFPACYEtd Wntardirt he menory
is greater than the predeterm ned val ue, controlling novenent of a

r epr oduci n§U@AF iof ¢ durogxamepreppefingtipe ofbad@regxamfeanchatrol ling a
menory controller in order to perform synchronized reproducing the audio
dat a and t f&anveddas. rawicbryli ag rosaiblel | foar exemmsheafbért hedpsesent
invention, there is provided a recording nethod for recording onto a
recordi ng Wedilweadeshi ch al |l ows recording thereon of one or a plurality of
main data i nputted continuously with respect to time and one or a plurality
of sub data and h&srhier,mansgensiie dabrf i gubetiisead desecmidrsayertsste 0f s
recorded positions of the main data and sub managenent data to be used for
managenent agopteabr diefl th@4cdpdobey 3802 Bhtpodilleonmafesbessubhdat a, the
main data intermttently based on the main managenent data, including a
step of wriitd rigs tihequiied debaistoeadel B1ER tHiatensd @i tgeoneene provi ded
for tenporarily storing the main data intermttently onto the recording

medi um basefén@tyt heo Feé fo FBRGUERRAL fdated andoweiviei)d WHih D dgparasue the
recordi ng nmedi um based on the sub managenent data within a period within

which writijng fndtendeid, daha; herBak P R dagd@i apoye and RlhRry

obj ects, features and advantages of the present invention will becomre
appar ent fromdhe-{ oLl pyi Qadﬁ!@%saagt LA d he, @ppended ¢haiBhsdl df¢en in
conjunction Wth the acconpanying drawings 1n which |ike parts or elenents

denoted b ' ence ol I SCRI P, H IG 1
is a bl oci éﬁ%g}%ﬁ‘% ggr %%r i’nénaﬁgcggegr[%duc i%i:llg];%%g?gt ESRE‘?}%} g%ﬁg to a
preferred odi nent of th resent invention; EIG 2A is_a diagrammtic
e 11 s A g Do ek SR BURBER 6 Fovtn W1 et SAChEaRe F e

recordi ng and reproduction apparatus of FIG 1; FIG 2B is a diagrammtic
view il | ust?3gY n‘g"%t' ZW‘%?E‘EE?' 2605 eFaMPIE eH9r§ he"Sect or format of

the disc; FIG_2C is a diagrammtic view i]lustrating
configuration described above is applied to a poxrtable



“arrangenent of sectors in the sector format of the disc and sector |engths;
FIG .2Dis a diagrammatic view illustrating a sector in the sector formt
of the disc; FIG 2E is a diagrammatic view illustrating a sound group in
the sector format of the disc; FIG 3A is a diagrammti &%i%ﬁqblelrugppgti ng
an address format of the disc; FIG 3B is a diagrammatic view illustrating
a conpacted type address fornmat of the disc; FIG 4Ais a di agrammatic vi ew
showi ng an exanple of a top address of a first programon the disc; FIG 4B
is a di agr apretatus evf sheEmalg ai zxahpleenfby zopphterd. t gpbanepiaddr ess

of the first program FIG 4Cis a diagrammtic view show ng an exanpl e of
an address off thd ibsttteney tisd nquoslidraoted idaninistupiogtdon BEGLhéD is a
di agrammati c vi ew showi ng an exanpl e of a conpacted address of the first
certain posigga¥utivs tie Hidd&drggogram FIG 4E is a diagranmmatic view
showi ng a conpacted type offset address of the exanple of the address of
the 24 Cctober 20Q4herl3 iff bleen®ildtl 1 PPHd Wb | thd NeohiESieREQILAM
FIG 4F is a diagrammatic view showi ng an exanple of an address of a second
certain posgjdtd i « Tl .5 andi.gqr i i ew
show ng an%eéxéacr%ﬁ eapox#ﬂgl c%%%%c%%%@?r%‘%%?étghgﬁéggohggcgr aitor‘li%p?\cési ion in
the first r FIG 4H is_a diagra tic view show ng a_co ed type
of f set add?%%%hggi%%el%x%%%?%r% 1?%2“5 r%sgrékr?ﬁé %ggé%dlggygggﬁh osition
inthe firs rogr Fl 5A 1s a diagrammatic_vi ew,showi.ng_an a
structure o‘#e'%fég%ﬁ?rsqc? B g%li’%s%%?ggearﬁﬁw’é&vFgﬂvighg\hc%&rﬁe?ﬁqﬁas of a
managenent area of the area structure ?f t he Eisc; FLG. g is a diagrammtic
view i |l ust?atd ngPAFRCEeF O ERERFignof 1L fesflecied by the user as' a

data file to be reproduced in synchronism with a program

onto a disc. In other words, for a mini disc system, it
is demanded to adopt a configuration which not only
allows recording of program data but also allows
recording of data files. Also it is demanded to pay
attention so that recording of'two different kinds of
data including such program data and data files as _
described above can be performed as efficiently as

possible.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide
a reproduction apparatus and method and a recording
apparatus and method by which two different kinés of data
can be reproduced and recorded efficiently.

In order to attain the object described above,



FIG 7 is a diagrammatic view illustrating a formof a |ink provided by the
U- TOC sector O of the disc; FIG 8 is a diagrammatic view illustrating the
U TOC sector 1 of the disc; FIG 9 is a diagramatic view4d Cctsbeatddtg t he
UTCC sector 2 of the disc; FIG 10 is a @ agrammatic view illustrating the
U TOC sector 4 of the disc; 24 COctober 2002 14 FIG 11 is a diagrammtic
view illustrating the AUX-TOC sector O of the disc; FIG 12 is a
diagrammatic view illustrating the AUX-TOC sector 1 of the disc; FIG 13 is
a diagrammatic view illustrating the AUX-TOC sector 2 of the disc; ' FIG
14 is a di agFapfiticc ¥Pen | RERET At PAg tie RUXSTOC S8F¥EbELIB.0f thRke diisc;
FIG 15 is a diagrammtic view illustrating the AUX-TCC sector 4 of the
disc; FIG Beovxded dPagFaiRticé i eWpHANAGEEr af9hg FTERECAMKTEIOCO8BCt R 5 of

the disc; FIG 17 is a diagrammatic view illustrating a file picture sector
of the di scPIEFEi%8 iaf a aHHGr afFati c a¥i eWeiP| udetati by aPtexPuptidesect or
of the disc; FIG 19A is a diagrammatic view illustrating a copy status of

the disc; FFPERtHYRYSeYaagfaghanfat f cPVed ity @t P3P Agta €opytet diusthe
updating tabl e for updati ng t he cop¥ status illustrated in FIG 19A; FIG
20 is a di agFahtratPEavitev BROIHE ATt o SErBEFLEREGE ATHR cttur &S PR Ekig
information file on the disc; 24 Cctober 2002 15. FIG 21 is a

di agr anmat i B9 8l 139158t AatrR§TEBNTETR SCa e PnAEFIN Bt 3R el Gt used
in the recording and reproduction aggaratus shown in FIG 1; FIG 22 is a
di agr anmat i ESGPEWEKROWARY 3 AL SEEPOCcRER® "OHCE PRXE FIIAYSBR et skotnher e

the text file includes a tinme stanp; FIG 23A is a diagrammtic view
showi ng pr o3& 1R d6FGEASdn tracks in accordance with the reproduction

time base in an exa of a ,managenent. conditi on wherejn the tracks, and
et 1 B e R B uatelt D AL B RS CRtemtar t AOTHE T acks

axe managed,  Fl 23B,is a diagrammtic view show n aqtj%gjresses on tt’ke di sc
on whi ch t h&™Br ogFam&Hre raé(e,ora%ao‘?%ecfh@néxa fe 5%3‘? “HiHagdhBht® 1o
condi tion; E!}I%rlzs%%gi:s a diagrammati c vi ew show ng
reproducing means for intermittently reproducing one or a
plurality of audio data, one or a plurality of sub data related
to the audio data, and main management data and sub management
data from the recording medium respectively;
storage means for temporarily storing the audio data read
out from the recording medium by the reproducing means;
storage control means for controlling continuously readout
the audio data from the storage means and intermittently readout
the sub data from the storage means;
detecting means for detecting amount stored audio data in
the storage means;
comparison means for comparing the amount of stored audio
data in the storage means with predetermined value; and

if the amount of stored audio data in the storage means 1is

greater than the predetermined value, control means for



AR

reproduction times of the progranms in the exanple of the managenent
condition; FIG 23D is a diagranmatic view show ng the picture files
reproduced and di splayed or outputted in synchroni smw t 24t Retpraagr2d®e in
accordance with the reproduction tines igsthe exanple of the managenent
condition; FTG 23E is a diagrammatic view show ng pl ayback addresses of
the picture files shown in FIG 23D in the 24 Cctober 2002 16 exanpl e of
t he managenerituodAdngi omveReGt 24f | $hg drepredvrdnioc NeawW i thuse¥dald ngoa
concept of physical recorded conditions of tracks on the disc illustrated
in FIGS. 237¢AweRIENSFHG 28 deta dpdgiameenteovl aw itheustrarghcantréranypl e
of contents of the U-TOC sector O of the disc illustrated in FIGS. 23A to
23E; FIG 28&dns ainli ageermaei eevifewni Sroshienisng arersesysied oftheomtiedets of
t he AUX-TOC sector 3 of the disc illustrated in FIGS. 23A to 23E; FIG 27
is a di agr adatr ia@dvitbyy sHoWaYgG-an exanpl e of a data al |l ocation structure of
a buffer nenory in the recording and reproduction apparatus of FIG 1; FIG

28 is a diagrammatic view illustrating witing and readi ng out operations
upon recording and reproduction into and froman ATRAC data area of the
buffer menory; FIGS. 29 and 30 are flow charts illustrating a processing

operation for realizing a data readi ng out operation froma disc upon
synchronous reproduction of the recording and reproduction apparatus of
FIG 1; and FIG 31 is a flowchart illustrating a processing operation for
realizing sinmultaneous recordi ng of ATRAC data and an AUX data file of the
recordi ng and 24 Cctober 2002 1T reproduction apQaratus of FIG 1.
DESCRI PTI ON OF THE PREFERRED EMBCDI MENT " " A preferred enbodi nent of the
present invention is described bel ow.



In the present enbodinent, a mni disc Wich is on,e of magneto-opti cal
discs is used as a recording nedium and a mni disc recording and
reproduction apparatus is used as a recordi ng apparatus a&rddOateleqr cidét i on
apparatus. The description proceeds in the follow ng order. 1. Construction
of the Recording and Reproduction apparatus 2. Sector Format and Address
Format 3. Area Structure 4. U TOC 4-1 U-TOC Sector 0 4-2 U TOC Sector 1 4-3
U-TOC Sector 2 4A4cardiQQ SecarptiBrs aspeXt TOC Hel PARRCTIOE Sestdpn 0 Hexe

AUX- TOC Sector 1 24 Cctober 2002 18 5-3 AUX-TOC Sector 2 5-4 AUX-TOC
Sector 3 5-53 AAPRVEAEISacr oo HiBg6 apR IS Joct §FCEr LNDeN&OFR| EeeRrdipigct ur e
File Sector 6-2 Text File Sector 7. Data Reading Qut Operation upon

Synchr oni zeBeReprodidthonl ¥oUs Beaestensf tiopetant i%n one101 Exampiel dfy Difsc
7-1-2 Structure of Buffer Menory 7-1-3 Qutline of Operation 7-2 Processing
Oper ati on 8"t gift@nm iDRPATET | @ S ImirHaRE USRS PGICHg TopELAR | D &P Qft| i ne
of Operation 8-2 Processing Operation_ 1. Construction of the Recording and
Repr oduct i of RPpaErldfys OF| &P 193\ dafarnPét nal2 s erbcBrbh B he sechi

di sc recording and reproduction apparatus 1 of the present enbodi nent. 24
Cct ober 200504 g"RFETIN g Ofo Tererded  BO Flgritso-Vpt tical madis dag@ o Ski ch

audio data are to be recorded is driven to rotate o
management data to be used for management of recorded positions

of the sub data, the main data intermittently based on the main
management data, including main data storage means for
temporarily storing the main data, and control means for writing
the main data stored 1in the main data storage means
intermittently onto the recording medium based on the main
management data and writing the sub data onto the recording
medium based on the sub management data within a period within
which writing of the main data is not performed.

According to a further aspect of the present invention,
there is provided a reproducing method for reproducing one or a
plurality of audio data as main data to be outputted
continuously and one or a plurality of sub data related to the
audio data to be outputted intermittently from a recording
medium having a program area which audio data and sub data are
recorded on and a management area which main management data for
managing recorded position of the audio data and sub management
data for managing the sub data are recorded on, the reproducing
method comprising steps of:

intermittently reproducing one or a plurality of audio

data, one or a plurality of sub data related to the audio data,



by a spindle notor 2. Upon recording or reproduction, a |aser beam from an
optical head 3 is irradiated upon the nagneto-opti cal disc 90. In the
present enbodinent, a mni disc is used for the magnet o- @t Ocadbel 29090.
Upon recordi ng, the optical head 3 outputs a | aser beam of a high |level for
heating a recording track to a Curie tenperature, but upon reproduction,
the optical head 3 outputs a | aser beamof a conparatively |ow |l evel for
det ecti ng dand feéom refriagemedt| idfve faoin she npaprrseseopt i Gxla dEsem 9Ghsy a
magnetic Kerr effect. To this end, the optical head 3 includes an optical
syst em whi credardimenmp At despact ageky idi ode ser vi ng as |l aser outputting
nmeans, a polarizing beamsplitter, an _ objective lens 3a and so forth, a
detector for deteetRIFgriéy| evttaad nigi ghte andiet hrtaeceadaryitel énent $heThe
objective lens 3a is supported for displacenent in a radial direction of
and in a di FerRYIGmot BRAEEN g0 awa§TPFm t he nagnet o- optical disc 90 by a

bi axi al mechanism 4. A magnetic head 6a is disposed in an opposing

rel ationship to EPRFGPLIEEl CREAHNSOHTMOSEE AN tdget® s Bpt i0aR dirse gbe The
magneti c head 6a is adapted to apply to the nagneto-optical disc 90 a
magneti ¢ fiBfRPHDAG atR rleZFe@Et?bb%?a%’GZtQ@ Nk 1Hadat ATSBpPle 4TPRET et 0.
The entire optical head 3 and the magnetic head 6a are supported for
novenent in a radftlCcidinfeePPont ¢ff CHETRAGHMIS: dptfct Hiss@eY0THy a t hread
mechani sm 5. Information detected fromthe magnet o-opti cal, disc 90 by the
optical head 3 ufJ‘EiP’Parre‘ﬁrgodif@t B SdpplioEact GUaiRF da"l’“'rﬁl iy drhe7 MefRE YRE
anpiifier 7 perforns arithnetic processing for the information supplied
thereto to Yﬂb‘i}éc&re&eF%ﬁ‘FHEﬁfctvaEJHeRFa%q gnal, a tracking error signal TE, a
focusing error sl roove informatjon GFM and ot her necessar

nfor maton. Thet %&@%@Hﬁar%ﬁt&ﬁe ettt hes JBSTET G of et

recorded as gtl_,oeoves beInl Qovutaes) onO% gargneto Oeptl (t:__al i sc 90.
The extract & r}e Bdudtio TRENET Ghal Ve S uppiPEdot ot kh NEGEER tan§tdefoder
sect on 5. The, acking.car o], SLATA oI, AMLA RS L0 L2 ST FE
are supplie
controlling a memory controller in order to perform synchronized
reproducing the audio data and the sub data.

According to a still further aspect of the present
invention, there is provided a recording method for recording
onto a recording medium, which allows recording thereon of one
or a plurality of main data inputted continuously with respect
to time and one or a plurality of sub data and has main
management data to be used for management of recorded positions

of the main data and sub management data to be used for

management of recorded



to a servo circuit 9, and the groove information GFMis supplied to an
address decoder 10. The servo circuit 9 generates various servo driving
signal s based on the tracking error signal TE and the focusing error signal
FE supplied thereto fromthe RF anplifier 7, a track junp?i®siqhsst iZ0920~ an
access instruction froma systemcontroller 11, which is fornmed froma

m croconputer, rotational speed det ect i &t 24 Cctober 2002 21 information
of the spindle nmotor 2, and so forth to control the biaxial nechanism4 and

the thread peshenbas 6t enef kast gheaysithe @Rdnt RUH gttt ersdty cont r ol
the spindle notor 2 to rotate at a constant |linear velocity (CLV) . The

address decgger g18ndeneifs i hNfadhgR¥Rnitn el i5ot 1M sRDl 4 €gh ther eto from
the RF anplifier 7 to extract address information. The address information

s suppli ed@%ﬁs BH8! RELEORGRA! lstorkh 300 iae! o “Ad Olise GROLLQ! | T N0

oper ati ons e“system controlle e repro signal is
subj ect to decodi.n rocessi ng _such as EEM to 14. Modul ation)
denDduIatioﬁrgﬁad&ﬁR%°fC$8?§O%ﬁféﬁpéfagﬁ%ﬁii (ﬁ(ﬂﬁﬁ?(ﬁ%ﬁ%g) in the encoder
and decoder ,section 8. Upon such _decodi ng processjng, alsp an address, sub
code data amBtEEMEGEER LAY OB aFé’teedf"é’r?d’%s‘lPﬂpI“?eéi"‘l“g R3edy¥t etiCont rol | er
11. Audio data as sector data obtained by the decodiqg%grocessing such as
EFM denodul BRiBnM3R3GIEMRE th atfe adt st i e il i PMtB BPE witten
once into a buffer nenory 13 by a nenory controller 12. It is to be noted
that readi ngeeprding mediurhdafiedt oy Hie P dppnagenerbdiatantithafsf er of
reproduction data in a systemfromthe optical head 3 to the buffer nmenory
13 T 24 Oet pbeiog00d t2d namhipdy fvoritsichd mierthe tepinydatat ke rate of 1. 41
Moit/sec. The data witten in the buffer nmenory 13 are read out at a timng
at which trpesfermefd.t he reproduction '
The above and other objects, features and

advantages of the present invention will become apparent

from the following description and the appended claims,

taken in conjunction with the accompanying drawings in

which like parts or elements denoted by like reference

symbols.

BRIEF DESCRIPTION OF THE.DRAWINGS

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

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

FIG. 2B is a diagrammatic view illustrating a



. data is performed at the rate of 0.3 Mit/sec, and are supplied to an
encoder and decoder section 14. The data supplied to the encoder and
decoder section 14 are subject to reproduction signal processing such as
decodi ng processing corresponding to audi o conpressi on pgbcessehryr siPGhat
they are converted into a digital audio signal sanpled Wth 44.1 KHz~and
quantized with 16 bits. The digital audl® signal is converted into an
anal og signal by a D/A converter 15 and then subject to | evel adjustnent,
i npedance eadjustierenin aglte seed ot hf dymat €Bt phé @iseessing section 16. A
resulting signal fromthe _ output processing section 16 is outputted as an
anal og audi o si gnarcAogic fils0R Aildgramdtid +Esw Neludtdrding external
apparatus. The signal fromthe output processing section 16 Is supplied

al s0 as a ReadhidifePUl Pl PO s L fn 2 headRbeBe PBLRYEL b3 ERlaidl SO that
it is outputted to a headphone connected to the headphone output term nal

27. Nbanwhﬂea d | OH dio signal after decoded by the encoder and
decoder segﬂ on %t%g%%ﬁ?%ﬁ to a 24 Cctober 2002 23 digital interface

section 22 so that_J Dbe oujputted as. a di itai audi o, signal Dout from
a digital output &g¥%i%yqﬁflﬁtgﬁﬁgﬁgﬁQ§#%ﬁ %b%%r% ﬁ%?g?ﬁgl ggﬁtal audi o
signal is outputted to the exterpal apparatus, for exanple, by transm ssion
over an<nﬁ%%é§°%aﬁ?e?h9%%ﬁcﬁp?e 8?8?Eg°5p§ﬁ&t9&ﬁ°0nto t he magnet o- opti ca
disc 90 is to be perfornmed, an anal og audio signal_Ain as a recording
signal supplied t F%1 i3 inputdiagraTRatis vievohberetgating @& fauid dat a
by an A/D converter 19 and then supplied to the encoder and decoder section
14, by whi GFeRRli Y2 cbhpressten &arwatngfi $hgedimied therefor. On the ot her
hand, if a digital audio signal Din is supplied froman external apparatus
to a digital inputF¥@rmials 20 dizgramnetict véawollaugitaaddms® adont r ol
codes and so forth is perforned by the digital interface section 22. The
audi o dat a atéresppfperatoofhshenddder and decoder section 14, by which
audi o conpression
FIG. 3B is a diagrammatic view illustrating a
compacted type address format of the disc;
FIG. 4A is a diagrammatic view showing an example
of a top address of a first program on the disc;
FIG. 4B is a diagrammatic view showing an example
of a compacted type top address of the first program;
FIG. 4C is a diagrammatic view showing an example
of an address of a first certain position in the first
program;
FIG. 4D is a diagrammatic view showing an example
of a compacted address of the first certain position in
the first program;

FIG. 4E is a diagrammatic view showing a compacted

type offset address of the example of the address of the



.~encodi ng processing is perfornmed therefor. Though not shown, it is
natural ly possible to provide a m crophone input termnal so that a

m crophone i nput may be used as a recording signal. The conpressed
recording data fromthe encoder and decoder section 14 afé Q¢tiehen LBHe
into and accunmul ated in the buffer nmenory 13 by the nenory controller 12
and 24 Cctober 2002 24' then read out {pr each data unit of a
predeterm ned anmbunt and sent to the encoder and decoder section 8. Then,

t he recordifiretteenteisubpeition éncobiend ipsdcessigrp®iuch as’ Cl RC encodi ng
and EFM nodul ation by the encoder and decoder section 8, and resulting data
are supplied to aREgnaetl cidemddidgyvemeattai viéw Shewiagnemn exasgd eri ve
circuit 6 supplies a magnetic head driving signal to the magnetic head 6a

in accordanse ahthdibhesenegdedseesandices tddind gogdaidie ancewer £ anghk decoder
section B. In other words, the magnetic head drive circuit 6 causes the
magneti c heggogpathp performapplication of a nmagnetic field of the Nor S
pole to the magneto-optical disc 90. Further, the systemcontroller 11

thereupon suppli espgg COfg T Ok éiaﬂgirmms € cORLeGRl RGAG 3 3P ldipitdie
optical head 3 may output a |laser beam of a recording | evel. An operation
section 23 | p r..a iRcl i i and so
forth mhich6§e?vgggéggBgéagﬁgﬁggfe%gnfg% §§3§£§%$%%%5%F§%§%%§°?n§+ude,
for exanple p Lon_el enents regarding recording and reproduction

oper ati ons gﬁ%hgggg#e Fggﬁépron, recordi ng, pause, stop, FF (fast feeding),

REW (rew ndi ng) a M5, ( Aut o sic Search) (head gearch), operation

el ement s regardinggb ay? ﬂ%saggéﬁgﬁngBFﬁﬁlgﬁﬁﬁwﬁhﬂﬁﬁQ#La[ﬁaﬁﬁ%ﬁﬁed24

Cct ober 2002 25 rg@roduction and shuffle reproduction, an operation el ement
for a di spl 5YPRoBEspEr 3A0TRsFor st IfXAIR Y @f sPrayrAgressat efofhy

di spl ay section 24, and operation L.
second certain position in the first program;

FIG. 5A is a diagrammatic view showing an area
structure of the disc;

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

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

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

FIG. B8 is a diagrammatic view i1llustrating the U-
TOC sector 1 of the disc;

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

FIG. 10 is a diagrammatic view illustrating the U-

TOC sector 4 of the disc;



~elenments for programediting operations such as track division, track
connection, track erasure, track nane inputting and di sc nane inputting.
Qperation information by the operation keys and the dial is supplied to the
system control l er 11. The systemcontroller 11 thus exectfedcpedatdBir
control based on the control information. A displaying operation of the

di splay section 24 is controlled by thgssystemcontroller 11. In
particular, in order to cause the display section 24 to performa

di spl ayi ng operatp®, ihejsystgingpahmakhier vikwt HaNyBtratiaia tive be _

di splayed to a display driver in the display section 24. The display driver
drives a digplagbngetReLah 8% Qgead@égqlay unit such as a liquid crystal
panel based on the data supplied thereto to display required nunerals,
characters, mark d rfhg. Lspl. iy i y n
operati on node s?% e'o??aigiécdﬁgpgagbégéiggggﬁi]%ﬁﬁééaggggk? gh?rack
nunber, a ording tinme qr reproduction tinme, an editing operation state
and so foréﬁg'%gé4gEfF85ea ?60%%56 ‘di sc 90 al |l ows recording thereon of
character informati on such as a,track name Wi ch js managed incjdentally to
a program as nai It #3t al3 vhEn2 s RIERIFRES if oo singpbheed, the
inputted characters are displayed, and also character information read out
fromthe dfB€-TOCHESStyed oHurthrerdi§®i t he present enbodi nent, sub data
cal l ed AUX data which nmake data files independent of data of tunes and so
forth as progransFE@n bé iecar ddagonmmadid stie0. illuskrating tBeAUX data

i ncludes information of characters, a still picture or the like, and such
char act er sABK -$0(| Is ggitetrurde cfarttoe displ ayed on the display section 24. In
t he present enbodi nent, a JPEG decoder 26 is provided as a conponent for

al l owi ng the di spFag.sabtiiena2dibgrédiretayc avisdw |ilustvaeing ALUX dat a.

AUX-TOC sector 4 of the disc;

FIG. 16 is a diagrammatic view illustrating the
AUX-TOC sector 5 of the disc;

FIG. 17 is a diagrammatic view illustrating a file
picture sector of the disc;

FIG. 18 is a diagrammatic view illustrating a text
file sector of the disc;

FIG. 192 is a diagrammatic view illustrating a copy
status of the disc;

FIG. 19B is a diagrammatic view illustrating a copy
status updating table for updating the copy status
illustrated in FIG. 193;

FIG. 20 is a diagrammatic view showing a data
structure of a picture (text) information file on the

disc;



In particular, in the present enbodinment, still picture data of a data file
as AUX data are recorded in the formof a file conpressed in accordance
with the JPEG (Joint Photographic Codi ng Experts G oup) system The JPEG
decoder 26 receives a file of still picture data reprodd%%dy¥¥3ﬁﬂtﬁgoaisc
90 and stored, for exanple, in the buffer menory 13 through the nmenory
controller 12, 24 Cctober 2002 27 peri®rns deconpressi on processing in
accordance with the JPEG systemfor the file, and outputs resulting data to

the display sectimmg 2421 @yseodtddtymmabecsvikbl pltusteadding as t he AUX
data are di splayed on the display section 24. It is to be noted, however,

that, whergofbanest 8f hNERETRLL9BNOb ISt Idext GidHee UddPrimt i of AUX data
is outputted, a full dot display unit or a CRT display unit which has a

comparat | Vebyokasa SRRCERpRRARRIdIS A AULIRIFESLY SO degree | s

preferably used Treéequent Therefore, it is a possible idea to'display AUX

data on an exterRﬁé%?ng%ﬁféengaég%gﬁngighgighkgﬂgyi Q5k§ qpected to an

interface sectio € a uSer can recor data file
onto the disgc 98 it i.s_s ne;i necessary..to use an jnage _sgcapper, a
per sonal c%ﬁﬁﬁ? prsy of Ee38§ rg§§§ §Wﬁ¥hﬁn4¥?ﬁgihﬁ%ﬁa#5§ Fﬁﬁﬁ,géﬁa it is a
possi bl e idea tgﬁinput,infornat[on as an AUX data file from such an
i nput ti ng APFAPGESs 2adifEs 548 oned to the nini disc recording and
reproduction apparatus_1 through the interface section 25. The system
controller 11 is F&fmed3Asia #i ELBEEAPTESA G YIS SRP L TSPPTI FRBYr am ROV
a working RAM an interface unit and so forth and control the 24 Cctober
2002 28' vaeFegdedpemattiraeksddac ganar draies mabel etheheaproduesianng or
reproduction operation is performed for the magneto-optical disc 90,
managenent timeobaste dm eec @@ lon ahe rmapeyenent i cahddtdong@hetriedn
the tracks and picture files to be reproduced and
outputted in synchronism with the tracks are managed;
FIG. 23B is a diagrammatic view showing addresses
on the disc on which the programs are recorded in the
example of the management condition;
FIG. 23C is a diagrammatic view showing
reproduction times of the programs in the example of the
management condition;
FIG. 23D is a diagrammatic view showing the picture
files reproduced and displayed or outputted in
synchronism with the programs in accordance with the
reproduction times in the example of the management
condition;

FIG. 23E is a diagrammatic view showing playback

addresses of the picture files shown in FIG. 23D in the



is, the P-TOC (pre-mastered TOC) and the U TOC (user TOC) nust be read out.
The systemcontroller 11 discrimnates an address of an area to be recorded
or an address of an area to be played back on the magneto-optical disc 90
based on the nanagenment information. The nanagenent i nf o?ﬁag?B?P‘F% L ed
in the buffer menory 13. Wen the magnetggoptical disc 90 is |oaded into
the recordi ng and reproduction apparatus 1, the systemcontroller 11 causes
a reproduction operation of the innernost circunference of the

magnet o- opt iegampdies ® OGheomagdgdmdrite emdigehemt | nf ormati on is recorded,
to be executed to read out the managenent information and stores the
managenment i nformafFIcen eat ast e didbrammarier Wikl sid Xhetrd tiengreenagenent
information may thereafter be referred to upon recording, reproduction or
editing operlcancdpt Uf P SRGNE 0 @PEdER| cShELt POnsTBE YrdGksi nf ekl tten
in response to recording or editing processing of programdata. Mre

particul arl yij 2aGh thidBr LA Bl Oy pali thngapperation is performed, 24
QOct ober 2002 29 the systemcontroller 11 pe?formg U- TOC updati ng processing

for the U TCC i nfofgti gl itso%eﬁiia&%%ﬁga%%a‘{ in%f%%’u&ér@@%u%eﬂi tes the

U- TOC area of the magneto optic a erm née imng in

[ ' i ux d il \ ded
he. magnet o T o CCRORRE R ] Y Eof P afPaR. 28 ABR ALEY S for moa

on the magnet.qg-optical . di sc for.al] ow managenent of the AUX data
files. The sl;t}s T3S ot e§19‘%_' p%%o??r\ééggéo readi ng out of the AUX- TOC
upon reading out of the U TOC and stores the AUX-TOC into the buffer nenory
13 so that, Wien nédSssdfy 15 @ HRFEWR HIF tHee AU YusErAkhRgefBnt st ate.
Further, when necessary, the systemcontroller 11 reads out an AUX data
file at a preddiRYei Hed®THEMES 0P L sthel 2BKReBOSI Feahor Pedi tieo®isst t he
AUX- TOC and stores the AUX data file into the buffer nmenory 13. Then, in
response to @l WREFAELE N tFFFHg ABRchoi 83Banaged with

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

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

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

FIG. 31 is a flow chart illustrating a pfocessing

operation for realizing simultaneous recording of ATRAC

data and an AUX data file of the recording and



= mul

“the AUX-TOC, the systemcontroller 11 causes the display section 24 or the
external apparatus connected to the interface section 25 to execute an

out putting operation of characters or an image. 2. Sector Format and
Address Format 24 October 2002 30 Data units call ed seéf oPchhrIditr
are described below with reference to FIGS. 2A, 2B, 2C, 2D and 2E. In a
recording track in the mni disc systemyclusters CL are forned
successively as seen in FIG 2A, and one cluster nmakes a mnimumunit upon
recor di ng. T@rraiuwstisrn copasponssof oFPGt 013 circunferential tracks.
Referring to FIG 28, one cluster CL includes a |linking region of four
sectors SFC to SFF and a nain data region of 32 sectors SO0 to S1F. As seen
fromFI G 2C, one sector is a unit of data including 2,352 bytes. O the
sub data r egsuRIDFTIGNIrOB RO BREFOMNED NERRBSDIREBNTt he sector SFF +s used as
a sub data sector which can be used for recording of information as sub
data. However, the AU G tdNiss HRG1OTSr e 19r SEENRT EnhRh Y8R 1507
recording of data. Meanwhile, TOC data, audio data, AUX data and so forth
are record i in data region for 32 sectors. It is to be noted
that an ad reés%?%égg%%‘gd for each one sector. Referring to FIG 2D, one

sector is further divi,ded into units called sound_ grqQups. r .
particularly, two 1Snec hoer PN v?r?l%o }Iﬂ?%glla s‘gﬁlrllg g%gﬁ%pgmc%l}scftnbeber

2002 31' I\/br€ s%eci i cal {:l}_/ ﬁ‘ms) seen from FI.GS. 2C_and . two successive
sectors i nudMRER8Re eORRE GAMHEFBGSsdEt BFeSUBR &s e &%rm%%d”%'nd an
odd- nunbered sector such as the sector S01 include ,sound groups SA0 to
SGOA ne ARAPGPOED F55FoFREATALEM A28 BFPEC T SOk ITRRAT SN kot of

audi o data corresponding to the tine of 11.61 nsec. As seen fromFIGS. 2D
and 2E, dat¥S%fe2PeRoFBEATIepdr aPRRYFALYS ARE B ATRFRIVHUNPR he R channel in
one sound group SG For exanple, the sound group SG0 includes L channel
data LO and®PP2RafHEl data RO, and the sound group SX1 includes L channel
data L1 and R channel data Rl. It is to be noted that 212 bytes which nmake
a data region for The deg¢mimmeionrprheerdehannéhei foddlowdREARRLY- rame .
An address format in the mni disc systemis described below wth reference
to FIGS. 3A and 3B.
1. Construction of the Recording and Reproduction
apparatus
2. Sector Format and Address Format
3. Area Structure
4. U-TOC
4-1 U-TOC Sectorxr 0
4-2 U-TOC Sector 1
4-3 U-TOC Sector 2
4-4 U-TOC Sector 3
5. AUX-TOC

5-1 AUX-TOC Sector 0

5-2 AUX-TOC Sector 1



b |

* An address of each sector is represented by a cluster address and a sector
address. As seen fromFIG 3A, a cluster address has a value of 16 bits (=
2 bytes), and a sector address has a value of 8 bits (=1 byte). Thus, an
address of 3 bytes is recorded at the top position of each 6. 20034
Oct ober 2002 32 Further, by adding a sound group address of 4 bits, also an
address of a sound group in a sector calf be represented. For exanple, if a
sound group address is described for managenent of the U-TOC o,r the |ike,
setting of a reproducti og-pogpki-@#bcl Bextd t2 of a sound group is all owed.
By the way, in the U- TOC or the AUX-TOC, in order to allow a cluster
address, a sector addresg.anguz.§¢NGHuP Address to be represented in
three bytes, such a conpacted type address as seen in FIG 3B is used.
First, a sector can be represert ed Wt igs because one cluster includes
36 sectors. Accordi ngly,%t ﬁe %\%o%%cgﬁe%rtgjeér) its of a sector address can be
omtted. . Simlarly, sinc ter, ug to the outernost circunference of
the di sc can be represen?’ég %iugdnﬁ)f i 5-°% e two hi gh order bits can be
omtted. By omtting the two nost significant bits of each of a sector
address and a cl ufteP3HRirfesk® an address which all ows desi gnation al so of
a sound group can be represented with 3 bytes. Further, in the U TOC and
t he AUX- TOC whi ch are hefeilndritcdirtfe Fdrli®h et e address to be used for
managenment of a reproduction position, a reproduction timng or the like is
described in an address &% fkext Bl tSRR¥OR002 33 conpacted type. The
address may be represented in the formof an absolute address or in the
form of an of f set addPabs. RGhding fQet addratdons upoar Syiptanizedel ative
address which represents the position in each program

Reproduction

7-1 Example of Operation
7-1-1 Example of Disc
7-1-2 Structure of Buffer Memory
7-1-3 Outline of Operation

7-2 Processing Operation

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

8-2 Processing Operation

1. Construction of the Recording and Reproduction
Apparatus

FIG. 1 shows an internal construction of the mini
disc recording and reproduction apparatus 1 of the

present embodiment.
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.~such as a tune with reference to the top position of the program determ ned
as a position of the address 0. An exanple of the offset address is
described below with reference to FIGS. 4A, 4B, 4C, 4D, 45, %u

As hereinafter described with reference to FIGS. 5A and 58,° ?%‘?rarédb

as tunes are~recorded in clusters beginring with the 50th cluster on the
disc, that is, the 32h-th cluster in hexadeciml notation. It is to be
noted that any nunmerical value followed by "h" represents a value of the

hexadeci mal not atre@ferFdngexanpe. Lheaaddgne:ovalptd cafl tdies Akl eastof the
top position of the first program that is, cluster 32h, sector 00h, sound

group On, #8icH0800QR0RALEHGHNANYPOG UK g&s Beedriver! o Adtath this is
represented in the conpacted type, it is "0000000011 00100000000000", that

is, 00h, g?r%]hnlaeg?hencj}e&adzem %g NYPAd A o?rh% d:étfi 4B. Wth t he

top address dete as a start point, the address of a certaln p0| nt in
t he flrst ra f or._exa the q,g%e s, of 'lt:JP éus 0032h, ., sect or
04h, %%g% er@efﬂbfr(ﬂ" rsragnundc}) glrcoaulg %S3Ils %rg Ed PRC Phehgonpact ed
absol ute addres represe jon |n FéZS " 00h, %h 40h" . Meanwhi | e,
he.addr e BeRBEEA SR Sy B F 11b & RRSRS SRREHISE Y bri o 00h,
00h, 40h" as seen |n FIG 4E because t he cluster,h 00h, .sector. 04h, sound
group Ch i Bipdy ddSsn ey uRed 9% the dMAIREEACRPF1L6ALt A2SSt 40 portion
provi ded by the top address.. On the other, hand, with the top address of
FIG 4A determ neHPg8 zesexdingsi fhe apjtiral igadih ?)‘b’é?‘t‘F%nal h2ERE first
program for exar% the address of the cluster 0032h, sector 13h, sound
group 9h adem a 4rglk level heox dhpatied abserordingditaask toow Coh,
39h" as seen in FIG 4G but is, in the offset address, "00h, Olh, 39h" as
seen in Fl Guriie ﬂ_ﬁim@eztdr\'anee(anknhtesun@scrébeddab@ven,atp@sic’tpitdm:ailn a program
can be designated with an absol ute address or an offset address. 3. Area
Structure Aeady ¢a eitmcture biséhebeascodlai notmperptdsedly low level

for detecting data from reflected light from the magneto-

optical disc 90 by a magnetic Kerr effect.

To this end, the optical head 3 includes an optical

system which in turn includes a laser diode serving as

laser outputting means, a polarizing beam splitter, an

objective lens 3a and so forth, a detector for detecting

reflected light, and other necessary elements. The

objective lens 3a is supported for displacement in a

radial direction of and in a direction toward or away

from the magneto-optical disc 90 by a biaxial mechanism 4.

A magnetic head 6a is disposed in an opposing
relationship to the optical head 3 across the magneto-

optical disc 90. The magnetic head 6a is adapted to apply

to the magneto-optical disc 90 a magnetic field modulated
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- enbodi ment is described belowwith reference to FIGS. 5A and 5B. FIG 5A
shows different areas fromthe innernost circunference side to the

out ernost ci rcunference side of 24 COct ober 2002 35 the disc 90. The disc
90 as a magneto-optical disc has, on the innernost circuf &&EELsi2482 a
pit region in which read only data in the formof enbossed pits are forned
and the P-TOC is recorded. The renainiﬁﬂlregion on the outer circunferences
with respect to the pit region is forned as a nagneto optical region and as
a recordi ngrithr ddtet supraliledwithgreg&gi.on i n whi ch grooves as gui de grooves
for recording tracks are fornmed. A section of the nmagneto-optical region
fromthe cluster Oribe é¢htiraneptbsil cheadnBenadcehel degnettilve heladgstéer 49 i s
used as a managenent area whereas another section fromthe cluster 50 to

the clusteraZe2blppdritedd fas moReR@ntMidl €A datidl i ed tibdn P HOtREE such
as tunes are recorded. The remaining outer circunferential area with

respect to hagnewgb@mﬁrﬂa dlsscwi;%db%s 2 tifaid He A sl e, MANAgGENENt area
is illustrated nore particularly in FIG 5B. FIG 5B shows sectors in a

PLLToTe® S| ERrpEatAONoagkUBLER rhBn YRl habileud iR

clusters O and l1int nanagenent area orn1a bUfFer .area 1o e p|t

region. Thea! dg! ehe? detauasd a2 &%%sq@éeobﬁgc}@@@foéﬁlnge%g%ab&ét'On

area PCA an pomer aser sO forth.

In the cluste recor ile conl ts of t he
U-TOC are herg?ngyFéﬁ degbrlbeﬁhe ﬁ& e |53ﬁ§ ?ﬁﬂflarl Ttor in

one cluster, and pr.edet a enent i nfor ecord d |n each
brocesglng éa rLe information supp{m%é Qhere o] 80 8 tect

a reproduction RF signal, a tracking error signal TE, a
focusing error signal FE, groove information GFM and
other necessary information. The groove information is
absolute position information recorded as pre-grooves
(wobbling grooves) on the magneto-optical disc 90.

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

The servo circuit 9 generates various servo driving
signals based on the tracking error signal TE and the
focusing error signal FE supplied thereto from Lhe RF
amplifier 7, a track jump instruction or an access
instruction from a system controller 11, which is formed

from a microcomputer, rotational speed detection
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-sector. The U-TOC data are repetitively recorded three tinmes in the three
clusters 3, 4 and 5 having the sectors in which the U-TOC data are
recorded. The clusters 6, 7 and 8 are used to record the AUX TOC. Although
al so contents of the AUX-TOC are hereinafter described, %4dateelor mli04 s
defined in each sector in one cluster gpd predeterm ned managenent
information is recorded in each sector. The AUX-TOC data are repetitively
recorded three tinmes in the three clusters 6, 7 and 8 having the sectors in
whi ch t he MNUKoTmatdans ofr &heesmiadd.e Titae@ orend of® t ferehuteer 9 to the
cluster 46 is used to record AUX data. A data file of AUX data is forned in
a unit of eosérbdr tied biimcdimde mepihctiren f4 |endechor thngad sechanpemt ure
file, text file sectors as a character information file, karaoke text file
sectors asSatohafdelcer fiothuwingt iaad fidaclsimg contzell ahdhcanpeoyr aweand so
forth which are hereinafter described. 24 Cctober 2002 37 Data file of

AUX data, gphig@ienmotoshith Absidalad dt | £Scordtdptr eenededviotheyAUX data
area, and so forth are nanaged with the AUX-TOC. It is to be noted that the

recording gapggi.ty for data files in the AUX data area is 2.8 Mytes where
an error correction systemnode 2 is presuned. Also it is possible to form

a second AUX datawﬁée%ddkg%seé%%Bb%rifbfhéé%ﬁﬁéf§$$F5¥ Lpo of the program

area or a region on the outer circunférence sl an the program area such
for data 1 hbetnrsitn T Minldq ShbPql O E8RC chRTR ERRTH ) Ve
o one o By, USRI el bl et rank
r e(r:rgr di ng &F?’&MHPS‘“‘P%&%% talf%y?ﬁé?\'éﬁ‘ﬁdcﬂi’{‘ﬁ°ili’18ru-l‘]‘0€%dl t8ed £8%he not ed

that, in each cluster in the ) i
various controlling operations by the system controller

11.

The reproduction RF signal is subject to decoding
processing such as EFM (8 to 14 Modulation) demodulation
and CIRC (Cross Interleave Reed Solomon Coding) in the

_ encoder and decoder section 8. Upon such decoding
processing, also an address, sub code data and so forth
are extracted and supplied to the system controller 11.

Audio data as sector data obtained by the decoding
processing such as EFM demodulation and CIRC by the
encoder and decoder section 8 are written once into a
buffer memory 13 by a memory controller 12. It is to be
noted that reading of data from the disc 90 by the
optical head 3 and transfer of reproduction data in a

system from the optical head 3 to the buffer memory 13
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- programregion, the sector FFh can be used for recording of sone
information as sub data as descri bed hereinabove. It is to be noted that,

al though, in the present mni disc system a reproduction only disc on
which 24 Cctober 2002 38. programs and so forth are reédbreepher 2002
reproduction only data in the formof pits can be used, the entire area of
the reproduction only disc is formed as?4 pit area. The prograns recorded
on the reproduction only disc are managed with the P-TOC in a manner

subst ant i al B¥espgrfgrmed timdtexmittartal YOG hehrzhei efhdr dinMbisy/ sec.
descri bed, and the U-TOC is not formed. However, where reproduction only
data files are rec@hdeda&s AU tdehaint heANXGLEES froemorenal® ngre hee&dl es i s
recorded. 4. U-TOC 4-1 U-TOC Sector 0 As described herei nabove, in order to
performa remdr Githg @infig{yy Qticihidh opedms f ensodHf thet repkodacaiphogr am ont o
and fromthe disc 90, the systemcontroller 11 reads out the P-TOC and the
U-TCC as neigademn ddyfrmdd Odk racor fede 01 t he3 ditpe t8elc) addarge, and
refers to them when necessary. Here, the U TOC sectors as managenent

i nformation g, § diFqd, T él?&?&@ﬁ%ﬁdo e£660F 9580t 9bn! RT.ONHEET @Rta
operations of tracks, tunes and so forth on the disc 90 are described. It
s o be notediiala (e (i Enlsalordrd hOcbAEr $28cPpholar 002 39 pit
area on the |1 nNermost ciFounterence side of & drsc as descri bed

her ei nabove . t.h reference to Fl G 5A, Then n nt t he positions of
recor dabl e as\é\féb rs]a"{tr etcoorraea%’f%g‘ﬁ Jé’fm%trSe’ét%’)-“—,“?t Egggggﬁo tségéla ag;nd the U TCC
area and so based on t.he P-TOC. It is to be

&‘eortc{'inof the disc is erformeg. d aon s dilon .

not ed t hat, Wt a%@a?%%??%%t?%ﬁ?eﬁf’gg SRIWAPCcR gff FXR T E Y 8tor ded in

the formof pldSesdny SRNA9SIeM 07 LUNES L eRRded 3% & 580 Pe
audio signal sampled with 44.1 KHz and quantized with 16
bits.

The digital audio signal is converted into an
analog signal by a D/A converter 15 and then subject to
level adjustment, impedance adjustment and so forth by an
output processing section 16. A resulting signal from the
output processing section 16 is outputted as an analog
audio signal Aout from a line output terminal 17 to an
external apparatus. The signal from the output processing
section 16 is supplied also as a headphone output HPout
to a headphone output terminal 27 so that it is outputted
to a headphone connected to the headphone output terminal

27.

Meanwhile, the digital audio signal after decoded

by the encoder and decoder section 14 is supplied to a



- performed with the P-TOC, but no U-TOC is forned. Detailed description of
the' P-TOC is omtted, and here, the U TOC which is provided on a recordabl e
magnet o-optical disc is described. FIG 6 shows the format of the U TOC
sector 0. It is to be noted that, as the U TOC sectors, 4hé&sepesr $0Pfom
the sector O up to the sector 7 can be provided, and anong the sectors, the
sector 1 and the sector 4 can be used .an area in which character
information is ~to be recorded and the sector 2 Is used as an area_into

whi ch recofdfh§adatnsrrincs sectionpeZ &vrtided ¥ raan heeowfReEtedctor 0
required without fail for recording and reproducti on operations for the

di sc 90 i sadescdilbddalThadioTElon@dt Pouk ifrom datdd ek eal i putbrth 24

COct ober 2002 40 nanagenent information principally regarding progranms such
as tunes rteomdedlbyla tosan axtermed spgssratis. WTiheh dargigrasinsawdio be
recorded newy is recorded. For exanple, if a user intends to record a
certain tus&gaalo isheudpst t¥d ddhahsy sderenodd rappLerafdissenasehes out a free
area on the disc 90 fromthe U TOC sector 0 and records audio data into the

free area. eRamph@ 0t AMGhi YN (RO BEIECLoPRical daBBel N Which a tune to
be reproduced is recorded is discrimnated fromthe U-TOC sector 0, and the

area is accessed~m?§e%f QE%Q‘dEﬁar BRUGhItAR ORAH |{He rr?&g[xﬁé‘@ot&p?tPeéht' on

of the data region ytes X 58 2,352 bytes) of the TOC sector 0, a
synchroni zaison RALLENSY, i) chraaln LRY16 dé&&18fs§g;ﬁ EBSA% Jsl 1s
are formed successivel y is cor ‘Then, an addy ess i Acrudi ng a uster

address (CLu Cl ust er sgct or S I, recorded
over 3 bthJgS§: d:@f tslei 5’fal Lgdlé)%%adrng |%n %ggbﬁﬁug %g%g‘a}la#he byt es
menti oned f.orm a he de The dre tes s_an.address of the
sector itsélf SoMhESs rc{Jc % Of Jtth% a%l%r % szwﬁr PN rkE 1575

synchroni z on pattern, and n address are_recor )
y %%en upplied to the encoger and ecoger section 14, by

which audio compression encoding is performed therefor.

On the other hand, if a digital audio signal Din is
supplied from an external apparatus to a digital input
terminal 20, then extraction of audio data, control codes
and so forth is performed by the digital interface
section 22. The audio data are supplied to the encoder
and decoder section 14, by which audio compression
encoding processing is performed therefor.

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

The compressed recording data from the encoder and
decoder section 14 are written once into and accumulated

in the buffer memory 13 by the memory controller 12 and



applies not only to the U-TOC sector O but also to the P 24 Cctober 2002
41 . TOC sectors, AUX-TOC sectors, AUX file sectors and program sectors,
and al t hough description of the header part of any of the sectors
hereinafter described with reference to FIGS. 8, 9 and 14! i¥te¥ett €§02in

t he header part ®f any of the sectors, an address of the sector itself and
the synchroni zation pattern are recordgq,in a unit of a sector. It is to be
noted that, as the address of a sector itself, the cluster address is

r epr esent ecklien 2réyd esuvf fexr hegbhodden addtess @Cpusdetedmigzidd a | ow or der
address (Cluster L) and the sector address (Sector) is represented with 1
byte. |In otdmsunorasd &é&etaddr ERé efcbBderohntihdecodgactszttivpe.8 .Then, at
predet erm ned byte positions, data of a naker code, a nodel code, a track
nunber (FirgiedNQhef réb6réingt ahkackredsubielktnwbemddaisig TNO of the

| ast track, a sector use situation (Used sectors), a disc serial nunber, a
disc 1D ang,$8c&0E1Rq3EEcheslr Bedc BUkbR8hg 3@ HFM doa i LPAE Gy N Whi ch
vari ous pointers (P—%FA, P- EMPTY, P-FRA, P-TNO to P-TNO255) provided to

al | ow i dentif}cahi08e0f 1n80hER3ARE LLBGHRSHCH % LD FAEPTAR, Bre
recordi ng operations perforne y a user, frée areas and so fort y maki ng
them corres d-to.a table _section.which _i.s her.ei naft 24 Cct ober 2002
42 descri be’%j)‘?grr)le!;l § 8 ?e@%?ﬁgg.lcl Hetaﬁlela[rét‘)'lee cs?‘ercct“‘lJ‘ot_'ne({/%i ch is nade
correspond to the ﬁgi nters éP— A éo P- TNO255), .253lhpart t.abl es 01h to FFh
are provided. In exth J297etip kead drive igrbdl fnifd®PPdeihés a start

poi nt of an‘gi ven Eart, an _end ,address whi ch defines an, erg ggl nt of the
part, and IS EREGr RERFOAT IV inFe Sg8PR I 419 dda MASR St Berd 8ot Bed.
Further, since a _part indicated by a part table may possibly be linked to
anot her par??cPFﬁRnFﬁfUﬂﬁﬁtFBﬁ encoded recording data from™ the

encoder and decoder section 8. 1In Bther words, the
magnetic head drive circuit 6 causes the magnetic head 6a
to perform application of a magnetic field of the N or S
pole to the magneto-optical disc 90. Further, the system
controller 11 thereupon supplies a control signal to the
optical head 3 so that the optical head 3 may output a
laser beam of a recording level.

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

regarding play modes such as normal reproduction, program



. indicative of a part table in which a start address and an end address of
the part of the destination of the |ink are recorded can be recorded. It is
to be noted that the term"part"” signifies a track portion in which
successive data in tine are recorded physically continuoéddl 9ctobene2@Gack.
Addresses represented as start addresses and end addresses designate a part
or each of a plurality of parts which f28rm a track of a tune. Those
addresses are recorded in conpacted representations and each designates a
cluster, a mEmtoduanion sodnshgfHle. répradnetdo, ngrampameprioshuct i on
apparatusl of the type described above, even if data of a programor track
as a set ofekement dfd2 &re@isplaydrddphypesaltivn o4 @uiohsii RPOgnd3

di sconti nuously or discretely in a plurality of parts, there is no trouble
Inarepr Oddlﬁéppéﬁi?ﬂ@r athel By gugesp3hyek¥caaersI g difte dRetstion
reproduce them Therefore, audio data or the |like are sonetines recorded by
a user over | § Salyl e Y i £l e of
recordableeggggéﬂgﬁdfé% ?%??ﬁ%ﬁTSH?ﬁ?ége%g%%ﬁﬁﬁngé%ﬁﬁéu%%ﬁ@%%ggrovided,
and for exagnlf,. . desigpating a,part le tQ b i n S n the
nunbers 01h tofls—‘izﬁxgi g’g%\g{goéf’ﬁeefzﬁg?\x}i'd&% cgcaretq:atsg‘b%ée’s@{l%%@pg%?gt abl e can
be linked. ln particular, .in the nmanagenent table section in the U-TCC
sector 0, 0 %pﬁgﬁfngaBPg Féﬁ?egaﬂF518§8 a9 and, for exanple, for a tune
f or med fronlthreetparts ]inked to each other, the part, positions $re
managed wi th thr o REFAt 1| LAEPTARELON: PK ERE PPREA T MANDERT tThe (o
be noted that the link information is actually represented by a val ue of
byte positi®hdli hst REPBITER sectbe GYsSes o tHRP Ll ¢F ebibt erThhi Ry stem

cal cul ation processing. That is, a part table js designated by 304 + (link
i nf or mati on§OXEBPLACHyLd) thEgcRXeruties pRAraEIARsCORTed PER®ANOPhe U TOC
sector O indicates contents of the part in the follow ng manner with the
poi nters (PEIDEACORLERPTYREPIRRAICR-.TNOL

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

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

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

operation state and so forth.



. to P-TNO255) in the pointer section. 24 Cctober 2002 44 The poi nter P-DFA
i ndi cates a defective region on the magneto-optical disc 90 and desi gnates
a part table or the top one of a plurality of part tables which represents
a track portion or part or represent track portions, thatdi &ctphetrs20bich
provi des or provide a defective region because of damage to the sanme. In
short, if the magneto-optical disc 90 i @l udes a defective part, one of the
part tables 0lh to FFh is recorded in the pointer P-DFA, and in the
correspondi ng part thabligsct 89 dehees ‘e RAdirdg duli &t &gk idd-8d@gf and

end addresses. Further, if the magneto-optical” disc 90 includes anot her

defective pakifodnld RA tsdd@P s o glt'gcskd&;rg%ti}\(e Rak & jagnggghgnat ed as the
par ta Te, "and &

link information in the first-nmentioned 0 in the part
tabl e, the def Y t.is . indicated. 1f_no other fective part is

i ncl uded, tﬁgr?qﬁéél i itn# ot BT 28218 o aE?arr%ﬁb?“t%“%bh, whi ch

i ndi cat es a%%%tg%éﬁ zulffurther | jnk, The pointer P-EMPTY indicates a part
tabl e of a non-used part- rrahe? o ohPoEtedpl Bhal tepustefon- used part
tables in the managenent taple section. Were a non used part table is
present, an %&ﬁ?QJ LTS FrplayedcArR Pl fet pRaparhesr ipfeppgiophere a
plurality of non-used part tables are present, such part tables are
successi vel F&f&siYHatferrm the @temeks 2pbopYavesith |ink information fromthe
part table designated by the pointer P-EMPTY such that all of the non-used
part tables are |i AR&Ehen .t Ha rdeageresen tt snbo Gandn on, silhedgioa nt 2l 1 &4 RFA
indicates a free area including an erased area on the nmagneto-optical disc
90 into whi dVXatata arhish mdke edn tndf Hbss ghnflesendpatt ofallheaobft he t op
one of a plurality of part tables which includes or include a part or parts

as a track pemdsramt gorioovtis adishodpams oanfbenracbiraedabaathkn
particular, if a free
disc 90.

A data file as AUX data includes information of
characters, a still picture or the like, and such
‘characters or still picture can be displayed on the
display section 24.

In the present embodiment, a JPEG decoder 26 is
provided as a component for allowing the display section
24 to display a still picture of AUX data.

In particular, in the present embodiment, still
picture data of a data file as AUX data are recorded in
the form of a file compressed in accordance with the JPEG
(Joint Photographic Coding ExXperts Group) system. The
JPEG decoder 26 receives a file of still picturé data
reproduced from the disc 90 and stored, for example, in

the buffer memory 13 through the memory controller 12,



-area is present, then one of Oh to FFh is recorded in the pointer P-FRA
and in a part table corresponding to it, the part which forns the free area
is indicated with start and end addresses. Further, where a plurality of
such parts are present) or in other words, where a plural4 tQeteoegu@iROgar t
tabl es are present, the part tables arg successively designated with Iink
information until the link information Zf 00h is found. FIG 7
schematically illustrates a manner of nanagenent of parts which forma free
area W th patrforsl decompriesSioh pgritedqaifg (3D, ad&brdahbe @BohartleE3h form
a free area and are successively linked beginning with the pointer P-FRA

Al'so such geEeClhvke mPTN the 483, REM endr&9M U884 Bath kables are
managed in a simlar manner. 24 Cctober 2002 46 Referring back to FIG 6,

the poi nt CkacPuTNEh &0 TIPS ndkpbediaty Ofedden of Lhechike

recorded on th o-opti cal” disc r. For exanp e pointer

oo eV S RSB AP R

respect to i °0F A pl Irst track
are recorded. For exanple, if a tune of the first programas a first track
is recorded™w t hout being divided, that is, recorded in one part, on the
di sc, the recordin% area of the first track is designated wth'start and
end addresses in &tpaft tPabre BotEdat ¥ aRP R he it nt'Ehe e TagtPther, if
a tune of the second programas a second track is recorded discretely in a
plurality éPfesmatinp t9e shkkl Riehurecingerratden pdi AB% F3%he & ecor ded
positions of the second track are designated in accordance with an order in
time. In p@utrubtad. segivhl ndot dhsplaareni bbPe deSREnGiasPlay e hoi nt er
P TNO2, the other part tables are successively designated in accordance
with an or ddvidn hasre wempdrakivelvr bargenscoekinkndheaparuse dié | t he
part table whose link information is O0Oh is reached. The manner of I|inkage
is simlar gsarddmtfxesky i bedsdmwe edagbeweini phrefefrebdncarsted FI G 7.

frequently. Therefore, it is a possible idea to display

AUX data on an external monitor apparatus or the like

which is connected to an interface section 25.

Further, while a user can record an AUX data file

onto the disc 90, it is sometimes necessary to use an

image scanner, a personal computer or a keyboard as an

inputting apparatus then, and it is a possible idea to

input information as an AUX data file from such an

inputting apparatus as just mentioned to the mini disc

recording and reproduction apparatus 1 through the

interface section 25.

The system controller 11 is formed as a

microcomputer including a CPU, a program ROM, a working

RAM, an interface unit and so forth and control the



-Since all parts in which, for exanple, data of the 24 Cctober 2002 47
second tune are recorded are successively designated and recorded in this
manner, when reproduction of the second tune or overwite recording into
the region of the second tune is to be perfornmed using thé Qatebef 21

U- TOC sector 0, the optical head 3 and the magnetic head 6a can be
controlled to access the discrete partsygo extract the continuous nusic
information or to_ effect recording mﬁt% t he recordi ng area used

efficientlyvakfoll speBaraonsdlelcii®ede nerdiatdwowagnet o optical disc 90,
managenent of the~areas on the disc is perfornmed based on the P-TOC and

management of {unefped hr #EcBEEInGNGrSLebobllctaZal dpiat ik yeecor dabl e
service area is performed based on tﬁe TOC. 4-2 U-TOC sector 1 FIG 8

shows the. LR, o 18U TQCR86L0% Lo TR, 1 JI 966! Gfadadapygat a regi on

into which rnputted character ormatron 1s recor track nane is

to be applied to a. .recorded t kK or_.a disc nanme .Lnformati of ., the nane
or the || ke iBEORHE DL HREORICE O Hb MAFT T BEIHL (PLRC. Tl L FBAB: TOC
sector 1, pQinters P-TNAl1 to P- TNA255 are(Pre ared as_a $ointer section

whi ch cor r edfondde & F%r R TRAIRE e hMP S5 2R obRe oYRTPE KEReEr T8 Hyt es
24 COct ober 2002 48 designated by the pointers P-TNAL to P- TNA255 and one
sl ot 00h of MBsky{Es & ﬁﬁébar@gﬁ T terTEorda@oren 1k QIR IRRA FoF
managenent of character data in a substantially simlar manner to that of

the U TOC s@& @ddreschfacrerared diade orecepiedenri ag addrsest PEl @tor a
track nane is recorded in ASCI|I codes in each of the slots 01h to FFh. For
exanpl e, inaxesl dio desinimted Hack hen poiatmagPeTNAdptinatadiecs 90nputt ed
corresponding to the first track by a user are recorded. Further, as a slot
is |inked whasdd da | tHormatagement numbermatiohar acters
The management information is stored in the buffer
memory 13.
When the magneto-optical disc 90 is loaded into the
recording and reproduction apparatus 1, the system
controller 11 causes a reproduction operation of the
innermqst circunference of the magneto-optical disc 90,
on which the management information is recorded, to be
executed to read out the management information and
stores the management information into the buffer memory
13 so that the management information may thereafter be
referred to upon recording, reproduction or editing
operation for the magneto-optical disc 90.
The U-TOC is rewritten in response to reéording or

editing processing of program data. More particularly,

each time a recording or editing operation is performed,



- greater than 7 bytes (7 characters) may be inputted for one track. It is to
be noted that the slot 00h of 8 bytes is prepared as an area for exclusive
use to record a disc nane and is prevented from bei ng desi gnated by the

poi nter P-TNA(x). Also in the U-TOC sector 1, the point &4 RCERPEY £80Z4sed
for managenent of non-used slots. 4-3 U TOC sector 2 FIG 9 shows the
format of the U-TOC sector 2. The U-TOR%sector 2 is a data region in which
recordi ng 24 Cctober 2002 49 dates/tines of tunes recorded by a user are

recorded pthackpaltley comtirftai1dyT@e $RGVTs WOordt aipadtiiRpl to P- TRD255
are prepared as a pointer section which corresponds to tracks recorded, and

a slot se%}:geeggghgnzﬁoerd the GRS St I8P Ls £ &r &a TRY2BRe | SupERRAr €d.

Furt her, 5 slots 0Olh to FFh of 8 bytes are prepared in the slot section,

and the U ctqr i for glf&? t i

substanti a%%o?ﬁ t&%sia%(# :ﬁeléﬁrrﬁﬁljcr%r tthgga{iﬁa o%f%gé @T&ésgg grékg. In the
slots 01h to,FFh, recordjng date/tiyes of, tunes, (fracks)_are recorded in 6
bytes, in SRF&FATaCIES cci)oorr Ys fo i ?Wﬂe€e§+é‘l?ﬁelﬂoﬁ?ﬁ?of‘ﬁg d8y, the
hour, the njanute and ,the second are recorded successively for each one
byte. The FBfaF&¥Td 2 a% 1RELAE Prepared for a maker code and a nodel code,
and code data representing a manufacturer of a recording apparatus used for
recordi ng of the Wﬂhéeaw%céééadéﬂ&eﬁeﬁrr@serrﬂQQTgi%fi tpetRt BREEELROr di ng
apparatus used for recording are recorded in them For exanple, if a track
as a firstoPEieals Gigortfecerans tly dizem PHeGTrane . r aBo”AHENFOfatidl ti ne,

t he maker code of the recordi ng apparatus used and the nodel code are
recorded i fegmedsian Wesinpenetb wptieaboidhser OP- TRP1allogdingct ober 2002

management of the AUX data files.

The system controller 11 performs also reading out
of the AUX-TOC upon reading out of the U-TOC and stores
the AUX-TOC into the buffer memory 13 so that, when
necessary, it can refer to the AUX dgta management state.

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

of characters or an image.

2. Sector Feormat and Address Format



.-5 0, The recording date/tine data are automatically recorded .by the system
controller 11 referring to an internal clock. The slot 00h of 8 bytes is
prepared as an area for exclusive use to record the recording date/tine of
the disc and is prevented from bei ng desi gnated by the pdfnPetolpedRINGD . |t
is to be noted that, also in the U TOC sector 2, the slot pointer P-EMPTY
is used for managenent of slots which ar®®not used. In such non-used slots,
link information is recorded in place of a nodel, code. Thus, the non-used

slots are |inked Wphtasu@h tlsi kg 11RE0BRIHGAN HADIdMNidgeMdFe t 8€s 8+ DbeOI Nt er
P- EMPTY to manage the non-used slots. 4-4 U TOC sector 4 FIG 10 shows the

U- TOC sect o dhouhet i T SAHOE ¢ i 1ds 9252, 582 hBL 02phigl hBput ted

character information is recorded when a tune nane as a track name is to be
applied to a track{tecor ?% [ e] i {S.t pplied to
the disc sinilarIyIPb%tﬁgE%i %%g§%%%9f4g3§%$ﬁﬁeg H%%%?n%%%ggﬁ'As can be
seen from conpar,i son ﬁ# FIG_10 wth FIG 8% ihe format of %g% U IOC sect or
4 is substaftiHi S %i T 1A PR DFCCRRS UV e1B428:F568r 13062551 sect or
1. However, the U-TOC sector 4 allows, recording of 2 b¥te caodes as _code
data corresFOHHi M 1D LE ket P2kes 2 Pl BHRYUR BRALAUPER, TEAQTAASddi PP6n to
data of the U TOC sector 1 of FIG B, an_attribute of a character code is
recorded at Aietfet @ T HERPBYE etPodi EP od. CHERYBERERR tdR L hERsdSer
information of the U-TOC sector 4 is perfornmed with pointers P-TNAL to
P- TNA255 and sl ot s Refiend mrtddsiGnaied vy takupbent bsipcindest 8
P-TNA255. It is to be noted that the recording and reproduction apparatus 1
of the preseninlchi®dreehen cafi fandl seateepr §8Gcttioo SFENlapddias sradm \@d teth no
U TOC is fornmed. Where such a reproduction only disc is used, it may have
character i nfegihenioh 32 sedisrsnad® andstFack
As seen from FIG. 2C, one sector is a unit of data
including 2,352 bytes.
Of the sub data region of four sectors shown in FIG.
2B, the sector SFF is used as a sub data sector which can
be used for recording of information as sub data. However,

the remaining three sectors SFC to SFE are not used for
recording of data.

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

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

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

sectors are divided into 11 sound groups.



names recorded in the P-TOC thereof. In particular, sectors substantially
simlar to the U TOC sector | and the U-TOC sector 4 -areprepared-as—P TOC
sectors, and a disc nmaker can record a disc name and track names on the
P-TOC sectors in advance. 5. AUX-TOC 5-1 AUX- TOC Sector 94 I1¢rtdhRendizd®200 i n
t he present enbodi ment, regions 24 COct ober 2002 52 in Wiich AUX data
files and the AUX-TOC are to be recorded are set as described herei nabove
with reference to FIGS. 5A and 5B, and aracter information, image

information and s r j t Kk ra h t unes
can be recorded agok%xtsg)aétégqﬁﬁqe%?%uc %A%?(ﬁdgfgﬁf ?Fgg'arag %&gaégcsﬂ with the

AU TOC. Ty, RGO 8, & ECOLASH, LIEE0, Bl HES LY I uers L glusst er s,

and accordingly, as a hanhagenen structure, sectors 1 n one cluster
can be used simlarly as ipn th TOC. ' In.the present enbodi nent, the
o Toc SO BB 3 [ tite e elot CF0 YA e b PRE Rt 599 T HNUbLRE | bed
below. First™ the fornat of the AUX-TOC sector O is described with

ref erence tRSFIRECHAT SOk Ipxiyée seupdr IR uSGP HL P ea OMecat i on
table principally for managenent of a free area in the overall AUX data

regi on. As 88Ul fgeeniE| & formpd £HemAYRATOR tesrctadid gingl w@egiedn i ncl udi ng a
sector address (Sector) = 00h and node information (MODE) - 02h is recorded
first, andanpuritoupf chudiet dataoforespoDiingA"tarithe Xime eof ekbr@ied in the
formof ASCII codes in a region of four bytes,at predeterm ned byte
positions. mEeec characters "M, "D', "A" and "D' indicate a format I D and
are recorded 24 Cctober 2002 53 commonly at a sanme byte position in the
AUX- TOC sect ors Washsese fwsmwei REEser2deandi REd. data are recorded

separately for the L channel and the R channel in one

sound group SG. For example, the sound group SGO0O0

includes L channel data L0 and R channel data RO, and the

sound group SG01 includes L channel data Ll and R channel

data R1.

It is to be noted that 212 bytes which make a data
region fqr the I channel or the R channel is called sound
frame.

An address format in the mini disc system is
described below with reference to FIGS. 3A and 3B.

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

Thus, an address of 3 bytes is recorded at the top

position of each sector.



-Further, a nmaker code and a nodel code are recorded at predeterm ned byte
positions following the format I D, and used sector information is recorded
at predeterm ned byte positions follow ng the maker code and the node code.
The used sector information indicates a situation of use2éfOsedber 20402 t he
AUX- TOCC. The eight bits d8 to dl which formthe Used Sector O correspond to
O to 7 sectors, respectively. In a sinmRar nmanner, the 8 bits d8 to dl of
the Used Sector 1 correspond to 8 to 15 sectors, respectively. The 8 bits

d8 to dl of the UsegrSkétprby £@418§PONSohAd1§rbap2dadeeser of Hewdand i vely.
The 8 bits d8 to dl of the Used Sector 3 correspond to 24 to 31 sectors,

respecti vel ¥3 sbNahhgalY¥sTOGeSRCERnd gtk Nifla SREGHIAN dan fios med from
poi nters P-EMPTY and P-BLANK. In a tabl'e section, 99 part tables of 8 bits

in which a §E§"rlas%ﬂ%ﬁss1 r8f A%&Qtagggfeﬁ Q”gohhgkggr%ﬁ%; %@?%@ries f ormed

such that nanagenent of t a area may inasimlar
manner as W,th th C sector 0 _descgrihed | nabove. this instance,
however, pale SF§B?’§§ Eﬂ? f“gnégﬁmaﬁng & e&?‘fs L{]ﬁreoe(% ani etléeecitﬂbleﬁ’, but the
remai ning part tables 64h to FFh 24 Cctober 2002 54 are pot used with all

s (zeros) PRLEEHS: Rér & feprPrduetiom @asditepn Hat 2 dithboudh EhE°PEFt tabl es

beginning with the part table 64h may possibly be used as the table
section, foPT¥PMRciiScALlLe¥€®d it is sufficient to use 99 part tables for
managenent. Here, the reason why the part tables 0lh to 63h are used as the

effective tabl e seBYi 6Rei Yayhathj thes UdEOEr pirnddrer HUXTFQE paktt | Il F
capacity of t-he buffer nenory 13 into consideration. The pointer P-EMPTY is
used for mategaddew ian alvstfear mddresd i rkapctdr rpddoeed padtat abbad in the
AUX- TOC sector 0. The pointer P-BLANK is used, for managenent in the form of
a |linkage obrpant adadess dfo dd nepremmted the Bidedabutaseasuthatd i s,
non-recorded regions into which AUX data files can be recorded.
compacted type address as seen in FIG. 3B is used.
First, a sector can be represented with 6 bits
because one cluster includes 36 sectors. Accordingly, the
two high order bits of a sector address can be omitted.
Similarly, since a cluster up to the outermost
circumference of the disc can be represented with 14 bits,
the two high order bits can be omitted.
By omitting the two most significant bits of each
of a sector address and a cluster address, an address
which allows designation also of a sound group can be
represented with 3 bytes.
Further, in the U-TOC and the AUX-TOC which are
hereinafter described, an address to be used fo}

management of a reproduction position, a reproduction

timing or the like is described in an address of the



1t is to be noted that a start address and an end address are represented
i n conpacted representations and consequently designation up to a sound
group position is allowed. However, in the AUX-TOC sector O in the present
enbodinment, it is prescribed to designate an address in d4u@ftolgr a2002
cluster, and all Os are placed at the-dﬁa position indicating a sound
group unit in the sector, start address and end address. 24 Cctober 2002
55 Also the start address and the end address recorded in 3 bytes in the

tabl e sect teppaktiede topl. Seabi @RakRsEhRafUlel Pepraddited it thaescri bed
bel ow are represented i n conpacted representations. Further, the

prescripti egaf o‘fpatnoa%o(\ihnfgigﬁ}#ﬂés St LeREUESSR B AR §Pesaddress
I ffer h

designates is different anong ent sector contents, such prescriptions

are herein eschihe i t.abl.y. ene t -Ié@'s g%gl P, a

reproducti %tr:\ltd%;\ s% “di g‘iclg %ﬁ%&h l:‘gltdarl‘:"\és\y;us}% Ir}:?)n lz?gcné} rr(!:%t'tiato(r)ll.r =5 AUX- TOC

Sector 1 Th%ﬁAUX-T sectors 1 to 3 are used for manaaegent of picture
reb-;isct C

files as sfi HERATHE Hie PREC Tl sdbe § BRBIRZ™ FIG 12
i S a managenent sector as a picture allocation table and i;s used for
management SYCHIAS & iYUae Bl R e%eRfFet P ethe| BSPj ROFAE1ABXOHat i ar ea.
Wth the AUX-TOC sector 1, nmnagenent of picture files is perfornmed in a
manner si NPFRAIEAEF tdekewpined s (2 ewssekeprod. tha rREXEEEsAnt ARbodi ment,
the file length of a picture file of one still picture recorded in the AUX
data area examlerahdiecftpetidddnesy. isndenerpbedehelow2¥ibht ober 2002
56 enbodi nent, however, 100 picture files in the maxi mumincluding a cover
pi cture cardferrnce)cd RIGRr edhaf4Br 4d€scéPbedE, Adfor diGngng, 4Hl.so t he
nunber of substantially recordable picture files is 100.
As hereinafter described with reference to FIGS. 5A
and 5B, programs such as tunes are recorded in clusters
beginning with the 50th cluster on the disc, that is, the
32h-th cluster in hexadecimal notation. It is to be noted
that any numerical value followed by "h" represents a
value of the hexadecimal notation.
For example, the address value of the address of
the top position of the first program, that is, cluster
32h, sector 00h, sound group Oh, is
"0000000000110010000000000000" as seen in FIG. 4A. If
this is represented in the compacted type, it is
*000000001100100000000000", that is, 00h, C8h, 00h in the
hexadecimal notation as shown in FIG. 4B.
With the top address determined as a start point,

the address of a certain point in the first program, for

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



——

.- The cover picture may be, for exanple, a cover picture which is a disc
jacket or the like. In the AUX-TOC sector 1, a sector address (Sector) O01lh
and node information (MODE) = 02h are recorded in the header. As pointers
P-PNQ(x) to be used for managenent of 99 picture files othePctdizer tHDLover
picture, pointers P-PNOl1 to P-PNO99 are formed in the AUX-TOC sector 1. At
i ndi vi dual byte positions in the pointerstfromthe pointer P-PN099 to the
pointer imediately prior to the table section, 00h is recorded. However,

in order tos¥udadisupgragnel #- optEfal 41d:895,901hptﬁepeowbw¢t;%dcase wher ei n
recording of a greater nunber of picture fi I es is made possible by an

expansi on OfiARALYE (e &L &% fix 8o EHERRERRT aLNEn b Slibe Mofic dutl ur e,

it is possible to set, as the pointers P-P e poi nters P-PNO100 to

P- PNO255 to Jyfe Poeglyl dr p o] ghointers
P-PNO1 to P 99 tg% t 'ﬁl yt qui;ﬂéasp)tl on S?ﬁ (Q%eéib%g%%e%i)g%l\lg%gﬁl ndi cated in

bl ankets in 4 Qct ober 57, . Fug e i,on of 2 bytes
f ol | owi ng theéf%ﬁ(%ra%%ﬁ%s%nﬁe?ﬁﬁsﬁ’ﬁg3€188désl sbgg‘éd 0#%‘,4 %gl pS1E & Fi r st
PNO and Last, PNQ In the pointer First PNO the nunber x qof the fjrst one
P-PNO(x) of st Bnett gpetarspoFReerlupteR? Oty BeSHSF0, 043"”d S hunber x
of the last one P PNO(x) of used ones of the pointers P-PNO1 to P-PNO99 is
recorded in SIRUBDANLEF TeBTePrREEeforserafppé te ALiff qrenas fiRap t4hR, from
anong the pointers P-PNO1 to P-PN099, the pointers P-PNOL to P-PNO5 are
used, then tHepoiPeEEieR rpropided bIhthﬁdtPnea}ﬂs‘irrﬂS@r Last PNO = Osh are
recorded In the pointer section, also the pointers P-PFRA and P- EMPTY are
formed. Further, i1 Hahe ab¢}ee136m4¢®n,wgghpahe tabl eddgelsst @68 G-n 4dach of
which a start address, an end address and a picture node as a S. Pict. node
are recordedeterfibneddaasapatartabbéstof aBolintess corvaigp@rlsitgien ime
i ndi vidual pointers. In this instance, simlarly to the

the first program, for example, theé address of the

cluster 0032h, sector 13h, sound group %h as in FIG. 4F
is, in the compacted absolute address, "00h, CSh, 39h" as
seen in FIG. 4G, but is, in the offset address, “00h, O01h,
39h" as seen in FIG. 4H.

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

offset address.

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

and 5B.

FIG. 5A shows different areas from the innermost

circumference side to the outermost circumference side of



- AUX- TOC sector O, the remaining part tables 64h to FFh are not used with
all Os (zeros) placed therein. The part table 00h is prevented from bei ng
desi gnated by any pointer, and is used exclusively far address managenent
of a picture file positioned as a cover picture. The pi Gustwbde ABALI oned
above is 24 Cctober 2002 58 provided also in the part table 00h for a
cover picture. The pointers P-PNOL to ¥ PN099 are used for managenent of
regions, in each of which one picture file is recorded, by designating a
particul argjparg;t@byg. For exanple, in a part table designated by the
pointer P-PNOL, a start address, an end address and a picture node as a S.
Pict. Mdde of a pi,ctufe fi of image data for a,fistst, picture e
recorded. It is E&loheoec{lnso-ed tHat? n\ﬁq?rheg 'eogﬁ}fel'&:déggt glra T, T ﬁ%he
managenent, which is erforged' by linking part tabl.es wth Iink information
(Link-P) FRRGTmREF 1 STREENE PReBE P06y &, Pitfe TR &1 1 1RAF8 F824r ecor ded
in sections physically spaced.from each other. However, non-used Eart
tables in ¢ A@B(thCI?lsEg?oﬁoImaPé RERSGEGIDHES iatie i HRTRAL2RR, thRich i s
provi ded % the 8th byte of each part table, beginning with the pointer
P- EMPTY. TheT®ei afeFePOoPRRA-in the AUX- TOC sector 1 is a pointer to be used
for managenent of a free area where picture data whose anount is smaller
than 1 cluster arthe ecemaiming megégnoanothé ohgistrerciinrunifevdncent a area
and the region in the 1 cluster in which picture data are not recorded is a
non-recor dedlthegesneas &or ¢her gahl eegdginon sarfibimenteam & rmegaeea- | n short,
an address of a 24 Cctober 2002 59 section as a free area is recorded in
a part tabbptileasilgrageédnbyniihaspai nieetoddiRidA ephitedpe tionealbdeing each
part table in the AUX-TOC sector 1 represents node information including a
copy Stﬁf usefiofh phCiHAehf igh®cheeodeduidany sFesstréesignatkradndy each
part table.

tracks are formed.

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

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

The clusters 0 and 1 in the management area form a

buffer area to the pit region. The cluster 2 is used as a



- The picture node as a S. Pict. node is defined, for exanple, in such a
manner as illustrated in FIG 19A The picture node is conposed of 8 bits
dl to d8, and a copy status is indicated by the two bits of dl1 and d2. The
copy status is information set regardi ng whet her or not bpduwgpeaf 2802
corresponding picture file is permtted. In this instance, if the copy
status is Ch, then this represents that3opying is permtted, and the
picture file can be copied any nunber of tinmes. If the copy status is ih,
this repregpidér thalisedliow Hfed NBCRI ghar Bsbilll €okeS opepitt RAkean! y once. |f
the copy status is 2h, this represents that copying of the picture file is

perm ted oy oS OVSF AmadiopLhfahed 48! aobus. 1T the copy status is
3h, this represents that copying of the picture file is inhibited. The

remaining 6 bits 43 AL ArE def] nedhere. ¢n2%ORbaDELe2002: 00N

copying of data is perforne certain picture fi en the copy

status to jven to the prcirure fi after copvi i.S at.ed in such a
manner as ib'ﬁ%is?r%?%ge?ﬂs F‘Pg E#@Buf,?é% 855t éﬁ 5%53 the (%%Sc}slteoaet‘i!s Rwhi ch
has been gia/en tP t he pjctur ,file,beforg copying. In particular, if_the
copy stat usSdFe L QEPR G HE pii‘égﬁ?‘édf rPe®p§ Gﬁeb%f’&‘r e g a4 13 copy

status Oh is given to the picture file also after, copying., In other words,
copyi ng of RFRIprerpined panagenepti inEQ@rARFiomMdfherecirdqdeld 3R he
other hand, if the copy status is 1h or 2h ' before copying, then the copy
status is cHafEed-t dish BiTQ@rdapydng serehativalyr reseyded dhueafe picture
file is inhibited, 5-3 AUX-TCC Sector 2 FIG 13 shows the format of the
AUX- TOC sectbmeg. irhthauUuxhTee sdvsters B3s dsemdd hayinarihe rdeehearson
table and as a data region into which, where information called picture
i nformationinsvhildedthe Ba®RCpletar erfe reacesizdled, the information as the
picture information is
The clusters 6, 7 and 8 are used to record the AUX-

TOC. Although also contents of the AUX-TOC are

hereinafter described, a data format is defined in each

sector in one cluster and predetermined management

information is recorded in each sector. The AUX-TOC data

are repetitively recorded three times in the three

clusters 6, 7 and 8 having the sectors in which the AUX-

TOC data are recorded.

The region from the cluster 9 to the cluster 46 is

used to record AUX data. A data file of AUX data is

formed in a unit of a sector and includes picture file

sectors as a still picture file, text file sectors as a

character information file, karaoke text file séctors as

a character information file synchronized with a program

and so forth which are hereinafter described.



.-recorded as character information. Here, the picture information in the
present enbodi nrent may include a picture nane, a recording date/tinme and a
URL (Uniform 24 Cctober 2002 61 Resource Locator) of the Internet. Here,
before the AUX-TOC sector 2 is described, a structure of 24 prctbloer 2002
information file recorded in the table _section of the AUX-TOCC sector 2 is
described with reference to FIG 20. TR¢ picture information file here

i ncl udes information of picture information corresponding to one picture

file. As seen froputhCei2@, okhQuRkl et aNUdMid Oh Wk EchaguR data unit as
a picture nane disposed at the top thereof in the formof ASCI| codes~or

SR Ot her sehalACs! 100l A A TULE APHTak fa” gEOLI RN cBoGAAgNCE Wi th

the format of character information recorded in a slof sect or

4 shown i naEIeGmaH%gD%Viéhodé he dafany@it as a picture nanme, iFh indicating
nt ~be a

a delimting poi ween a units 15 disposed, and a data unit for the

di date/ti Iy [ d t..to IFh. Th di date/ ti [
recor ded i n accor Ain¢E oL R RETST R bort oo S ERETtR AR EF ¥ OF ecor ded

in a slot qf the U TOG sector. 2 shown in FIG 9 using 6 bytes as descri bed
above. NexPa e Sfatld Uit X tFRER RBFAI 1 aaPeMPag'ﬁs,s ¥YBE$T%e @M oned
above is disposed, and character information as a URL is disposed next to
this | Fh. FAEVRICHEL Hel Pecor ol a8odp ASLE| pEsgemelom t he MSB (Most 24
Oct ober 2002 62 Significant Bit) w thout depending upon a character code
(character. code) AMsioch twilld Hesdidrled ad thormesceebend AHEnda®ehairea,
di sposed at the last end of the file. It is to be noted that, where one of
t he data ufiors exfanmiee pi th uz ereanehat écppdingndatfe/thienwrautradRlat®s no
substantive contents, 00h can be recorded in place of the data unit.

or a region on the outer circumference side than the

bProgram area such as, for example, the lead-out portion
to increase the recording capacity for data files.

The clusters 47, 48 and 49 are used as a buffer
area to the program area.

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

Programs recorded and a recording allowing region
are managed with the U-TOC.

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

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

mini disc system, a reproduction only disc on which



- In regard to the URL described above, for exanple, where the picture file
is obtained by downloading it froma hone page of the Internet, the URL of
the hone page is applied as the URL to the picture file. Referring back to
FIG 13, the AUX-TOC sector 2 is described. First, in the eaddero200Re
AUX- DOC sector 2, a sector address (Sector) = 02h and node information
(MODE) 02H are recorded. Further, in thg AUX-TOC sector 2, pointers, P-PlF1
to P-PIF99 are prepared in the pointer section so as to correspond to

i ndi vi dual pi fLles_re d_an .SG. Eu A JL st he

section, 2é@*§§g%§30 %&t%EF ﬁEgﬁ 398y%g§°%ﬁ§§haga%%%EQﬁggﬁﬁﬁgié§h§§ t he
pointers P-PIF1 to P:PIF99 and one sl ot Q0Oh of 8 t es gr.e prepared
However, th& %iﬁPeFéePgﬁfﬁ 2 npbésefﬁanggduﬁﬁdfogﬁePﬁéiifé)a%é?(iﬁober
2002 63 In a region of 2 bytes follow ng the nmaker code and the nodel code,
poi nters FitRe PPRTOANCEASE PREvaddscedsr deameth@spd Midr %93t PRE has
recorded therein the nunber of the first one P-PIF of used ones of the

poi nters P-PregrapsprpregdedTRa fhenreprodyctpiom 9ad v sl daére herein the
nunber of the last one P-PIF of the used ones of the pointers P-PIF1l to

P- Pl F99. | nmahagefowstBObheoPFERC daratean e fsovedtandri adsl i simi ar
information files are recorded in the formof ASCI| codes or sone other
charact er ctdethatThwithpehef Uchacacwhhishr dcomedorkim fdedy nbeks dyyilsedhar act er
code recorded at a predeterm ned byte position on the AUX-TOC sector 2. The
character cané thedonabediasnoltafarxeede in FIG 13. The character code is
defined such that, for exanple, 00h designates the ASCI | code; O01lh

desi gnates the nodiudweder SGh8B69répeadact®3h dasigaates flinesnisie shifted
JI'S (Japan Industrial Standard) code; 03h designates the KS C 5601-1989

code (Koreapetar@eaga); rwxd @ddh desidnajesrddiedB iy B0 colle fL{hepese
| anguage). The pointers P-PIF1 to P-PlIF99 designate particular part tables

in which piggurecorggmation files of file

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

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

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

are described.

It is to be noted that the P-TOC is formed in the



-nunbers corresponding to the nunbers of the individual pointers are
recorded. For exanple, in a slot designated 24 Cctober 2002 64, by the
poi nter P-PIF1l, characters corresponding to a picture of a first picture
file are recorded. It is to be noted that the slot 00h o0f480dlesr i2)08sed
as an exclusive area for starting of rggording of a picture information
file corresponding to the cover picture and is prevented from bei ng
designated by the pointer P PIF (x) . The slots are linked with link

i nformati 083804kl od RnG Yt d MU T8 Q£ L PeROET 83BRNEIENGHED ARk PiCLure
file may be recorded even it the size thereof 1s greater than 7 bytes. The

poi nter - BYPTY iad o395 o0 JIANGASIRNL (I ROPFEEEnRLOLS el NGy orm of a

link. It is to be not eren sectors may be set for the
pi cture nage, recarding d teﬂ%i and URL such_t hat %@e may _be managed
"ndi vi dual Yo MBTSS Sttt &4 e ROLhaT 2Rt f £1 APSPRAEFAT Z3a%d Lo,
picture files is naged coll ectively as_a 8icture i nfor tionfiéé%as seen
in FIGS. 13T85@BPYeh&secAihiaR) r gront 879t RBEJRZEY ang Yhe
effectively. This is because the amount of data _(nunber of TOC sectors)
requi red f &FSfarfdiferfntt agiftoredt tlon 4558 ndf| BRPTrERANeCh P8/t diHe er ent
AUX- TOC sectors are provided for the picture nane, recording date/tine and
URL to man&g&Qthemit is4tocbesharotzghXlss: 5-with)p@ Tosadeendy IPTHE3AUX- TOC
sector 3 shown in FIG 14 is used as a picture playback sequence table in
whi ch nmanadésentorn rfluraiatdloh data carpurecaydedpiat he fidm ahaits,
di splaying an image of the picture file, in synchronismwth reproduction
of a prograhsuckresgandimnent | tuhbe headededf ashe R B dsetor 3, a
pi cture address (Sector) = 03h and node information (MODE) ~ 02h
performed with the P-TOC, but no U-TOC is formed.

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

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

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

First, the U-TOC sector 0 required without fail for
recording and reproduction operations for the disc 90 is

described.

The U-TOC sector 0 is a data area in which



are recorded. Further, as the pointer section corresponding to recorded
picture files, pointers P-TNP1 to P-TNP99 are prepared. The pointers~P-TNP
can be expanded up to P TNP255. The pointers P-TNP1 to P-TNP99 correspond
to track nunbers of audio data recorded in a unit of a dafktpherh@0®s ogram
area. hn short, the pointers P-TNP1 to P TNP99 correspond to the first to
99th tracks. In the table section, 99 fAlrt tables 0lh to 63h of 8 bytes
designated by the pointers P-TNP1 to P-TNP99 and one part table 00h of 8
bytes are py &flen A S9F dnd i st epse1yaldgtPadng pbeoegraad i n the
remai ning part tables 64h to FF ich are not used. In the pointers First
TNP and La i r €O n h d d he nunber of
the first os'lhuecwgé%x?%g%démdﬁ@@ o%e‘?gigognéggggsgt%lg%%hgngtgi nters
P-TNP1 to F;;JNPQQ acr)ld t he nunmher of th§ %astwgneig- ng fdet he used ones of
the poi nt erS FHNCIRRE 1RPYP arke TR IPdele v FEspEcFRFErF Y n each of the
part tables designated by the pointers P-TNP1 éo P- TNP99, _.a start address
and an end addr es$ % €5 ded § P 4REY T IR LT ST BSEETFRAM t he
address of the top position of the track. Wth the AUX-TCC sector, 3, an
address up TP embe Bhreadisend0gr bip F¥e8ew; GRALEGLLIET He SAAFMRT of
each part table, a particular picture file is indicated as a pointer
P-PNG . Theopbiait EreP-#rer pasthevdiae 86r £Exspotidiend -T®C s&fts gbndi ng one
of picture files (P-PNO1 to P-PNO99) managed with the AUX-TCC sector 1.
Furt her, arenderepardstabfitocdatbeihtokttewifrieel iameai.nf Onmghieopthier ot her
words, it is possible to define a plurality of picture files so that they
can be di sphawyéd opoa sapeollnatkonfoanexaepl dn whdrelr eprioductiorbeof a tune
of a first track is perfornmed, if it is intended to output a picture of the
first pictureptoliacatlt Aspaetoetkdr iki AiBgrdwinag ddhe&vapriaduadimoc then a
start address and an end address of a picture outputting period are
recorded i né@ctopadt habl endesrghatiedakyeisiedpaontpyrfiFrNRL correspondi ng
to the first track, and as a picture to be outputted, a

reproduction operation.

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

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

The structure of the header part in whicﬁ the
synchronization pattern and an address are recorded

applies not only to the U-TOC sector 0 but also to the P-



24 Cctober 2002 67 particular picture file is indicated with the pointer P
PNQ . Here, a case wherein it is desired to display or output a picture of
the first picture file for a period until one m nute and 30 seconds pass
after a point of time after one minute passes after reprédietpoar ot0Qhe
first track is begun is considered. In this instance, an address point

whi ch corresponds to just one mnute afiter the beginning of reproduction of
the first track and anot her address which corresponds to one mnute and 30

seconds am@yd e dsts asadxk St tSéggéF?pﬁBQ 33 1end £SSdd the form of

of fset addresses, respectively, In art table designated with the

poi nt et PoINE o NEDe c4 08, PRLAL 85 FoEND ool 90 ciant I VAl Qs PO 0

that it S|gnaﬁ “fTrst pre ere is desire
swi tchably display a pl raﬁit of pictures duyrin e ro.uq%ion of one
track, pa?lqaﬁrab‘?ésa%ﬁeogi k %dXFStﬂgﬁabérﬁﬁé‘ itﬁl‘{f%ﬂ' ed " he out put t ed
and the outputting periods. It is to_be noted that, whjle the part table
00h corredpthiEenee the BEG8r BicPupBl d0nde iomijtEasteckh | Hog Reaterin
principle, the cover picture be not outputted in synchronismw th an audio
track, alPa®t #& rxoplethassensozpar eragdidussamt tHee eP@Ch@Br ess of the
part table 00h. 24 Cctober 2002 68 By the way, if the start address and
the end add¢esbf odnd phet syabhzovderédpondiatftann arxerxetprdedcknape both
all Gs, then a picture of a picture file indicated by the designated
poi nter P-BNG: ¢f aisptaged Wthin a period in which sound of the track is
outputted. If only the end address is all Gs, then a picture file
designated w th tite oitd che PRENER tRa@yt pet théd wdddess sdfird seldtess of a
picture file to be displayed subsequently is reached within a period of
reproductiDes@iff heher ackstelh Baldhedfs tihe dprésatits@ssnandbi/hesend address

a high order address (Cluster H) arnd a low order address

(Cluster L) and the sector address (Sector) is

represented with 1 byte. In other words, the address is

not of the compacted type.

Then, at predetermined byte positions, data of a

maker code, a model code, a track number (First TNO) of

the first track, a track number (Last TNO) of the last

track, a sector use situation (Used sectors), a disc

serial number, a disc ID and so forth are recorded.

Further, a region is prepared in which wvarious

pointers (P-DFA, P-EMPTY, P-FRA, P-TNOl to P-TNO255)

provided to allow identification of regions of tracks

such as tunes recorded by recording operations performed

by a user, free areas and so forth by making them

correspond to a table section which is hereinafter



-are different fromall Gs and have an equal val ue, displaying and
outputting of the picture file are inhibited. Also with the AUX- TOC sector
5, non-used part tables are managed using a link fromthe pointer P-ENPTY.
5-5 AUX- TOC Sector 4 The AUX-TOC sectors 4 and 5 are used? f&itaRstag@fént of
text files. First, the AUX-TOC sector 4,shown in FIG 15 is a managenent
sector as a text allocation table and is .used for managenent of data files
recorded as text files in the AUX data area. 24 COct ober 2002 69 Wth the

AUX- TOC sedddcribd@nasenenty of rd&xtgdal es is perforned in a simlar manner
to that with the U-TOC sector 0. If it is assuned that the AUX data area i s

used entirely for Irneq:q{)edi&%lcg stee%:tidcrl Imace%rﬁ hE&d dotaeEpbndBesl usters

(X 32 sectors X 2,324 byte can be recor ere. Such text data can be
managed as ‘%‘SSe‘IJh i g € x] oum My ge § S r. 4. ver, it
i s assunmed her % §€e5€) geli% #?Iéﬂs&%é\%% i’ng\g%n Qggvggbgieft t?rlelﬂo}%le e are
managed as qtkg{ei nafter descrihed. It is to b ot ed g_:at the.file length of
one text fi iasr%q%’é‘?vf‘ge‘ghe I RRAGH cﬁarfﬁeta?%ig?t)r? @rﬁa?gfiﬁﬁﬁﬁr t ext
fileis atext file corresponding to the cover picture of the disc and can
be regar ded’isch deftret ekt StrRttPRIREABEr 20B1VRE RBXLTORSERDr 4, a
sector address (Sector) - 04h and node information (MODE) are recorded, As
poi nters P-IOQK%%§ vbigk dséiénesrannfnderpintopft &he Mards, ansi mads
P-TXNO1 to P-TXNO99 are forned in the AUX-TOC sector 6. The pointers
P- TXNO1 t o Fnfogwabienr péspbadpastt helledckraghkbmosiepfaneherenatided r acks. |t
is to be noted that the pointers P-TXNO can be expanded up to P-TXN0255.
Consequent | Eyrtkeee, 89ntext brkésindicated by a part table may
possibly be linked to another part, link information
indicative of a part table in which a start address and
an end address of the part of the destination of the link
are recorded can be recorded.
It is to be noted that the term “part" signifies a
track portion in which successive data in time are
recorded physically continuously in one track.
Addresses represented as start addresses and end
addresses designate a part or each of a plurality of
parts which form a track of a tune.
Those addresses are recorded in compacted
representations and each designates a cluster, a sector
and a sound group.
In a recording and reproduction apparatus‘of the

type described above, even if data of a program or track

as a set of audio data are recorded physically



© 24 QOctober 2002 70 corresponding to the first to 99th audio tracks in the
maxi mum can be nanaged except the cover text file. Al so the pointers P-PFRA
and P-EMPTY are forned in the pointer section. Further, as part tables of 8
bytes corresponding to the individual pointers, 99 part taffELRerh 499263h
in each of which a start address, an egg address and a text node are
recorded are fornmed in the table section.. The remaining part tables 64h to
FFh are not used with all Gs stored therein. It is to be noted that
contents diacdrtinubuedyobrt B8 s@éitaIdemre glarea Doty esfdpaeesbed. The
part table 00h is prevented from being designated by any pointer. Here,

however, ttlﬂl@ei@érlstﬁ@ QrQQBIESi&&S%dr@ﬁ‘x‘d&ié’@id’nf&ﬁeﬁﬁeﬁgﬁnﬁm of an
address of a text file determ ned as a cover text and the text node. The .

poi nt ors Peddbhol 0Py TANARR.aLE 3R e PNAORIERbagEe! BOANS, 10 cach of

whi ch one text file 18 recor eac gnating a particular part

tabl e. For i .par,t .tabl e desi ated with i r _B-TNXOL, a
start addr%@é?gglﬁgghdggg reggtgn(?ra ttq’eext1girﬁri‘;1){ijjeal(‘) %%%L'F?Irngg ?%)%Prﬁelde are
recorded_a.g a_file nunmber. :S)ﬁ i.s .t,o be noted that, siince.a text file is

I

handl ed i n°% Bni'fe8f Y %%eft B USSP b AP RbdvEY PREST 58 BSPABYE 2002 71
start addre?g,and t he end address, are each descri bed ug to a sector unit,
and Oh is PratEdcPh B @&t FeFoFIaRNe 1R RaRRGt FRgEQTEBund gr oup
Further, with the AUX-TO-~sector 6, file managenent which is performed with
part tables |inkefowrhhs| eRR. | AfBKkndniformatinh i@ vided: naBéhéprwor ds,
one text file is not recorded in sections physically spaced from each
ot her. Howe¥8Rrplgoenbys&esigmattigly ex part heahUx- Focbsediokeg daseathnaged
with link information, which is provided by the 8th byte of each part
tabl e, begPanthg wiumipentse Gidi ricerFFh BTN ta the podivdduRlPERAt n t he
AUX- TOC sector 4, data

tables, the part table can be linked.

In particular, in the management table section in

the U-TOC sector 0, one part table represents one part,

and, for example, for a tune formed from three parts

linked to each other, the part positions are managed with

three part tables linked with the link information.

It is to be noted that the link information is

actually represented by a value of byte positions in the

U-TOC sector 0 obtained by a predetermined calculation

processing. That is, a part table is designated by 304 +

(l1ink information) X 8(th byte).

Each of the part tables 01h to FFh in the U-TOC
sector 0 indicates contents of the part in the following

manner with the pointers (P-DFA, P-EMPTY, P-FRA, P-TNOl

to P-TNO255) in the pointer section.



=

~of a text file whose anbunt is snmaller than 1 cluster are recorded in a
region of 1 cluster in the AUX data area. Further, the pointer P-PFRA
serves as a pointer for managenent of a free area Wiere the region in the 1
cluster in which data are not recorded is a non-recorded4 &fitopeags 2802
recordabl e region ,and hence a free arf Also for the free area
managenent, the Bth byte of each part table may be used as link information
to allow the part tables to be linked to each other so that a plurality of

sections spaced fmuye eaGhtiher- Py Hifl Te0ededa agefebt €@cakegion 34 Cctober
2002 72 . Here, contents of a definition of the text node set in each part

table of thaAlhedicl5e5 ! c41 %8s de06" LT aWsinbRel eNgmrto diifie 2L The

text node is a region at the position of the fourth byte in each part table

o 'b.st2"52@&%%5@‘?%3{’%%%%aéﬁra%?ré% P SErRE s de B U o to

copy status Is simlar to

the S. Pict. Mde status _r gardln reflle
descri bed %?%?%%%’X%&W {:ﬁaFng %8’% 8rFPér 1§’E T %’Eeﬁ?l &t 'ef o]?EéCk
over | appi ng description of is omtted here. two bits, d3 and d4
i ndi cate cdftehtrdf Fh%ttéﬁt PRFES Hlf:ﬁl T °r’f'§t é’r BTG\ bits d3
and d4 are G<~ then it indicates that the text file is a sung text. In
particul ar,9¢fefEivagredien PRaRUEReCfefaMEde 5% the SaMef shtds of a
tune of a correspondl ng audio track. If the bits d3 and d4 are 1h, then it
i ndi cat es thatthpempgReter patisad gage 99 WRAMART iatdefRet e iBRTSuch as
the name of the artist who plays the tune in the corresponding audio track
i s describeene| ¢ft hheppastdiahiesdd iy $QFFh Hen Hecordedatsthdat the text
file describes a liner note such as 24 Cct ober 2002

pointer P-DFA, and in the corresponding part table, the

defective part is indicated with start and end addresses.
Further, if the magneto-optical disc 90 includes another
defective part, the part table of this defective part is
designated as the link information in the first-mentioned
part table, and also in the part table, the defective

part is indicated. If no other defective part is included,
then the link information is set, for example, to 00h,
which indicates absence of any further link.

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

Where a plurality of non-used part tables are

present, such part tables are successively designated



7 3, explanation annexed to an album and if the bits d3 and d4 are 3h,
then it indicates that the text file describes sonme other information. The
one bit of d5 indicates presence or absence of a tinme stanp inserted in the
text file. If the bit d5 is 0, then it indicates absence?2dfO@ et H02m,
but if the bit d5 is 1, then it indicajes presence of a tine stanp. It is
to be noted that a tinme stanp is hereinafter described with reference to
FIG 22. The three bits of d6, d7 and d8 represent a character code. The

character ode nSnkehnFethalthdn f:QUm £rt Paplesi goai gaaklka HYCI | code;
| h designates the nodified | SO 8895-1 code; 2h designates the nusic

shifted Jl ode-s _iﬁggﬁt =49 C R e nguage) ;
and 4h desig'g?%a g)sm?:%erdg-Z 1;2‘#%@%&2&% gﬁauggg) .(lg'gfﬁegc%k#at?acter
code is un ined eserve for_5h and 6h. The ragter .code 7h

desi gnat esqgi%lré% r?(r{eeﬁd a S/Id?oi)eqZ ithllleng afrhaeg?%ﬁ pf Fggf‘ﬁsg%g&lgﬂﬁ text file, it
is possible to pri;}\ii de expandabi lity tq the character code, 5:6_AUX-TOCC
Sector 5 FIG 16 SRBWEBCADESFmEr REA SRS iADESFOR St Dra®ea ThRCAMRIREC sect or
5 is used as a text_information table 24 COct ober ;2002 74 and used as a
data area PRt §5AFSh 25fferPt Site iMFDraEe fORticaAt 18C PRf divket WHGF a text
name, a recording date/tinme and a URL of the Internet, is applied to each
text file PG & hae'yifitermmndndesignetesxd Parsr ¥abilen 9% theeor ded as
character information. It is to be noted that a text information file
recorded i #orhenalsife sarkuixal bfytde Pkt TOTbEest yhifhhdacd wiesuciwr e
simlar to that of a picture information file described herei nabove with
ref erence timdliu@e 20.pavbr eopapditsl asl §, taatkxpornfionmet @erftiiendas a
simlar structure except that a data unit of a picture nanme in FIG 20 is a
data unit ofhixt ebdrmaner formhe fpesntred .t hen ABrTOCudact oif5astfowe i n
FIG 16, a sector address (Sector) = 05h and node information (MODE) = 02h
are recordatdan ihephessiet, thehhehe bp dha AUXFFRCiseatddordedoimt er s
P-TXIF1 to P-TXIF99 are prepared in the pointer section in a correspondi ng

rel ationshithd @dExtesf i b eSRASCOAECEn FUphREr tabl el R rde¥p&Hein®nto 255
slots O0lh to FFh of 8
it, the part which forms the free area is indicated with
start and end addresses. Further, where a plurality of
such parts are present, or in other words, where a
plurality of such part tables are present, ;he part
tables are successively designated with 1link information
until the link information of 00h is found.

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

described above and non-used part tables are managed in a

similar manner.



byt es which can be designated by the pointers P-TXIF1 to P-TXI F99 and one
sl ot O0h of 8 bytes are prepared. It is to be noted that the pointers
P-TXI F can be expanded up to P-TXIF255. Further, in the pointer First TXIF
following the 24 Cctober 2002 75 maker code and the nmBdePcEsler (@2
nunber of the first one P-TXIF of used ones of the pointers P-TXIF1 to P
TXIF99 is recorded, and in the pointer 4&st TXIF, the nunber of the |ast
one P-TXIF of the used ones of the pointers P-TXIF1 to P-TXIF99 is

recor ded_. In the fﬁéi_te%ﬂ% tl:&dﬂ:h:_&fr‘i@.e ¢ abtige Sﬁ&ih@@rscﬁa‘i‘ﬁéi%o P-
information of text information files is recorded in the formof the ASC I

code or Sompng}BeT s RAREAEL CErLORE- ofNEubUBCOR' LHRANANLIB ARG [iEOr ded s
defined by a character code 1(.c ar a: code recor&e at a predeterm ned byte
position on e - « Al in this instance he,character code
is set si mFlg?I?%eg%?ﬁgfé«&-%&csggt BY 5 uBer", hgt’,“ F%‘%‘“‘ %Srrpltg,e 00h
designates the ASCI| cqode; .01h desi gnates the dified_|SO_8895-1 code;
02h doo gk BLRERE hibROTLAPFLERaSPY BoRBr tosADAEs Miitb A A ALS T 2

S601- 19B9 code (Korean Ianguag_eé' and 04h designates the GB 2312-80 code
(Chi nese | aP@HhgRY. 2 ThePpBRfAt B hprespeet: soprimerss deRIgHale pardd cul ar
part tables in which text information files of file nunbers corresponding
to the nunbRREtsf iRhwhigh| dplaaPipshat EAsssr srasdorgwl rarard@Gnple, in a
sl ot designated by the pointer P-TXIF1, characters corresponding to a
picture of the firEertesamsli¢e bfea teneRfobhe 2AOBL7Progeesy @eéda It is to
be noted that the slot 00h of 8 bytes is used as.an area for excl usive use
for startinfivétrbrerHi ng vbcardedewittdouti bfedmmtdionided e ot ebpondi ng to
a cover text, and is prevented from being designated Wth the pointer

P- TXI F(x). TFheosHetlsidesaki bedtabowe than diad,i isd méddrdimk aréarefiti on so
that a text infornmation file corresponding to one text file can be treated
even if thethextikBtokiratkohssf desildas tdsivdalgraaiet dibd@nedd byt es. Furt her,

the pointer P-EMPTY is used for nmanagenment non-used slots in the formof a
link. Also aadirbkssesnihaBC@ardi fth@nenti pideatdd IRELOMS pointer P-TNOL.
Further, if a tune of the second program as a

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

FIG. 7.

Since all parts in which, for example, data of the



"may be set for the text nanme, recording date/tine and URL such that they
may be managed i ndividually. However, where various character information
applied to picture files is managed collectively as text infornmation files
with the AUX-TOC sector 5, the nunber of TOC sectors as ¢hPdmhan 2802dat a
required for managenent information is reduced simlarly as with an
information file. 6. Data File 6-1 Pictdke File Sector Two kinds of data
files including a picture file and a text file which are AUX data files

managed Wisldtdi®e turdd £ 0PEE02OOE L¥e £ﬁgbzggﬁﬁﬁﬁyoﬁ%sfgﬂﬂ%id’hé&mh a

manner as descri bed above are described below As'regards a picture file,

the file l.engllydd ﬂ'i'etﬁié'xkaﬂh% xghgﬁyrQSrégu%Q'oH $24 t?f%e sec! d mage

size of a still picture is 640 a plcture ased on
the JPEG f i e pLct |s erf r med
with the &&E&b%&%}‘?ﬂ%?eg%ng% a g Frggéx?éﬁd's],:% £rom t e%i (?

| mrage) marker to the EQ (E r k Br es crlbedlnthe JPEG

st andar ds."'®f t’t'Fert-'os]i"ﬁcB‘g E%rg‘égt'd?gf‘é gﬁf’ (fa? mfa’ee P& the 3rd | ayer
ECC is not used, the effective_byte nurrber as an |Lrl}%g§ldata capacity of one

sector is SEHAF Yt ekhe pqPhicakhprd, 3 pnf; the Fag ¢ 2 4 g3 e file
of the JPEG has a size of 1 cluster (~ 32 sectors), then the actual data

si ze rang&® feURE 721l bad te acgeasxthe ‘ﬂlfFrWtee§atR¥S74t%6%“(r-aC2t 3ble X 32)
bytes. The format of sectors which formsuch picture files as descri bed
above i s RIRtiruongrmugiapinformpgdpnapread tion efifget] equtding rigi tlo FI G
17, a header of 16 bytes which includes the synchronization pattern, a
cl uster adihesse¢crdsngr adeaCugsteefficignddst.or address (Sector) and node
information (02h) is provided at the top of the 24 COct ober 2002 78
format, and the flol | tdwi signSnihgt eswihtk uhdef:enwh@:ﬁbier we@netolFhen, as
i ndi cat ed as data DPO to DP2323, a region
optical disc 90, management of the areas on the disc is
performed based on the P-TOC and management of tunes, a
free area and so forth recorded in the recordable service

area is performed based on the U-TOC.

4-2 U-TOC sector 1 _

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

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

recorded tracks, and 255 slots 01h to FFh of 8 bytes



as a data area in which inmage data of 2,324 bytes are recorded is provided.
In each of the last 4 bytes, 00h is recorded. Alternatively, however, error
detection parities may be recorded in the last 4 bytes. 6-2 Text File
Sector In a text file, .text data of the ASCII, Mdified 4650388521 200Msi c
Shifted JIS or the like defined by the text node of the AUX-DOC sector 4
can be recorded. The format of a sector®hich forns a text file is such as,
for exanple, shown in FIG 18. Referring to FIG 18, simlarly as in a
picture fidesignieadepy(thebpbeakeand parNandald neaNBeseraed)onegi on (8
bytes) are provided fromthe top of the text file. Followi ng them a data
area i s provigdegahn kC a files 2113 recor ded as
i ndi cat ed ﬁgbgagghE%%TFoﬂﬁgg%2§?§l%§§ cf%)'t gelgégéﬁpﬁﬁﬁigargbﬁgfs

provi ded. @*ﬁggggééy@%¥ag?§g§%%%nte%&o%ﬁ%¥§%¥%é¢q%€gi{ﬁeg may be recorded

in the | ast tructurée o X recorded in a text
24 Cctober 2002 79.fLle sector is _shown in FEl 22. -t i 0_be, _not ed,
however , tﬁ%g#ﬁ&%g;byf isllgugﬁ‘5mﬂ‘aﬁ’é‘sera td’atta{‘a& r‘iétftﬂ% %bf?ésf)%ﬁ'd?ﬁg to a
case mhergé? presence of a tine stanp (d5 = "1") is set as the text node of
the AUX-TCC sector 4. As seen fromFIG 22, inthe text file, 1Eh which
indicates a delimting goin; of each text file is disposed, and follow ng
this, a data unit°Raragtes paferBpiipy) repdiessnitidda & iHe Sthpl ¢ sor
di sposed. The tine stanp defines a displaying or outputting timng of a
text file 3yREREEnNREG Vist recomdedfucin FFOFI acedes ebpondthgodutthe track and
is indicated by an offset address of the correspondi ng audi o track.
Fol | owi ng ehetdatdhurict FiFddi cating a tine stanp, a data unit (3 bytes pure
bi nary) of a paragraph length indicative of a data length of a data unit of
a paragraph is di Eposedampliet hén, af ellloswides idatest eof BFhthe pleimteni P-of a
paragraph (substantive character information) is

TNAl, characters inputted corresponding to the first

track by a user are recorded. Further, as a slot is

linked with link information, a number of characters

greater than 7 bytes (7 characters) may be inputted for

one track.

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

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

used for management of non-used slots.

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

U-TOC sector 2 is a data region in which recording



- di sposed. 7. Data Reading Qut Operation upon Synchroni zed Reproduction 7-1
Exanpl e of Operation In the recording and reproduction apparatus of the

24 Cctober 2002 80 present enbodi nent having the construction descri bed
above, audi o reproduction of a program as audi o data recdt deerqhen RE02
program area of a disc can be perforneg based on U-TOC i nformati on. Here,
if the programis in a condition conpr dsed in accordance with the ATRAC)
it is also referred to as ATRAC data. Further, based on AUX- TOC

i nformati cdgtegpridest ob6ntanepurecbgdedhdly iss usdirsEryingecondedtti ng, of a
picture file or a text file as an AUX data file can be perforned in

synchr oni sgpariméhpa ey eproduction time of the program 'Furthernore, in the
present enbodi nent, upon reproduction outputting {hereinafter referred to

nerely as synchropy zg¢k repr@eusctt05) 9f HBente¥sdatarpil & ged with
program reproduction, an operation of reading out all AUX data files
required for.s i3Z e [ YN the di s Lng theminto
t he buffer n%n%?épéganggdéaﬁéggﬁggn%%c%%? ornedg{fﬁggg %éé?agsgﬁereinafter
descri bed | ajl perati gn _qf .readi.ng oui_ th data,file fromthe
di sc and s%%??ﬁ% F?bP%ESthgngqu§?°§Eﬁﬁ%}ﬁ_ ié?%ﬁﬁ#%%%%dgﬁdfﬁfn a period
w thin which.the_stor un rqogr.am data in.the, buffer ry 13 is
gr eat er tH%ﬂlﬁpﬁfgdgfggRﬁggﬁ Ié&%Pgéﬁdlﬁéémﬁﬁffﬁﬂ'(;%ﬂ#gﬁﬁﬁnrﬁgga fromthe
di sc stops furing an audi o reproduction outputtiqg ogeration. 24 Cct ober
2002 81 ThBI8FBr B1hp&PoFED, ofala YdEH RF DRTRRATEL i bR EBSnSLQfkchr oni zed
reproduction in the present enbodinment is described, an outline of

synchr oni zZBBSE&BRodaRE dhe ¥ -FOS SasdP ki hy WS e sEoRaprRgIEEENS P F

recorded contents as an exanple. In FIGS. 23A, 23B, 23C, 23D and_ 23E, a
relationshﬁﬁte/time data substantially in a similar manner to that

of the U-TOC sector 0.

In the slots 0l1lh to FFh, recording date/times of
tunes (tracks) are recorded in 6 bytes, in which wvalues
corresponding to the yvear, the month, the day, the hour,
the minute and the second are recorded successively for
each one bytg. The remaining 2 bytes are prepared for a
maker code and a model code, and code data representing a
manufacturer of a recording apparatus used for recording
of the tune and code data representing a type of the
recording apparatus used for recording are recorded in
them.

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

are recorded into a slot designated by the pointer P-TRD1.



. between prograns on a certain disc and picture files reproduced in
synchronismwi th the prograns is illustrated as an exanple. FIG 23A shows
audi o data of progranms recorded on the disc in accordance with a
reproduction time base, and FIG 23B shows addresses on £heOdgiekent2qH ch
the prograns are recorded. FIG 23C illustrates reproduction tines of the -
programs, and FI G 23D show picture fil &8 reproduced and di spl ayed or
outputted in synchronismwth the prograns in accordance with the

reproducti othéi fieGorBify d3keyhowe Bhawbagle addoreaT=0fly heedbedede files
shown in FIG 23D, which are defined by contents of the AUX-TOC sector 3

descri bed .heyetnabgygtémt Bohe-81§88¢€ 140 rielGrrlihg Ito lah aSSidmehi hat, on the

di sc, as tracks of audio prograns, 3 tracks TR #1, #2 and #3 are recorded
as shown in.fhG 23A. Also it is assunmed that the tracks TR #1, #2 and #3
are recorded In the order of the track nunber (#n) 24 COct ober 2002 8~ in

principle. Furtherg,, it is, a ne hat . the.tracks TR #1, #2 and #3_ are
recorded in such aTl?r%nsnie?taéagegﬁ Pngﬁ"&%. lﬁsBrSRarEE 8% e 3% . T%he
track TR #1 is.conposed of two parts.including a part of addresses La to
Lb and anot ﬁﬁ?lﬁﬁﬁebuﬁfa EQdFESOES (o 6e|_°d°,rd§ﬁ’@ t‘ﬁét arive aognﬁhﬁ are
managed with,link information in the U TOC sector 0O such that they are

linked to e9tRCofREr 15| RreNies tieds faivde baimy Arfignated by shhaddress of the
i nnernost circunference of the disc, and if an address of the conpacted

repr esent at PBAREETNBr TROLF) -t he address La actually is La (0032h (cluster),
00h (sector), On (sound group)). The track TR #2 is conposed of one part c
of addresses Le toltfisAtgobehnotedckhIR.#81ler dni $heoMpdKY sfctqo darts
i ncluding a gart d of addresses Lg to Lh and' another part a of addresses Li
to Lj, and khej sl@gdsipgdatted & -tEMHTNK § nfagdrefdnmamagémenk TOC sdoter 0
that the two parts d and a be linked to each other. In this instance, as
shown in Fl @&i2#4 afrel nowi nggedhh In such non-used slots, link

information is recorded in place of a model code. Thus,

the non-used slots are linked with such link information

beginning with the slot pointer P-EMPTY to manage the

non-used slots.

4-4 U-TOC sector 4

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

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



address Lk of an outer circunference side of the disc fromthe end address
of the part a on the rear side of the track TR #3, no real data is
recorded. Accordingly, 24 Cctober 2002 83 an area fromthe address Lk to
the end address of the programarea is defined as a fregéﬂar%%{c.oqgﬁr zé))Qérrpl e,
if the disc has a recordable tinme of 74jm nutes, then the actual end
address of the programarea is substantially 08CAh (cluster) . Further,
each track shown in FIG 23A corresponds to a reproduction tinme as shown in
FIG 23C TOf t88%tqmskance, it is prescribed that reproduction of the track
TR #1 be started at the tine T1l;, reproduction of the track TR #2 be started
at the tine~T2; &Hoedevepr,oddot iITAT gdmwtar abkaTROWS becerdingdodt 2t he tine
T3. It is to be noted that a reproduction tinme illustrated in FIG 23C can
be det er mbyak dade®xdpdede WMébaregardspontihiagt tacle kawjlh, dxy econversion
froman offset address of the track TR #1 being reproduced at present with
respect t@udpddiectdracedd] essdlin andifeba, tiot datd &F agantiedrés a
function. For exanple, the reproduction tinme of the track~TR #1 represented

by the addfsisotar ot lri. representedigacélotr bl lehardiidN&oadsi & egards
the reproduction tine at a delimting position of a part, for exanple, the

del i i i ng- A5} 440N 00 VEPAaLRErREAES ByRAdbedlkiidie track TR #1 is

represente (Lb - La), the“delimting position between the

parts d and a of e, Jdack: T #3400 LERLCPRBLEHSRI oS of kbl y_zchd Ot ober

2002 84 Lg ) . Fur IS assuned ata files recorded on
the disc, six picture files Pigture. #0, .#1, #2, 4 a recor ded.
Furthernorsee,c??rié h%s%ﬁﬁgofﬁﬁﬁ Vﬁghsyﬁ’&ﬁlrjtg 5u§'r%:eiqur£§d%%t 'oﬁ?%‘ﬁrgngs of the
picture file tht tracks.are prescribed i.n such, a manner_as_shown in
FI GS. 23D aafh% y. %FSprgtfot ﬁghpfigﬁgﬁé‘ ielde%lyi c é’?c?d"%r%ré's%'?f‘beac’as a
cover picture, re, the cover picture has inage contents corresponding to
a cover jd%ﬁ%ﬁA P>the disc as

It is to be noted that the recording and
" reproduction apparatus 1 of the present embodiment can

handle a reproduction only disc on which no U-TOC is
formed. Where such a reproduction only disc is used, it
may have character information of a disc name and track
names recorded in the P-TOC thereof.

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

track names on the P-TOC sectors in advance.

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

In the disc 90 in the present embodiment, regions



" descri bed herei nabove. The picture file Picture #0 of the cover picture is
di spl ayed, for exanple, in a stage preceding to a tinme at which
reproduction of a track is started as seen in FIG 23D. In this instance,
if reproduction of a track is started, then the displayify PRPAT i29§ 20f
the cover picture is stopped. However, is2 is otherw se possible to continue
di spl aying of the cover picture also after starting of reproduction of-a
track' and sfop the displaying when a picture file to be displayed or

out put ted | 1P SYRLRR AV ENIFE TAFORBEL EBR SUKADT AR 5% IR spl ayed or
out putted. As regards synchroni zed reproduction timngs after starting of
repr oduct i ohecehrdedi arareeti pesdpscrdbeds hered ngdhp v wirth regfrexhnesl in
synchronismwith the track TR 24 Cctober 2002 85 #1. Display of the
picture filtoPFTGEreS5&land SBar kad zhaxapdsirt iionfdmd tcaded imadee of f set
address L1 (reproduction tine T1 + f(L1)) after the beginning of

reproducti ofindbrinheibhaskd TRo# forahd indepetdndi of patadkofof i Me at which
di splay of the picture file Picture #2 is started at a position indicated

by the of fsptogddmessub® &&lthnks(ledh be rdcuidy Afs thvwx pLtareifdd e
Picture #2 is started at the position indicated by the offset address L2

(reproduction tinesydnh adtlddta 80¥ekSagBiREndhed RALH tHe WuRR @c Whi ch
di splay of the picture file Picture #4 1s started at a position indicated

Wt the Of hRet 500kBES 1k3rebb el Idihdes Wndl Srd ot PHERer§ Lot Ps €51 bed

that the picture file Picture # pl ayed or outputted over

repr oducti o p .he rt. b. ' D f i ile

pi ot ure #4 1sterPeqinh AeBUtdRaV s s ailSfelin odtF LEMLLEe,
(reproducti ti T1 + f(L3)),..and is ended at oint_of time,at, which

t he displ ayggf ste%gotrrsaé %ﬂe;#fllussq:eerfdecc?n ?e‘fs?(ﬁe&aﬁﬂi%gbo?sth‘é FP&ck TR
#1 correspogq%@g to the offset address L3 can be determ ned by cal cul ati on

of Lc + L3 - La) as shown in FIG 23B because the track TR #1 is

formed fromthe parts ﬁ and b. 24 Cct.ober 2093 86
In the present embodiment, the AUX-TOC sectors 0 to

5 are set to manage the AUX data files as described below.

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

The AUX-TOC sector 0 is used as an area allocation
table principally for management of a free area in the
overall AUX data region.

As seen from FIG. 11, in the AUX-TOC sector 0, a
header including a sector address (Sector) = 00h and mode
information (MODE) = 02h is recorded first, and the four
characters of “M”, “D", “A" and “D“ are recorded in the
form of ASCII codes in a region of four bytes.aﬁ
predetermined byte positions. The characters “M", “D",

“A” and “D” indicate a format ID and are recorded



"As regards the track TR #2, it is prescribed that the picture file Picture
#3 be di splayed over a period after a reproduction starting point of tine
of the track TR #2 (offset address L4 fromthe address lc?gqr: 0, repr%%gcti on
time T2) till a point of time indicated by the offset addt&&&FaPsr 2
(reproduction tine T2 + f(L5)). The picture files Picture #5 and #3 are
reproduced in synchronismwth the tradd TR #3. It is prescribed that the
picture file Picture #3 be reproduced also in synchronismw th the track TR
#1. As canctmemortggatzedstmenbilties poisi tiiloe presad AUWX BOC meetprsture file
may be prescribed to be reproduced in synchronismwth a plurality of
tracks. Disniey atet herpinbfrerf ideaddiitiad.e #5 is started at a position

i ndicated by the offset address L6 Wth reference to the starting point of

time (address Lg, pi#PROFUCHT RAKELTBOAS) afll BERIAMICII L Qfrd NEeddAGEa TR #3,
and is ended at a point of tine at which display of the picture file

Picture #3,is ifi ;d.ndj cat S regs L7 (T3
+ f(L7)). Bts%’%?gé%qt“ﬁg‘% %Sﬁtlree pﬁ%leﬂ%{%uﬁl%w%g&s%%t ggrgtgqt zg'posi tion
i ndi cat ed t ff ddr. L7 J(reproduct i [ and is
ended at ag}p{)gi trzll?egf St%l%t%%l %&ﬁozrtm@dnbyn ﬁhsedzg ‘%éslg?e%dgrgeggeégl%%@ﬁ%lggucti on
24 Cctober, 2002 87.ti.ne T3 +.f (L8 ) . so here, _the,address of .the
track TR #EygSr P§’§6E§ﬁ8’|nr‘?‘g O&J‘t%;emtﬂ‘ fts*iﬁ "é%’és%oéﬁ %Eﬁ Bgedgpgfm‘:ﬁ’&f by
calculation of Li_+ LS - (Lh - Lqg). %s seen in FIG 23B becapse the track TR
#3 is formed frontRRepaft SeGtRxd TRLOFMG RS IMALFFLRF r2pF HERRELBR of the
disc to be perfornmed in such a manner_as illustrated in FIGS. 23A, 23B,

23C, 23U afd ¥8e afh&entFsan orhe rBksTaR #1, #2 and #3 and the AUX data
files Picture #3, #4 and #5 are managed wi th the managenment information of
the U-TOC and t heThexefght Hate d8ortcerstls Y81l athef oiinateretisefdnfB8EHRET on
corresponding to FIGS. 23A, 23B, 23C, 23D and 23E are described with

ref erence QocPrEs s 26.tF| G sQGtors ysrearestageiant sInf at he U TOC

sector O
similar manner, the 8 bits d8 to d1 of the Used Sector 1

correspond to 8 to 15 sectors, respectively. The 8 bits
d8 to d1 of the Used Sector 2 correspond to 16 to 23
sectors, respectively. The 8 bits d8 to dl of the Used
Sector 3 correspond to 24 to 31 sectors, ;espectively.

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

In a table section, 99 part tables of 8 bits in
which a start address, an end address and link
information are formed such that management of the AUX
data area may be performed in a similar manner as with
the U-TOC sector 0 described hereinabove. 1In this
instance, however, part tables 0lh to 63h are used as the

table section, but the remaining part tables 64h to FFh



~of the disc which is reproduced in such a manner as illustrated in FIGS.
23A, 23B, 23C, 23D and 23E. Reproduction of the tracks TR #1, #2 and #3
illustrated in FIGS. 23A and 23B is defined by the U-TOC sector 0. In this
i nstance, a cluster address (Custer H = 00h, Cluster L% &&9bero3R0¢0
05h), a sector address (Sector) = 00h and node information (MODE) = 02h are
indicated in the header. In this instane®, since the three tracks TR #1 to
#3 are recorded as progranms, 0lh and 03h are recorded in 24 Cct ober 2002
88 the trackraunberssédreitiN@LandsLaserdblp pllapeddeterined byte positions
foll ow ng the header. Further, 0lh is recorded at the byte position for the
sector use situatipn {$Fo Us€dnSeEd Ofgat, | 41 tBohi§hbPEnBObEELt Babiekn FI G

25, the track nunbers First TNO and Last TNO are denoted as FTNO and LTNO,

respectivel I ywi O ¢ r kLN e i Is 151 NG ndi ng
to the trac%eqéy%%hscgﬁgéqﬁg%t é?eiggglﬁafghtgggggg%ﬁlggéignaﬁgg(%3ﬂfhe

i P- TNOA, .add =.cl h); . 0
Brid the enieatBfe bRELiBH 232 pRabTaBaliiBe, (I M RE Al KO )

bl h i ' d,by,Link inf ' h bl h of
the dest i nalFonoBYPRRE. FRHRSE herobAPROsaRbes Ke<Ana THReLERA ot o La o

the part b e recorde an Oh is_recorded in the_ link jnformtion,

t her eby rep%geﬁ?f‘ﬁg 5g§8ﬁc§18’f e 1535% R&e MEad a@oﬁsheeqtfgfd)ﬁ%l‘f?anagenent i's
perfornmed such that the track TR #1 is formed by the link fromthe part a
to the parttBPi€ SEELIPRoASFASE Afaigndierprmitinddrrkifig & able 03h is

desi gnated by the pointer P-TNO2 corresponding to the track TR #2. The
start addreB3TEacipgrt Farasd tad @fedd o puffethaenany dlhrirfecorded in the

part table 03h. The pointer P-TNO3 corresponding to the track TR #3 24
Cct ober 200g2cB9idespgismes the part table 04h. In the part table 04h, the

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

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

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

position indicating a sound group unit in the sector,

start address and end address.



"start address Lg and the end address Lh of the part d are recorded, and the
l'ink information 05h is recorded, which indicates a link to the part table
0O5h. In the part table 05h of the destination of the Ii2%4gﬂg i%art %%dress
Li and the end address Lj of the part a are recorded, and't Fqh&tk 20
information O0Oh is recorded, which indiggates absence of a further |ink.
Consequent |y, managenent is perforned such that the track TR3 is fornmed by
the link fromthe part d to the part a as seen fromFIGS. 23A and 24. Here,
the track nodes iRmlsbethar sthabl add@tbst and@Skthehietld iadinade tdeordeld esses
of the parts a to a are set to E2h (= 11100010) so that they may actually
represent ganBemitedf infdidBidrie Hedtiash absenee ofopr séeetbaniff
copyright of audio data, stereo, and presence of enphasis. Further, 00h is
placed in eaeh a¢fx IitRs & RAUJULS REY U dd S&Eopobpter P-TNO4 and
ending with the pointer P-TNO255 so as to indicate that the pointers are
not_used. L thies I A10 %ol O AR € 000 1 5, 95 AAlieg: Dy e poi nteer
a e en , C%,

P- FRA, and™thé star r ess and addr ess, clusfer B sect or
00h, of a free areg.n ng rogram ar.ea, ar e ind'categ i %ﬁ art table
06h, In D5 ETABI IO dP (HT It GRE PRbE f USTRF CaBHIARE RE sect or
00h correspond %g Hﬂf end(fddress'of I he ggggranlarea. F n% er, inthis
i nst ance, ffte FIEEHREF JIIAFTHO1HiI S BFY i ATPRE BF PAfP4r ea, and
accordingly, 00h isI?Iaced in the link jnformation._ The , pointer P-EMPTY
desi gnat es SEFEPartot N & 0 ALCHRIEFST PAF1ORALPES BPReEH2EERTare | i nked
with link informati on and managed as non-used part tables. Further,
assum ng hé&esaniRedqEwetatYarea is i nvol ved, 00h is recorded in the
pointer P-DFA. FIG 26 illustrates contents of the AUX-TOC sector 3 of the
disc illustrated WieEleGSheIWX-TR iXBEoBHl Rl 23FepTRduatkorOend¥ct or 3
defines outputting timngs of the picture files Picture #1 to #5
synchroni zed st t mo apaoducabbe wfes hbinkatk§o¥Ragionst?2 and #3 illustrated
in FIGS. 23A and 23B. It is to be noted that, although the start addresses
and the end addresses of the picture files Picture #1 to #5 are actually
managed as the recorded positions of themin the AUX data area with the
§-2 AUX-TOC Sector 1 '
The AUX-TOC sectors 1 to 3 are used for management
of picture files as still picture information.
The AUX-TOC sector 1 shown in FIG. 12 is a
management sector as a picture allocation table and is
used for management of data files recorded as picture
files in the AUX data area.‘
With the AUX-TOC sector 1, management of picture
files is performed in a manner similar to that with the
U-TOC sector 0.
In the present embodiment, the file length of a

picture file of one still picture recorded in the AUX

data area is not prescribed specifically. In the present



" AUX- TOC sector 1, description and illustration of the sane are omtted. In
the AUX-TOC sector 3 illustrated in FIG 26, the cluster address Cluster H
= 00h, Cluster L = one of 07h to 09h, the sector address %Sector) - 03h and
the node 24 October 2002 91 information (MODE) = 02h af® Q%feRRa &P02n t he
header. In this instance, since the thrgg tracks TR #1 to #3 are defined as
tracks to be reproduced in synchronismw.th picture files, 01h and 03h
which indicate the tracks TR #1 (first track} and TR #3 (last track) are
recorded i rnblod imeank, rmowerer FiTed gitaend EAsesTHO ahepmasdieinr ned byte
positions follow ng the header. This signifies that the pointers P-TNP1 to
P-TNP3 i n tiheln@itEra SE@StePpECutSeean | bel fiahlglea Aet eérieianfter FI G 26,
the track nunbers First TNP and Last TNP are denoted as FTNP and LTNP,

respecti velgegduudiel , addbildidsaG0r dabd N Rb ok Coe PedbBYageLbesgond ng
to the track TR #1. In the slot 0lh.indicated by the pointeY P-TNPl, the

start offs :Qggiﬂ?f ?ﬁg he. f address (all OGs) with reference
to the sta(ra%ea Fess (Igél e %rg%:gggl?%flfgpé recorded. Further, O01h

i ndi cating the pi gklurecfvile F!icc,gure #1 1.s reforde}cg in.the poionter P-PNG in
the slot 0lh. Cond®Gu&ETIS, RAETHiTtite W51 e B cPHFEPEE i & §P¢BFayed in

synchronismw th the track TR #1 for a period from,the point of tine
i ndi cat ed W‘{W%f‘lﬁé’e‘fhaﬂﬂr%sglﬁi ?6‘”&‘%5 i ﬁ&’eog]lﬁﬁema at which display of
a next picture file is started. Further, it is indicated by the |lin
i nformation 02h i F% H&SIAHX T 1988 hel s| Dt50FEBE PPAKEES: dSERECT )24
Cct ober 2002 92 slot 02h. In the slot 02h, the start offset address L2 and
the end of fstlacRpésBody| inEgymatians dMEPEACcE 0N RESITAIOLRRE 5% of the
track TR #1 are recorded. In the pointer P-PNG, 02h indicating the picture
file PicturéesZheades.reproduced subsequently to the picture file Picture
#1 is recorded. Further, 03h is recorded as the

As pointers P-PNO(x) to be used for management of

99 picture files other than the cover picture, pointers
P-PNO1l to P-PNOS9Y9 are formed in the AUX-TOC sector 1. At
individual byte positions in the pointers from the
pointer P-PNO99 to the pointer immediately prior to the
table section, 00h is recorded.

However, in order to allow the magneto-optical disc
90 to cope with a case wherein recording of a greater
number éf picture files is made possible by an expansion
of an AUX data area or a change of the file size in the
future, it is possible to set, as the pointers P-PNO(x),
the pointers P-PN0O100 to P-PN0O255 to byte positions from
the byte position following the pointers P-PNOloto P-
PNO99 to the byte position of the pointer P-PNO0O255

indicated in blankets in FIG. 12.



~link information and indicates that the slot 02h be linked to the slot 03h.
In the slot 03h) the start offset address L3 and the end offset address
(all Gs) with reference to the start address of the track TR #1 are
recorded. In the pointer P-PNG, 04h indicating the pictiff ©FHaberPLePdre #4
to be reproduced subsequently to the picture file Picture #2 is recorded.
Further, 00h is recorded as the link irfbrmation and indicates that there
is no picture file to be reproduced in synchronismwith the track TR #1.
The contents descFulretiexbothet egidesiond®t dpthed feplodimgi btheomhakbe
picture files Picture #, #2 and #4 be perfornmed in synchronismwth the
track TR #tdde Hit] thdaidddl aSod€eils | is&8 CBor28Re. p3Bntde6, FAatand 23E.
Meanwhil e, in the pointer P-TNP2 corresponding to the track TR #2, 04h is

recorded. Ipkd hehé!0ds ©4No Ndirgaltee Poile PO 1ESE Fd NPehel HEmbear & Of fset
addr ess 24 COct ober 2002 93 L4 (= cluster 00h, sector 00h) and the end

of fset addigssld i ralerenago () LBe 8bah! oRULr 830 (ol LA AIALK JR #2

are recorded. Further, O indicating the picture file PicCture to be

reproduced 4 ynchg oni W th.t tr TR #2.i s, recorded in Jhe pointer
P-PNg in tﬂﬁfeb@%‘% h%%é&hsée%%egﬁ?yl,iglﬁt%elrsxdégi %Rgt g%sghg)tnet hpte pi cture

file Pictur be displayed in _sypchronism wt trac for a

er 1 0d 11 oRIDE Y cof cied) Shetraf FRS BOLREeEF Prirog: "Rnd TARE ¥ 42 1o
the point of ti | ndi cat ed b¥ t he end offset address LZ. In_this . instance,
since the YK #0 gbRe BRI R&TelaRbt RBP - pi E0Hir 8*AIPLCr o 1ffe 1di 45 ayed or
outputted further, O0h is placed in the link information in the slot 04h.
I'n the poi MEFUREdNDR2Eor FESPORBPAY thet ROIPteTE FREMPL (dih B PNQDr ded. In
the slot 05h indicated by the pointer P-TNP3, the start offset address L6
and the endhf fReinkBHFeBsPY@11tOsT-RNPR pareusfde tthathedhe Reinke¥ ess of
the track TR #3 are recorded. Further, O5h indicating the picture file

Pi cture #5 Rbrde P¥@rodOthdanflr thej podptehr daissmBNQ r tHeh t maek TR #3 i s

recorded in the pointer P-PNQ in the slot 05h. Further, 06h is
recorded.

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

Further, in the table section, 99 part tables 0lh
to 63h in each of which a start address, an end address
and a picture mode as a S. Pict. mode are recorded are
formed as part tables of 8 bytes corresponding to the
individual pointers. In this instance, similarly to the
AUX-TOC sector 0, the remaining part tables 64h to FFh
are not used with all 0s (zeros) placed therein.

The part table 00h is prevented from being
designated by any pointer, and is used exclusively for
address management of a picture file positioned as a

cover picture. The picture mode mentioned above is



.~ recorded as the link information 06h in the slot 05h and indicates that the
sl ot 05h be linked to the slot 06h. In the slot 06h, the start offset
address L7 and 24 October 2002 94 the end of fset address L8 with
reference to the start address of the track TR #3 are recbrifd@®Pern20Ré
pointer P-PNg in the slot 06h, 03h indicating the picture file Picture #3
to be reproduced in synchroni smvmth t B, track TR #3 subsequently to the
picture file Picture #5 is recorded. Further, 00h is recorded as the link
i nf or mat i orp¥ovifedskdso0sh bbeapsett hebde 900 fimirctaurad> et epiatinee .

di spl ayed or outputted in the track TR #3. The contents descri bed above
t hus designate tharhelispinyensg PfPROL pudt PAGNOD 9t Aeepusledr €ofri | es Picture
#5 and #3 be performed in synchronismwith the track TR #3 in such a manner

as seen in faf®gerdAt 38Hred3bns?3Pnakd Bl Whildie sildtpIPups esr1ébed as
a slot corresponding to the cover picture, 00h indicative of the picture

file Picturgs#PefgrakRe B9 ﬁE%&gBa%Ngg S plr Qs %‘%ﬂé &b Pe. alsor

recorded in the start offset address an tthe en set address Inthis

i nst ance, L resc ure,
00h is pl aceggﬁﬁmt he FI nkB Er?:or rraotlleon e a&zefir\t%?dﬁl\é#%-‘l ndi ca eéit he

ble 07 d_t b FEh |inked with each gth
Win [ink iR SFRQEI BRAZEEEhap™ fa5 s%é}ﬁés%aga@ad Etd ﬁ%%ﬁ“%%ﬁée?;a 5

95 24 Cctob r 002 I.n this manner, roduct. on of t s and_syn hrom zed
reproducti o g ﬁc?fiﬁr QQ B B4 hte lf g‘ °£I€§“?greonﬁ1? E?EC aﬁa‘\'z ?escri bed
in such a manner as seen in FIGS. 23A, 23B, 23C, 23D and 23E based on t he
managenent PHFGPNE PSR SECCSHEnts illustrated in FI GS. 25 and 26.

Subsequently, an ogeratl on of reading out data fro
is to be noted that, with the AUX-TOC sector 1,

file management which is performed by linking part tables
with link information (Link-P) is not performed. In other
w?rds, one picture file is not recorded in sectiomns
physically spaced.from each other.

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

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

region and hence a free area. In short, an address of a



~“the disc upon synchroni zed reproduction, in the present enbodinent is
descri bed taking the disc of FIGS. 23A, 23B, 23C, 23D and 23E, in which
synchroni zed reproduction is prescribed in such a manner as descri bed
above, as an exanpl e again. As described hereinabove, the4r@eerkRnhg zd
reproduction apparatus of the present 5@nbodi nent includes the buffer nenory
13, and data read out fromthe disc are _, tenporarily stored into the
buffer nmenory 13 and then outputted as reproduction sound. Further, in the
present enb®af#BAt aSapsETrABX2H8Ra 16 Fesorded dm & At Hakllec so as to be
used for synchroni zed reproduction are stored into the buffer nenory 13 and
then read @éesifnatethbybyhkeepoimiery PrPFRA .ef f ect di spl aying or outputting
of a reproduction output of the AUX data files. Furthernore, in the present
enbodi ment, readiDge opicbhrdanhadér dom ehehdpsaetupablsynohrdre 241K - TOC
reproduction is performed based on 24 Cctober 2002 96 the stored anpunt

of audi o datatok tiheebulelsentzemade 1 fidtnfichom idneding desépiybed bel ow
Thus, a data allocation structure in the buffer nenory 13 in the present

embodi ment gt cdesei hepiliciste Wit HeiRRNee 410 i Gadesdhe storage area
of the buffer nmenory 13 is roughly divided into a TOC area and a nain data

area as seg@ghinEk@g 34 égg?'gg}gﬂ 1 an area in which TOC data and U

TOC data read out froma c loaded In the recording and reproduction

apparat us at presgnl gi8caLa’ fllacHaken e p¥elCricud PRI LT ML the

P-TOC, U TOC and e nain data area Is an area in ich A C data

divi ded. 1 5Pambans oY AN A hle oy LR e BT RIS B
cunul atively stor ﬁ and gn_AUé g%ta area ing%%ﬁgiqb AQ? q%%a files are
stored. Although CRE BASEEFEyTBHS e SEARSE bty T8 RbeoPi bt ed
at a capacPPil Phacdot 1 B oon TORIRER 1 rnthe1feBohbrb=08, 338k b, the
buffer memgry 13 can have B85 sectaqrs as represented by _.
d2’. The copy status is information set regarding whethex
or not copying of a corresponding picture file is
permitted.
In this instance, if the copy status is 0h, then
this represents that copying is permitted, and the
picture file can be copied any number of times.
If the copy status is 1h, this represents that
copyving of the picture file is permitted only once.
If the copy status is 2h, this represents that
copying of the picture file is permitted only once over
an authenticated data bus.
If the copy status is 3h, this represents that

copying of the picture file is inhibited.

The remaining 6 bits d3 to d8B are undefined here.



- 2,097,152/ 2,368 (byte nunber for one sector) ~ 8B5.6 O the totaling 885
sectors, 16 sectors are allocated to the TOC area and the remai ni ng 869
sectors 24 COct ober 2002 97 are allocated to the main data. Further, each
of the ATRAC data area and the AUX data area in the mai PHREREa 208 be
divisionally set normally fixedly Wth }dfixed Size set arbitrarily, or may
be divisionally set with a suitable area”size determ ned for each disc

| oaded in the recording and reproduction apparatus _in accordance Wth data
files to be stored FImeinpeidatar s, resEoengApfer Byce&taining to the
contents of the AUX-TOC. Subsequently, a data reading out operation from
the di sc shBhAtrreFfEte, 28hen28Be 2Ry~ 53D taysd tZ3Denesv ey rfechridrg zed
reproduction of the disc is to be perforned is described based on the
descri pti onpyctenehéidenalbtes. cHpydng tis siptradseich tehath raepraothuet i s of
the audio data is perfornmed in the order of tracks TR #1 ~ #2 ~ #3. If the
di sc shown ibltkEPBat2dAihoF28E 198 dadad dolterdtr dectdidgpvngkatus
reproducti on apparatus of the present enbodi nent, then nanagenent

i nformati onwRichhaald Heenagdvikhe tAUEHEOR iyt 0l Heé iR d heoppiagenent
area of the disc and stored into the TOC area of the buffer nenory 13.

Thereafter, the regQrding; éafatePidefki @BpIPRRRRULS JEe UdFh J1gPr oducti on
and recordi ng operations based on the nanagenment information stored in the

TOC area of 4t f I . ﬁJy% e ' P ion
appar at us Cg%E%u%% %EPSES?D£ 0%é6§h$£$§} tosphgggg%pgﬁ?gg%éytiggA -TOC

d i f f b
ctored 0, UBR TE0GR0E8 o, 1S QU TNy 0 Oy EED SR pRRREe AL 2hsence
75, LI oot RS R R o Do BRI B g

correspondi ng t0 the orde h
repr oducti on o%tputtinq timngs of the AUX data files.
numbeY of times.

On the other hand, if the copy status is 1h or 2h
before copying, then the copy status is changed to 3h
after copying so that later copying of the picture file

is inhibited.

5-3 AUX-TOC Sector 2

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

picture name, a recording date/time and a URL (Uniform



-

Here, however, only picture files are used for the AUX data files for the
conveni ence of description. Further, the recording and reproduction
apparatus of the present enbodi ment can set weighting in requirenment degree
which represents a preferential order to fetch the AUX dat ®dtidoes RADA t he
buffer menory 13 based on a reproductiog outputting order grasped based on
the contents of the AUX-TOC. In this instance, the fetching preferenti al
order into the buffer nmenory 13 is determned in such a nmanner as i ndicated
by referenBessynioel ddcatmr\l cfppheedintoethet pi cture files illustrated in
FIG 23D. Here, the reason why no preferential order nunber is applied to
the picture file Regkyrbe#dreothe nenr-addcemkdtibisynchs ogésoribeh,the track
TR #3 is that it is determned that the preferential order nunber of the
picture filkericthire I8 d pixtirCeintormaPi6aCEl Pedrbbat-gelie spi ainge file
Picture #3 be reproduced in synchronism 24 Cctober 2002 99 with the track
TR #2 prec i r epLo : iWGature file
Picture #3%%%&%%30 Clrt{)hnﬂmp%%r S*Z‘BF o@?fgt?%%t% téhggt rﬁg%%r%%%“& ata of the
picture filePicture #3 i C ave,been f.etched i he byfter.menory 13
al ready forr%rfgﬁ'ﬂrec{%uecttioon or" t J(;' t&&(ﬁ(%ﬁﬁ Tan" ‘2%[8 %’ :glzlegf‘agnaefﬁere i's
no need of ,readi out_the picturg file Picture #3 again fromthe, di sc upon
repr oduct | AR AR AFR THERRRYR .01 (P HEUES S bREP T FRE 1Hrs COTTRRP I FIES,
23A, 23B, 23C, 23D and 23E,,the picture file~Picture #0 is prescribed as a
cover pict §iPe ORE RETHY B2t kf i nabove. Therefore, the recording and
reproducti on apparatus reads out, in a stage before starting of .
reproduction, dat #5offeqn IFFed B @Gt urhe tP1etpret dRECEBaftion EHd saux
data area of the disc and stores the data into the AUX data area of the
buf fer nentydF B3.4afrRiunikeas e of HF hYrandarepfd§Resiech adpjdrattaP nakes use
of the data stored in the buffer nenory 13 to display or output the cover
pi cture in thereaf mnehe afoxpenf f ASGLEl c8des3ar E¥@e x8ther3D and 23E.
Then, for exanple, if a reproducing operation is

character codes. The picture name is recorded in

accordance with the format of character information
recorded in a slot of the U-TOC sector 4 shown in FIG. 10.

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

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

URL may be recorded as an ASCII code f£rom the MSB (Most



LS - . = = — —

-performed by the user while a cover picture is displayed or outputted in
such a manner as described above, then the recording and reproduction
apparatus reads out ATRAC , 24 Cctober 2002 100 data of the disc, stores
theminto the buffer menory 13 through the decoder 8, readisOoubaheXx2ored
ATRAC data, perforns deconpression processing and so forth for the ATRAC
data by neans of the audi o conpression %%coder 14 and out puts resulting
data as reproduction sound. FIG 28 shows a data allocation structure of

t he mai n dafagaiddcantt Be thuffichownaiep &idd img cupdm cén Y Uet acade t o be
stored. As described herei nabove, upon reproduction, ATRAC data are witten
at a transf ¢ehagaetelr.tolidyopmildd avile beifhefe APt &r I@epttibedd out at
anot her trensfer rate of 0.3 Mops which is |ower than that upon witing.

Due to the ghkher @nte iReldsrpbddie dtf apd elas@t&8d YPopheepipduction, the
stored anmpbunt of ATRAC data in the buffer nmenory 13 has a tendency to

| norease, for examphe; sUBbes AckeRd 0" VAN ik BECIRECHs: Mpauent|y.

Then, at a certain point of tine, the stored amount in the ATRAC data area
reaches a full vel, t t i | . L hi t . S.reached,
then while rgga&l}‘%g%cﬁfg%or}% i%&%c %%&g%%t%%t%hﬁég %%ém%glié ?sgg
continued, the readi,ng out .operati fromthe disc.ig stopped. Thereafter,
when t he st3P§§%ﬂﬁ$ﬁﬁ%(ﬁoqﬁﬁ%ﬁftkﬁébi?F?h%eAﬁ?ﬁ€F8§aalﬂr§9§8? ? ggSance
decreases tq a value, for exanple, as denoted by X1 in FIG 28, reading out
of 24 Oct P9 101 ATRAC data fromthe disc is started again. In

ot her words, internmittent reproduction of the disc is perforned in response
to the stored anouff SEIAFRAEOHAtRE iURL HieqRHFRe4 RPRYS: 180T |$¥AMRLr esent
enbodi ment, for a period after reading out of ATRAC data fromthe disc

stops in th¥hefierthe (RityeprbtitetisnobpaiaefohyufeFrlepdiggot EdLERBUNt of

ATRAC data decreases to the value denoted by x1
a home page of the Internet, the URL of the home page is

applied as the URL to the picture file.

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

First, in the header of the AUX-DOC sector 2, a
sector address (Sector) = 02h and mode information (MODE)
= 02H are recorded.

Further, in the AUX-TOC sector 2, pointers, P-PIF1
to P-PIF99 are prepared in the pointer section so as to
correspond to individual picture files recorded omn the
disc. Further, in the slot section, 255 slots 01h to FFh
of 8 bytes which can be designated by the pointers P-PIF1
to P-PIF99 and one slot 00h of 8 bytes are preﬁéred.
However, the pointers P-PIF can be expanded up to P-

PIF255.



~in FIG 28, an AUX data file which has not been stored into the buffer
menory 13 as yet is read out fromthe disc in accordance with the fetching
preferential order described herei nabove and stored into the buffer nmenory
13. For exanple, according to the foregoing description,24 HEtabhear 290t ur e
which is the picture file Picture #3 tgywhich the preferential order nunber
| is set is stored into the buffer nenory 13 in a stage prior to
reproduction of the track, of the ATRAC data_as  audio data. Therefore, in
the recording andt} ebrBELPR off apphY hE8sEoAlPEARENFheuMmaSHHHME AR od of
ATRAC data fromthe disc after track reproduction is started is made use of
to successthe| pofielchodge piodntessf Nigsy ALF andl hasWhWER 2K preferenti al
order nunber Il is given, the picture file Picture #2 of the preferenti al
order nunbeecbkledt.heThe2dofntebeFi2602PIB2hpiscrermriddd thetaire tie of t he
preferential order nunber 1V, the picture file Picture #3 of the

pr ef er ent i ahmbegeb fnitleef iV sandridh e IR Wi dddd shes uve fheof the
preferential order nunber VI. Then, if storage of all of the AUX data files
up to the pbeheeesf ip-@1RICtHy @ A refo t henRr efodmdiy alagd derr nder VI is
conpleted at a certain point of tine during track reproduction, then the

readi ng oubegpeiald Ahe¥e Nt A LAIHAM IO Kl SLadt LHhE B-PERALRY LR
st oppi ng period of ATRAC data during track reproduction is stopped. I|f

storage of ,aegelh@dN AV ALl E-d B Pide yffeprpBHOry 13 is conpl-eted
by repr odugt ieonoout putting ts?t?balrtéléreli'ﬁg trhfrre ll‘c}f t‘l}’:e AUX data file by perform ng

t he operation of C si,vely readi ﬁ:ft i he_di sc and
storing themint oiyhgﬁ%ufggrt%ng?%r f%% Wt %H{i}éx%géa |%girg€?£é§g%%ﬁnagperi ods
of ATRAC data.from.t disc. in ch a manner as_described _above,. then the
AU data 1 PRESET Hethaln Sl SATh B rar e e B EREL B RIS e W th e

time of prgtég,%ge 0 trarck Qrc{_g‘%)rot_‘ uct i %.rl\/pge.pag%li cul %H&{X for S;t;arrpl e, if
at |east aft>oper &6 & ¥ Y-t THETPFEThr E°FFPe uFEP81%r om t he
di'sc and S% QQ; éérérgééggle Lﬁéeﬁegfggéyb%Balgharacter code
recorded at a predetermined byte position on the AUX-TOC
‘sector 2. The character code is denoted as chara.code in
FIG. 13.
The cha?acter code is defined such that, for
example, 00h designates the ASCII code; 0l1h designates
the modified ISO. 8859-1 code; 02h designates the music
shiﬁted JIS (Japan Industrial Standard) code; 03h
designates the KS C 5601-1989 code (Korean language); and
04h designates the GB 2312-80 code (Chinese language).
The pointers P-PIF1 to P-PIF99 designate particular
part tables in which picture information files of file

numbers corresponding to the numbers of the individual

pointers are recorded. For example, in a slot designated



-conmpl-eted for a tine froma reproduction starting tine of 24 Cctober 2002
103 the track TR #1 whose reproduction tinme is Tl as seen in FIG 23C till
a reproduction Tl + f(L1), then synchronized reproduction of the picture
file Picture #1 is started appropriately at the reproductéodctobar PDOR f
(L1) . Then, such a manner of reading out of AUX data files as described
above elimnates the necessity for readisig in all AUX data files required
for synchroni zed reproduction prior to starting of track reproduction.
Consequent by, tthee perintiery R4 BF ¥+ ovhar potetrs oforrpepandihgchot ke disc is

| oaded to a point of tinme at which track reproduction is enabled can be
reduced as piuttturd tofi s tfidet noiethidafiléoxrexaspbededl. i Iti $sptesbei bed
that an AUX data file be reproduced and outputted sinultaneously wth
starting. ofnckdd agkatoreid sWoAWBOKaSA 61 betes REeaeRld Wai @ is prescribed
so as to be reproduced or outputted conparatively quickly after the point

of time of Slalidde UrdLPEGHUSLAPPiRG 85! LREBraiRGN del ad piiRadirRg out
st oppi ng period of ATRAC data fromthe disc is nade use of to fetch the AUX

data file fuamihe dlece ape deseribEdnabaYe ol AL LRYES b Jddiaanal bi ity

that storage o nto t menory 13 may not be

conpleted hy, startin i of ., reproduction. out putt.i equent |y,

di spl ayi ng ¥s vk Ak eeé gﬁ?ﬁ ]if)h %u?%ﬁf‘??ﬁ&eﬁa;@@nt&ﬂ%g%&r eo%?ﬁd

appropri at%%ﬂromthe starting time of reproduction outputting. In order
to avoid t ) zF)or exanpl e, the recording and reproduction apparatus may be
constructed such tqﬂ]at an AUX data file which_is pr,e%cri bed to be reproduced
or outputted withiT& et i ke Yl F oRKalBEQFRRAJOR f8 &PaY ack
reproduction to a certain reproduction tinme is read out fromgthe disc and
stored i nt ® tPEChbuFeetnfRrBRrE193 £AlEdFRRCESPRPAIN%FE RiTOR T dduct i on

of .
file may be recorded even if the size thereof is greater

than 7 bytes.

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

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

name, recording date/time and URL to manage them.



~the disc is started after it is |oaded. For exanple, in the case of FIGS.
23A, 23B, 23C, 23D and 23E, the picture file Picture #1 to be reproduced in
synchronism Wth the track TR #1 corresponds to the AUX data file which is
prescribed to be reproduced or outputted within a predet«t Migtedbern @0 0Lr om
the track reproduction starting tine to a certain reproduction tine. In
such an instance, in a stage preceding €% starting of track reproduction,
the picture file Picture #1 is read out together with the cover picture of
the picture file Picture #0 descri bed herei nabove fromthe disc and stored
into the buffer nenory 13. By the operation just described, for exanple, if
reproducti gn 4 aut-arced decpd e track TR #1, then even if the actual tine
length till the reproduction starting 24 Cctober 2002 105 time T1 to T1 +
f(L1) (offset staiheag@xesdol bt e diiAagK IR fici S180i8hakbat Aat aall
data of the picture file Picture #1 cannot be stored into the buffer nenory

élss\é\'t thin atahale tf!a]l%ﬁ%b]{ }f%%{@n@ ttéﬁ?ﬁpiﬂgwﬁkgﬁoﬁfanég%gnqat a fromthe

whi ch are us dwithrn the perio the actual tine
| ength, th j . il i Gtur 1l can o] d ut:putted with
certainty %#%ﬁ%éﬁf%éﬁwé&ﬁl&#%#ﬁ%?%? i%ggf?égp%lggi?(L%%?%|¥%Wﬂs i nstance
t he anDuntfpnugﬁta.of AUX dat a f%leé to.bg reag.'n fr,omthe.disc before
starting off%SBLAY I BUIRTER PheFRESBECHUTFt £REE: HAMe PAPCREREPY he dat a
to be read in then are limted to those of m pinmum but required AUX data
files in a3t (FERTUUGEI R PF RKPFRFFBBUBHFBN 2SS 3ddDS bed above, the
increased waiting tinme is very short and is not felt significantly late by
the user. Consequehtthe herderef nbhpapPXclUPar SBEESFedh: BePdfhitiE upon
conditions of size setting of the AUX data area, the capacity of AUX data
files to beddrRutERctorsynchibnpsm made isfpematiam @th‘g)gé Hedr e
storage of a certain AUX data file into the buffer nmenory 13 is conpleted

bef ore storaxe peceudeduUx data files required for synchronized reproduction

into the buffer nenory 13 is conpleted, the free capacity of the
Further, as the pointer section corresponding to

recorded picture files, pointers P-TNP1l to P-TNP99 are
prepared. The pointers'P-TNP can be expanded up to P-
TNP255. The pointers P-TNPi to P-TNP99 correspond to
track numbers of audio data recorded in a unit of a track
in the program area. In short, the pointers P-TNP1l to P-
TNP99 correspogd to the first to 99th tracks.

In the table section, 99 part tables 01lh to 63h of
8 bytes designated by the pointers P-TNP1 to P-TNP99 and
one part table 00h of 8 bytes are prepared. Also inzthis
instance, all 0s are recorded in the remaining part
tables 64h to FFh which are not used. 1In the péinters
First TNP and Last TNO following the maker code and the

model code, the number of the first one P-TNP of used



- AUX data area of the buffer nenory 13 becones so snall 24 Cctober 2002
106 that storage of a further AUX data file is not allowed any nore. In
order to cope with the situation just described, the recording and
reproducti on apparatus may possibly be constructed such 2hdictstaragéosf a
further AUX data file is stopped and Alg)é data files stored already in the
buffer nmenory 13 are utilized to perform synchroni zed reproduction within a
possi ble range. In this instance, since the AUX data file which has not
been storeodnes ohethef pedintessr P -TIHA1S totp 1P 99 uDred ~the ontipbetredf it is
preferable, for exanple,, to display sone nessage so that the user may be

informed tbaé Lhetmemer p-rae RECAUR wx@digtkd Wi ytRadpoeadeig pn fromthe
di sc .has not been performed successfully within the synchronized

reproduct i @RpRPeELO®-- ThPIioS ad'e HdRIHEd Ve dIgSStPleeigea, for exanple, to
erase a picture file which has been reproduced in synchronismw th a track

repr oduced al ready,.b {S_ RO u e e 458 ure a free
area of the buffe?nngér%}rlyO?SEgﬁnggir ggga‘g%t a plcbcriﬁe:&f%)?e?ﬁé\hi ch has not

been store t, of the qi store it into the_buffer nory 13.
" the. castoSheras® 38R 35¥ S0eV%, 3 Hir st diRet Ca e sl (o an
operation of .erasin i.f th X dat.a area of _the_buffer, .menor i S 24
bt ober 20839F 6700k PSSP Mhaha HESHN v SEEPES. PROEGPE %3 SO he
preferenti ahﬁorder nunber V is read out, and stored into the,bﬂffgr menory
13, for ex&Rfl 8A9XEFSHPLINE JfOR RPHi kR °Fi FRE Brackre Withyshg g x4,
whi ch have been reproduced in synchronismwth the track TR #1, fromthe

buf fer memdP¥-T9G Feieh i a 3t ALEEgRE I WY BP fhBnABxodafa s and reading

out the picture file Picture #5 fromthe disc and storing it into the
buf fer nensrpup3 is fesdigndted ance, for exanple, if the recording and

In the 4th byte of each part table, a particular
picture file is indicated as a pointer P-PNOj. The
pointer P-PNOj has a value corresponding to a
corresponding one of picture files (P-PNOl to P-PNO99)
managed with the AUX-TOC sector 1. Further, another part
table can be linked with link information. In other words,
it is possible to define a plurality of picture files so
that they can be displayed on a same track.

For example, when reproduction of a tune of a first
track is performed, if it is intended to output a picture
of the first picture fiie at a parficular timing during
the reproduction, then a start address and an end address
of a picture outputting period are recorded into a part
table designated by the pointer P-TNP1l corresponding to

the first track, and as a picture to be outputted, a



"reproduction apparatus is constructed such that not all but sonme of the
picture files Picture #1, #2 and #4 are erased, then it is preferable to
erase the picture files #1, #2 and #~ one by one in the order of, for
exanple, the picture files Picture #4 ~ #2 ~ #1 until a 2edqudtadrd 2062
capacity is obtained. This is intended 59 allow an AUX data file, which is
positioned at a preceding positi'on with respect to the reproduction tine,
to remain stored in the buffer nmenory 13 as long as possible so as to
facilitate,pdoticunapl picbead sedechbngnafichited with HRe# bdimter per f or med
upon actual reproduction. 7-2 Processing Operation Subsequently, the
processi ng PRej at idrd OXa re&add Ziner&idli f€ {sagdbBgredt pepaﬁeguap BRoN
synchroni zed 24 Cctober 2002 108 reproduction described above is
descri bed i L hyE n t l-ow s fq ol 0. The
pr ocessi ngbﬁ%\g‘téﬂr %t g%‘é?:ﬁ%%l %g E%S g%ﬁtsézo\e‘ilsg%(ﬁﬁel béyat h%g%%s&?oegn
controller . Fo Xan Lt .p r.s ly 1S jl.abl e to.the
a%%t%gpégguﬁggh%e LhaP3¥eker §§Fy£§ﬁ§n¥¥%e 4 E%}nt of

recordi ng ctiop "apparatus —a scis loaded into the

di d duct i t il di i s Joaded in th
ecor di ng ahiF B Bt PPaNTSBBAP AP eS8 Sddy'® CHOTT S YR o (MR ol er 11

advances ihg,control %o,step S101 shown in FIG 29, in Wjich it accesses
t he managenbhtShr E326F tRePGRYR &6 FERFISRTa%re BPTERIENG HHTERASX- FEC.
Then, the system controller 11 advances the control to step S102, in which
it stores tREIEEFOCPRARL HELABXCPEEeEPRPAS(ES (IoH | IRN Qi RENTFE R HeT TOC
area of the buffer nenory 13. Consequently, the systemcontroller 11 can
t hereaft er EBpebPegdnniaguotorepy@duied iQUX-ofothe ofiept nt¥aek T ar ea of t he
buffer menory 13 to execute various control processes for recording and
repr oduct i oRnepeeat rdds egmd whtliedy cpariemperall tinpewpartrebasand n3fext step
S103, the systemcontroller 11 refers, for exanple, to contents of the
AUX- TOC sectero8diso ageegiefoprdiedi msman edessaraddw e elaamd fahesndo be stored
into the buffer nenory 13 before track reproduction. 24 Cct ober 2002

address in the form of offset addresses, respectively,

into a part table designated with the pointer P-TNP1.

Then, the pointer P-PNOj is set to the value of P-PNOl so

that it may designate the first picture file.

Where it is desired to switchably display a

plurality of pictures during reproduction of one track,

part tables are linked to manage the picture files to be

outputted and the outputting periods.

It is to be noted that, while the part table 00h

corresponds to the cover picture, since it is prescribed

that, in principle, the cover picture be not outputted in

synchronism with an audio track, all 0s are recbrded as

the start address and the end address of the part table

00h.



109 Candi dates for the mnimumrequired AUX data files described include,

if an AUX data file prescribed to be reproduced and outputted before track
reproduction such as a cover picture as described above is present, the AUX
data file, and another AUX data file which should be repZédicesband®002
outputted within a predeterm ned period which is regarded as an early stage
froma reproduction starting point of ti8ne of, for exanple, the track TR
#1. Then, in next step S104, the systemcontroller 11 reads out the AUX
data file or fil By speeivaerd bf the ptartsaddgess sndp thE0IHd om t he di sc,
and then in step S105, the systemcontroller 11 executes processing for
storing thedddtsdabd &i bar@r thblies cotirespgtmdig dal ca ace€ataint beabuf f er
menory 13. Then, in step S106, the systemcontroller 11 controls so that an
AUX data fale ppeRChLNEdsSO thent @ BA Husld ared heforerstaiieng of track
reproduction such as, for exanple, a cover picture, may be reproduced, that

(s, displ aygdieh Q! BY kit qRAImAMId Sttt SPIANG D01 B afbbPUYEANG | S

continued, the systemcontroller 11 waits until an operation for track

reproductignei$,Pgr g%&r{%% By, Juiasl sdund lof Sttgclf SCLA B n@hegukﬁgﬁksg 48107

that an operation foOr track reproduction is péerforned, en t
Cct ober 2002 110 stemcontrol lLLer ;.11 advances.the cantrol_to. step S108, in
which it refers, ?%rgnxfgn% g, eflg Pﬁérﬁ-sfcf:ssgétlo:bsl' ?tgl%%caes%l%t‘%g%ui red
address of _.the proqram area ,of the disc to read._out, ATRAC data_.as data of

: ot Ephef

the track. ETThEnSeF AR &t ddte BRERNRE &m rbf1 81 Aies the
ATRAC data read out in step S108 descriped above into the ATRAC data area
of the buf PBEIdefofFars &5 195 rRtetrrethidei het RRcEipplaysdvhps as
described with reference to FIG 28 above. It is to be noted that, in this
initial st&Y8sEIYERIeHUc iTARCchehdfHehbuta oPepImACO§atrgPrrSctienbuf f er
menory 13 is not .started as yet, and accordingly, a.state wherein ATRAC
data are nBfeltheadd@ffi-ated in the ATRAC data area of the buffer menory 13

as ATRAC data are
If both of the start address and the end address

are different from all 0s and have an equal value,
displaying and outputting of the picture file are
inhibited.

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

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

5-5 AUX-TOC Sector 4

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

First, the AUX-TOC sector 4 shown in FIG. 15 is a
management sector as a text allocation table and is used
for management of data files recorded.as text files in

the AUX data area.



~witten into the buffer nenory 13 is obtained. Then in step S110, the
systemcontroller 11 discrimnates whether or not the accunul ated anount of
ATRAC data in the ATRAC data area of the buffer nenory 13 exceeds the
predeterm ned X1. For the accunul ated amount X1, a val ue24 sOgabaihi2d®?2
corresponds to an accumul ated data anpunt with whi ch, even if witing of
ATRAC data as read out data fromthe di62 into the buffer menory 13 is
stopped, the vibration withstanding function is maintai ned because
reproducti on sounditbr thepandi-MPC sex tiorr equinagthdemant sobHbtexnefiilesm dat a
read out fromthe 24 COct ober 2002 111 buffer nenory 13. Wiile a negative
result is dist genediredtiap HSldinilde fameesstagthperaithnshenvstregs S108
and S109 descri bed above are repeated to continue an accumul ati on operation
of ATRAC datextdogtt @ t he ATRAC data area of the buffer menory 13. Then, if an
affirmative result is obtained soon in step S110, then the system

controller 11 adv @cgs& he 4 (‘S%QN’IS[ St adfa WH-gh 1L gLtakts reading
out of the ATRAC ata azl 0.3 pegfttrl%mt buf)g menory 13. Decodi ng

I T,

Pert or med fay Rl ok 'r%%%gf"é%”?ﬁ’%%gc?%?f?‘ﬁ%%ﬁ%%*&f?#%pl%&uced and

tputted di In th f i i t.h st
SLLT. both 0 WITTSF ahd Beadithsoda "o o chef agE ATRACS Rt 8P RS End
f t he byf.fe f Si t f.1. 4 \Ye}
s hi gher tﬁw%he%ﬁlﬁwm FL D Phged 5 ”%%% BEREFI 8B WPEhin
whi ch a reproductlon eration fromthe disc is_executed,appr rlateldy, t he
accumul at ed*3HOHE GFEATRAE AUKATPR FﬁEtBEf fer HRHBY§T131] gﬂu pryme
i ncreases, for exanple, at a rate corresEondl ng to 1.1 Mops. Thus, in next

step S112. H4re thRS WP ntRalBA GhEeReiNELUASRT PRSI COVAN it UWkfount of

ATRAC data in )
file are managed as hereinafter described.

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

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

_regarded as a cover text.

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

ASs pointers P-TXNO(x) to be used for management of
text files, pointers P-TXNO1l to P-TXNO99 are formed in
the AUX-TOC sector 6. The pointers P-TXNOl to P-TXNO99
correspond to the track numbers of the audio trécks. It
is to be noted that the pointers P-TXNO can be expanded

up to P-TXNO255. Consequently, here, 99 text files



- 24 Cctober 2002 112 the ATRAC data area of the buffer menory 13 is equal to
the value X2 illustrated in FIG 28, that is, a fully stored state. The
processing in steps S108 to S111 is repeated until an affirmative result is
obtained in step S112. In other words, an operation o.f Z2edditmpeirn 2002ATRAC
data fromthe disc into the buffer menory 13 and an operation of audio
reproduction of ATRAC data read out frdmthe buffer menory 13 axe executed.
Then, if an affirmative result is obtained in step S112, then the system
control | ercorirespvenmtingt be theat fbrstotet 89 t81a%diion tdsicds iin thecri mi nates
whet her or not the storage capacity of the AUX data area of the buffer
menory 13 mexjpnesecdnilsethandgbl skatpt IHhke covier ttdxt diiské | m nat ed t hat
the storage capacity of the AUX data area of the buffer nmenory 13 is the

full state, then Al susd @B LONEFH|» eFFAd aduancespirte ag@Nifimdd i ep
S115, but if it is discrimnated that the storage capacity is not the full

state, theamhd t‘kgoﬁy@égm;gggu)ﬁl | er 11 advances the control to step S114. In
step S114, the system contro l er 11 discrim nates whether or not there

remins a data fidsuieh dasaet peeneread gubyteamddis disedmyeto ! om

anong all AUX dat red for synchroni repro Uct on

an afflr €, bt ai ned, en_the.s tem nt r ol 11 advances

t he %blelﬁgg‘g%)éu_aﬁ?» PRSBEFSP t%gstpgp ff\éjs“ﬁﬁ uds:ﬁ? a'f%d%ﬁ\ H'c 30, but
if a negatl Y obt hen t he syst ntroll er 11 _adyances
the control™¢ f f‘éf.fES ﬁ\ﬁgﬁgt ﬁg $EEF 1P |e§“feaa‘£‘ﬁ’é st"h’é ATRE®B*Gat a area
of the buffe% nenor i.s.in the full state. Therefore in step S115, the
syst em cort?%F1 @F €1 e§?68§dt RESr E2MFE dRt WiRertabbh SFChTRAC RS from the
disc, and then in step S116, .t he S¥Atem controller 11 waits, for _exanple,
until the SEPIMBLRFRAZRDGALISS AERACUEED Fc@ Rt cwBa? Yothr addaOFer t han
the value X1. However, in order that the ATRAC data area of the buffer
menory 13 %‘?rﬁéeﬁh&ﬁe&ﬁ}cuwl ated state as near~as possible to the full

st at e,
It is to be noted that contents of a definition of

the text mode are hereinafter described.

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

The pointers P-TXNO1l to P-TXNO99 are used for
management of regions, in each of which one text file is
recorded, each by designating a particular part table.
For example, in a part table designated with the pointer
P-TNXOl, a start address, an end address and a text mode
of the first text file are recorded as a file number.

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

handled in a unit of a sector as described above, the



.~the accumul ated anmobunt of ATRAC data for discrimnation in step S116 may
actually be set to a value higher than the value X1 and conparatively near
to the full state. , Then, if an affirmative result is obtained in step
S116, then the systemcontroller 11 returns the control £6 ©heopencad®i ng
of step S108. Here, the processing in tgﬁosteps fromstep S113 or S114

t hrough steps S115 ~ S116 back to step OB signifies that an operation for
storing an AUX data file read out fromthe disc into the buffer nenory 13

i s not execBtagtapgddrsse, andt ther endi aAgdsessopacatticsh demAriked v for
ordinary track reproduction is executed. 24 Cctober 2002 114 1f an
affirmati vetpesubecitsrobhaitnednidn0bt ég Bladed Han thee datst a@nxidnitowl | er 11
advances the control to step S117 illustrated in FIG 30. In step S117, the
system cont folrl éhditatéher a souadngedup.of, for exanple, the AUX-TCOC sector
3, and then in step S118, the systemcontroller 11 executes processing for
determ ning a prefphnepheér] QieRrtRé fokardll sectorbe,r €ad eOuanadtedientased
on the referred contents of the AUX-TOC sector 3. The data files to be read

out are dat gniiches sMpealt 0@ H44h B4 IO BN A IZES £ oot i on and
have not been stored into the buffex nmenory 13 as yet. Then in step S119,

the system GaRbealdionl 1 AGER9385 (LG AUX 48! BALEAVALdNe dlicsGoxs

Consequently, reading out o ta fromthe program'area of the disc

uhi ch has b9n P9 YIEddad 9N, 16 AL NNy Nl o 86 P20, the

system controller 1 rforms readi ng ou e fromthe disc

in accordanc% wét th preferential order determned in step S118 descri bed
above. The a éu?rle read out fromthe disc is stored into the AUX data

area of the buffer_nenory 13 by prqcessing in step 21. Th rocessing in
steps S120 and S128°VEVEP peBPBdu§§8l BﬁﬁtagaHieiss 1 S%‘rel rﬁ%-?r‘ggc ISPt s122
by the systemcontroller 11 that the accunul ated anpunt, K of ATRAC data in
the buffer 6 2??}%@ﬂiﬁmédﬁfjif§nk information, which is provided by

the 8th byte of each part table, beginning with the
pointer P-EMPTY.

In the pointer P-PFRA in the AUX-TOC sector 4, data
of a text file whose amount is smaller than 1 cluster are
recorded in a region of 1 cluster in the AUX data area.
Further, the pointer P-PFRA serves as a pointer for
management of a free area where the region in the 1
cluster in which data are not recorded is a non-recorded
region as a recordable region and hence a free area. Also
for the free area management, the Bth byte of each part
table may be used as link information to allow the part
tables to be linked to each other so that a plufality of
sections spaced from each other may be managed as a free

area.



~menory 13 is greater than the value X1. Then, when it is discrimnated in
step S122 that the accunul ated anobunt of ATRAC data is equal to or snaller
than the value X1, then the systemcontroller .11 advances the control to
step 5123, in which it stops the reading out operation of4 &ctaAPRAC288La
file fromthe AUX data area of the disc till then and accesses the program
area of the disc, whereafter the systejpcontroller 11 returns the control
to step S108 descri bed above. Wiile the processing in steps S117 to S121 is
repeated each ti iexde coctentatefl andefiindtisiRAE dhtea tiextt e duufdet
menory 13 becones the full~state, all AUX data files required for
synchroni zid éephopaeti eabaeeofi kalel Wow-iITde ks ddtwn theath s€es i dbéle buffer
menory 13.. It is to be noted that the processing routine shown in FIGS. 29
and 30 is widedréferepeeduet F@R 0hi1all tracks conmes to an end or a
reproduction stopping operation is perfornmed by the user. Further, although
description with as Ll gw. L ot :her I
processing for céﬁg%ﬁ%éggﬁ%ﬁggnfge fggggéu%?igﬁkb?ﬁ%ﬂk Jg%éﬁ?ﬁ?gﬁ W th
tracks 'to r a esgribed.hy c ent s sgription.of the
AUX- TOC se%?‘gfgg %gEgigguggg%%%trﬁe%sﬁs em géon Egrofli?lgenrlgI 1E¥%Rpgr§3 &l to the
processi ng,operation_described herei nabove with reference 24 Cctober 2002
116 to FIG%S g@ éhdqéosyﬁf)rs to be noted that, while, in the present
enbodi ment, two kipds of fjles including a,picture file and ext file are
6§ b %ﬁﬁﬁ) a $d€

P

prescribed as t he® AUl 8af aPtFFedlakoq88er ithEq Hi& 2 a text
file is formatted such that a tinme stanp as synchronj zed, reproduction
i nf or mat i ohPR4CBAEeGdEQPYn SFadtauct BPE SPPYhE HaLUS 135 210  tPntBfder to
effect synchroni zed reproduction of text files, basically it is required to
read out a1 Fégf-f Mode fhdmba i S arPRY of 2 tRenTPEREARERE Buffer nenory
13 before track reproduction is started and then scan the text files stored
in the buf PeFtuaeoify 183 desarddipdheneinaheige svyhkbsrefegeaspg itof &Lt i on of
the synchroni zed reproduction tinmngs in a reproduction outputting order.
Accor di ngl ¥224i naplde thregedinreantod rappingeddacairsadnngt it is

omitted here.

"The two bits d3 and d4 indicate contents of the

text file. 1In this instance, if the two bits d3 and d4

are Oh, then it indicates that the text file is a sung

text.

In particular, it is indicated that the text file

is a text of the words of a tune of a corresponding audio

track. TIf the bits 43 and d4 are 1h, then it indicates

that the text file is a text in which artist information

such as the name of the artist who plays the tune in the

corresponding audio track is described.

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

that the text file describes a liner note such as



.-out processing illustrated in FIGS. 29 and 30 is perforned for picture
files, but it is difficult to performthe data reading out processing for
text files. However, the processing illustrated in FIGS. 29 and 30 can be
applied to text files if the preferential order in file £étehtngede?@iari ned
based on synchroni zed reproduction timngs is ignored and, for exanple,
fetching into the buffer menory 13 is pgsforned in an order of text file
nunbers or a nanagenent nanner of 24 Cctober 2002 117 synchroni zed

r epr oduct i ofXPil A& ono anngx e tte tame sARMOG KRt rtize | Bl tigopd edndl so for
text files. 8 Program Data File Sinultaneous Recording Operation 8-1
Qutline of Gderartei i, Widrenaudi d ndbitc tarse trlectortleel tento £i He sdesisribethe
recordi ng and reproduction apparatus of the present enbodi nent, the
transfer rasemehetheRAGfdan@atdloh transferred fromthe audi o conpression
decoder 14 and witten into the ATRAC data area of the buffer nenory 13 is

0.3 Mops and the traesbae bakeods dshendarditiG Pedatice fdOMBden bl ber
menory 13 when data are read out fromthe buffer nenory 13 and recorded

onto the di 8¢ tifePUGhrd8 ANGAM & ithd  dePs; 8. Sepn (O A Gis 285 Upon

recording, for exanple, in a normal state wherein a recording error caused

b faul t is ' : t of
ATRAC data P TR N G mRar £ 9as BEch cxbhge PARHT BOL TR TRE 2

momory 13 aPd Tt arertr A aec oty ae mEedehfbaofns, bAT h Ry 1<
Certan, 5ol k. Udhe QLA SMere! DS SRSk S BIRUDL, o ATRAC cata
reached. After .24 Octoher 2002 118 this_state is reached, while the
accunulatioﬁ%ﬁcﬁé%ﬁégkﬁgkiﬁi TERTi Ty © §a §§to the buffer nenory 13 is
The three bits of d6, d7 and d8 represent a
character code. The character code is set such that, for
example, Oh designates the ASCII code; 1h designates the
modified ISO. 8895-1 code; 2h designates the music
shifted JIS code; 3h designates the KS C 5601-1989 code
(Korean language); and 4h dgsignates the GB 2312-80 code
(Chinese language). The character code is undefined
(reserved) for S5h and 6h. The character code 7h
designates a plain text. By defining the text file as a

plain text file, it is possible to provide expandability

to the character code.

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

The AUX-TOC sector 5 is used as a text information table



- continued, recording of ATRAC data onto the disc, that is, reading out of
data fromthe buffer nmenory 13, is interrupted. Then, while recordi ng of
ATRAC data onto the disc stops, the capacity of ATRAC data accunulated in
the buffer nenory 13 is supervised, and when the accunulZt &g tateunt 002
reaches, for exanple, the level X1 in.f G 28, an operation of reading out
ATRAC data fromthe buffer nmenory 13 and recordi ng the ATRAC data onto the
disc is resuned. In other words, also data recording onto the disc is
performed andengetit ent hydakh agebo imtootdd hathdihet esat ubnKdrihet #doneed not
necessarily be equal to the value X1 set upon reproduction described above.
Thus, in theraprésentinésbaditiont oft ke teaowning, andré &PFQ@OHEL I On appar at us
is constructed such that, upon recordi ng of ATRAC data, picture files or
text fil esqasepd¥mdabad bl @R @UidHRI ﬁrpcélené@,cqéie&ipvﬁmedatéi 86c8re stored
into the AUX data area of the buffer nenory 13 and, en a period wherein

recording eéxéTBéQed%go&ateaﬁt quediﬁ&mi@,ggagb@yg L§xknterrupted comes,

an AUX data file stored in the buffer nenory Is read out and recorded

nto the AUXedaha 366a sl e e I AL [ PLpgpording operation

descri bed t ober ove 1's considered an operation
VWhich is inevitab nec ss'tategg in,the recaordi,ng. and reproduction
apparatus of the %¥e§%n?°e§ﬁoﬂ? g b & H¥fer %Fqﬁﬁﬁééngfﬁ% Witing
and reading out rates into and fromthe buifer nmenory 13. Accordingly, if
the recor d?ﬁﬁogﬁl&%réﬁr&&’ﬁcttiagﬁeapspea‘?ta’[% ? '&%‘ﬁs@?ﬁc‘:%@ﬁ §GENOFnhat AUX
data file is recorded together Wth ATRAC data as descri bed above, then
al so recor & AFTYCEATeAGR™AET 159 £hah ok pePioFhER WMERFMatics, ifdde
required to recaord ATRAC data. Conversely speaking, there is no need of
per f or ni ng3LEST ety heredmahgvei it i reterenfe opPoFLGni 2P -di ¥PERent from
that of recording of ATRAC data, and while ATRAC data are recorded, also an
AUX dat a f PR& tdanive vecdr derrk i infeamebianyfihechbpdi aglsyimidlgn he user, an
increase in efficiency in tine can be achieved and the conveni ence of use -
can be augméatsdure mxdert tthat td dataovedtt hft aspéktanecoemd ndgr oper ati on
as descri bed above can be perforned not only for a picture file but also
for a text FIiQ.e 2] riid ar |datts wmiALE a text name.
In the format of the AUX-TOC sector 5 shown in FIG.
16, a sector address (Sector) = 05h and mode information
(MODE) = 02h are recorded in the header.
Further, in the AUX-TOC sector 5, pointers P-TXIF1

to P-TXIF99 are prepared in the pointer section in a

corresponding relationship to text files recorded.

Further, in the slot section, 255 slots 0l1h to FFh of 8

bytes which can be designated by the pointers P-TXIF1l to

P-TXIF99 and one slot 00h of 8 bytes are prepared. It is

to be noted that the pointers P-TXIF can be expanded up

to P-TXIF255.

Further, in the pointer First TXIF following the



.data file. 8-2 Processing Operation FIG 31 is a flowchart illustrating a
processi ng operation of the systemcontroller 11 for realizing the 24

Oct ober 2002 120 recordi ng operation described above. It is to be noted
here that it is presumed that, in a stage before a recordfcopeatdd®? is
started, AUX data files as recorded dat% are stored in the buffer nenory 13
already. In the routine shown in FIG 3i§ the systemcontroller 11 waits,
first in step S201, that a recording operation is perfornmed, for exanple,
by a predet makemedodiecraid dheomdded epateat itdre seoben o8 Hyetherster. | f
the systemcontroller 11 discrimnates that a recording operation is
per f or ned, bthen Pi-TXadVvarfcasddhomantoiltie = apt &2O2P - TXIBL epo RO2, t he
systemcontrol |l er 11 executes processing for witing ATRAC data i nputted as
recordi ng dekarand ity asdorded] tdHOuUGh tHe Péilh ©e £ 0DPE €SBX DR, dereder 14
into the ATRAC data area of the buffer nenory 13. Here, the data witing

rate into t el & MO AS die B P AScRESEL@eonBET 6Enheve, and in
the processing state in step S202, data reading out fromthe buffer nenory

13 is not per 95@%% ﬂ”ﬁxfﬁl(¥%”§4f$¥ﬁigy%%?%eEGQEEH[ati0” of data witten

f,
into the ATRAC data area occurs wit er nmenory 13. The data

accunul ati on operation.,in _step 2.8 rf 4. 1t 4sS:discrimnated
in step S203 that ? etggcﬁéﬁﬁgtiﬁ%aéﬁhﬁgﬁbfﬂi¥%%tH%%:gaé%%%gﬁguihe val ue
X1. If 24 QOctober 2002 121 it is iscrgninﬁted %gat EQ? value X1 is

exceeded, t PRy SEEMTRRIA 1Y 1At RhRERAEARPCSATFSI *0 step S204.

In step S204, the, systemcontrolle 1 starts reading out of _ATRAC dat a
fromthe buff%&° AR 1508 THRTR 2hi RS AT CT 4t E°FReR*i EOFC4OMISE as
descri bed herei nabove. Before this stage, .the optical head 3 alrggdxs

accesses an YPHALHICRA? ecFhA FyRG &% ITRPTRSTHEFDntoPe record

defined by a character code (chara.code) recorded at a
predetermined byte position on the AUX-TOC sector 2.

Also in this instance, the character code is set
similarly as in the AUX-TOC sector 2 such that, for
example, 00h designates the ASCII code; 0lh designates
the modified ISQ. 8895-1 code; 02h designates the music
shifted JIS code; 03h designates the KS C 5601-1999 code
(Korean language); and 04h designates the GB 2312-80 code
(Chinese language).

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

corresponding to a picture of the first text file are



the program area of the disc. Theri, in step S205 next to step S204, the
systemcpntroller 11 first sets a recording node. In particular, the system
controller 11 establishes a set condition wherein various characteristics
such as a | aser power and a servo gain are suitable for?4 PEEBPEF ngl02
operation. Then, the systemcontroller 11 advances the control to step
S206, in which it records ATRAC data rééd out fromthe buffer nenory 13 by
the processing in step S204 described_above into the program area of the

di sc. In stegosded. the Lgstenbeonorsfl| hat) thies@dioh e Livfetigtesr not a
condition wherein the accunul ated anount of ATRAC data in the buffer nenory
13 is 0, thatused Bbeabubfren fErrexclisivenpe, fox sbarhdéudg of the system
controller 11 discrimnates that the enpty 24 Cct ober 2002 122 condition
i s reachedretbeding bt ur rovidie teot riol £ dxmd hicopr Hreescagrebpshdpng204 to
repeat recording of ATRAC data onto the disc. Then, if the system

control | er tdladicoeirMtRtes and SiLPpraAbhtdRtfide bopAgt devnighatedn t he
accurul at ed anmount of ATRAC data in the buffer nenory 13 is O (enpty) is

reached, t{Qern thadyp3e@er! 2 GO 0l to step S208. In step S208, the
system control |l er 11 executes processing for swtching the node fromthe

recor di ng node toTﬂere&aeguagise&imﬁe-aﬂo%otéﬁ{ O OEnkdBew YRt £Thk

controller 11 ends the recording operation till then and perforns setting

to a condl bhod MRHh Jelded, ¢ @)E@C{%foéfﬁ\%&s.oﬁuftﬂlgsc%rjz%%?%éxm\éﬁ are

sui tabl e for a reproducti on operation. nsequently, even i opt cal

head 3 is ved fqr seeki.ng, recorded data on the.disc are . not . destroyed.
Then in next §F§b%§?§gsﬁﬂﬁ%‘?V%ﬁ@%1%%%?€%$l%Veﬁlggxg§§t§§ Cont r ol

processi ng ,f accessi ng an address, as a_recordi starting position of the
AUX dat a arlé’%rc’f’?‘lﬁﬁlt%’e o a?e%lﬁﬁi%ﬁeﬁggrbég’%nakci’ sFeeg; by the opti cal
head 3 till then. In next step S210, the %%€t§n1contrgller 11 erforqp
readi ng out of thEUAGRSHatr G PRIntEY doditliety bt U880 £8Ti RAPRECRER dat a

area of the buffer_nenory 13. Then, the sgsten1controller 11 sets the
recor di ng non-used slots in the form of link.

Also in this instance, different AUX-TOC sectors
may be set for the text name, recording date/time and URL
such that they may be managed individually. However,
where wvarious character information applied to picture
files is managed collectively as text information files
with the AUX-TOC sector 5, the number of TOC sectors as
the amount of data required for management information is

reduced similarly as with an information file.

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

and a text file which are AUX data files managed with the



24 Cctober 2002 123 node in next step S211 and then advances the control to
step S212, in which it executes control processing for recording the AUX
data file read out fromthe buffer nmenory 13 into the AUX data area of the
di sc. Since reading out of ATRAC data fromthe buffer nmerdr{Pctlbps A2
performed while the processing in steps S210 to 212 descri bed above is
successively perfornmed, the accunul ated7anount of ATRAC data in the ATRAC
data area in the buffer nmenory 13 gradually increases. Therefore, in step
S213 next' RATXSTOE $2Xonshd cgysidenicotalold enarrienaas sdebaribbaé

accunul at ed anmount of ATRAC data becones equal to the value X2, that is,
the full stabevid laisd aistribedfelad8. Here, the processing in steps S210
to S212 descri bed above is repeated to continue recording of AUX data files

until the system cgpt rgheasld gll%%lrrél Fahes el fike & £ logarount  of
ATRAC data reaches the val ue X2. is to be noted that, recordi ng of

all AUX dat gfihheg st dige ru%gprtﬂeedarprﬁz%fﬁeaf’ys&nés Gﬂ{@'ﬁﬁé‘é’e Wifdor

processing in steps S210 to°S212, then t recordi ng operation s
arount of | ATRAC A & Hestiee- il olPReairuc as By RitE u%?é?*él'sf‘héd. "

om {ted i 5%?%4&% e ST TATTRG B bebtle oy espf%éi’zﬁxﬁasﬁ%? HefeitFions
i sor i m nat BEGSS ohf KoA 514 R @%«aéﬁ“ﬁa rafed ik hb8t SrRACERA™ n (e

buffer nmenory 13 reaches the value X2, th it advances the control to step
S214. In st &f Sofil %W%%‘%%n#’é%t%?l%?l iSE%F§ PhelPagrddbertss wSde,
and then in step S215, the s%/Mt‘em controller 11 accesses an address as a

recording pddte iERT of ERGeOHr bppas aPeEKeF oRFERETADRAD Ay tA® AFES of t he
di sc which has been accessed till then. Then, the systemcontroller 11

returns the &f931480 the processing in

Further, since the sector format is the mode 2 and
the 3rd layer ECC is not used, the effective byte number
as an image datalcapacity of one sector is 2,324 bytes.
As an example: if it is assumed that a picture file of
the JPEG has a size of 1 cluster (= 32 sectors), then the
actual data size ranges from 72,045 (= 2,324 X 31 + 1)
bytes to 74,368 (= 2,324 X 32) bytes.

The format of sectors which form such picture files
as described above is such as, for example, illustrated
in FIG. 17.

Referring to FIG. 17, a header of 16 bytes which
includes the synchronization pattern, a cluster address
(Cluster H, Cluster L), a sector address (Sector) and

mode information (02h) is provided at the top of the



T

.- step S204. The routine illustrated in FIG 31 is ended Wen, for exanple,
information of a request to stop recording is obtained in response to a
recording stopping operation by the user. It is to be noted that, while, in
the present embodinent, it is described that ATRAC data &% QEERREMZAM 2nhi ch
are program data as mai n data and AUX data files as sub data are

accunul ated into the buffer nenory 13 upon recordi ng and reproduction, the
present invention is not limted to this, and for exanple, the r ecor di ng
and repr odfiOEMGF aFRd dthes ﬁ%}%%rﬁstbﬁ%o‘iﬁ?h@%gé%éch that, for
exanple, a nmenory into which AUX data files are 24 Cctober 2002 125
stored ech(B§|5\¢élV3Fq)s provi ded separately fromthe buffer nmenory 13.
Further, where a plurality of different kinds of data files are prescribed
as AUX data fil es Taeni, nashdndiceded ashd@dtmeME0 aaed®2Y23 praexepisnve use
may be provided for each of the data files. The buffer nenory 13 may be

om tted i naer derddta reaskcein hehitlnbiaa@é Patssofo2r sduchytlee irze or the
cost of the apparatus although it is difficult to reproduce sub data in a
fully synche@dmes rid aftonsded. W th main data at a timng indicated by the
AUX-TCC. In this instance, the file size~of sub data is made small or sub

data are reproducgd @ach RHORHANRSO ALyies| | G¥LSyP fakarheghe read in
except periods within which main data are read out intermttently to nmake

it possibl g;tQ r%or{ﬂ%‘ff G S¢d: d a&@rbe defHbsL ARt baldi i el pnized

rel ati onship wt he mai n data. Further, the present invention is not
limted tollé]._emcg&?t:[lyc Lon; descyi gg gbove and can be nodified in various
manners. For exanple e reading out operation froma disc upon
synchroni zed reproducti on descri bed herei nabove can be applied also to a
reproduction only apparatus by which an AUX data file can be reproduced in
synchroni s pLogr a urther, the recor.ding operation described

her ei naboverext e’?‘éfé}gﬁcg Fg °Eig 31 24 Cctober 2002 126 can be applied
also to a recordin onl%e paratus,_for %sewi hgdisc ont o |ch udi o
data as a program ’55\ W a F5¥e C_AR20REr EBGr B8 T IRy ile the
enbodi nent described above.,is a,mnii disc system_as a recordi ng and

repr oduct i or® QPP At Us, M‘tlﬁécplsg§£ﬁ?dl H¥EnCfortieart e ARfingd tBY atR&cor di ng
or reproduction apparatus_by which a disc of a different pe can be

recor ded ort?’éﬁr%ﬂgﬁeﬁf ABedéé’&rPBEdS&S&\?éf 4a SadhRRd t}t‘%‘??ﬁ'g @parat us of the
present invention is constructed such that, for exanple, within a period

wi thin which the d&RentPerat ehvunteekon WB&FPelfoﬁE‘ﬁ'mayt@ﬁ@n £ otict i on
of programs which are audio data as nain data is greater than a

predet er ni NE¥Ched8l §&heESMR1ILY| BRO¥FoAE FiGt el ind Red@i T utC of 18at a
fromthe disc is stopped, data files such as inmage informati on which are
sub data reb@i r edmidpTdynalr M 2e@icdprsdfition aihender ALEi byEssa are

read out in a
and an undefined (Reserved) region (8 bytes) are provided

from the top of the text file. Following them, a data
area is provided in which data as text files of 2,324
bytes are recorded as indicated as data DTO0 to DT2323.

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

A data structure of a text file recorded in a text



" preferential order in accordance with a synchroni zed reproduction order
fromthe disc. This construction makes it possible to successively acquire
data fil es necessary fox synchroni zed reproduction while reproduction
outputting of a track of a programis perforned, and real4 AsfoReso2082
appropriately perform synchroni zed reproduction of a data T 24 Cctober
2002 127 file with respect to a track sutSstantially with certainty.
Consequently, it is not necessary to read in all data files necessary for
synchr oni z&d Yee s iidh shawn the BEGc 24 a Ik dge tRie ke ting of track
reproduction. This reduces the waiting tinme, before starting of track
reproduct i @Weyeshatitedt dfhertedtte fike $hovmakies, af datexatphetuard t he
conveni ence of use of the reproduction apparatus to the user is augnented
as nmuch. Fucthhsrsponding heo consdseictheneiesprebendcabofea simeeszatpta file
is required only~to be read in before a tine at which synchronized
reproducti o@sf= i414) Iepeét ek tHe €eRBChbie0bft BReMATN-YoOiCNs@ ctfdizch sub
data are to be recorded in advance can be reduced. Further, \Were the
capacity ofg sub data is snmall, an alternative construction is possible
wherein a buffer nenory into which a data file is to be read is not

required. The congld WEldOR Joistr 1485 d beth Al OVEex €dEEi LON1BH LHEcAUMTDEr oOf
parts and mniaturization of the apparatus and besi des reduction of the

power ConSUH i it o FU [HE] 1nIBELE HEnEORE! LUELT PBxiesanidbad above incl udes

a nmenory serving as e st ge neans for storing a data file read

out froma & i hg i a data file read,.out _once.fr { [ sc can be
stored and 41%%%5?%&'[ h%@%eﬁé%%mrﬁgtﬁf‘%si’ngt 88, u&g&ne(gyr? hreo%%?cell(f 24

Oct ober 20Q2, 128 reproduction, the data file hel.d in the nmenory can be read
out. For e%ﬁﬂﬁfg{i?ng?ﬂ%an?i?ep?@ﬁuﬁggﬂpaﬁsaﬁlsposeél

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

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

disposed.

7. Data Reading Out Operation upon Synchronized
Reproduction i

7-1 Example of Operation

In the recording and reproduction apparatus of the



-~certain synchroni zed reproduction timng and stored in the nenory is
required for later certain synchronized reproduction, then the data file
shoul d be read out fromthe nmenory and reproduced or outputted.

Accordingly, there is no need of reading in the sanme data4fPFeckPermite
disc again, and the reliability of syncggonized reproduction can be raised.
A recordi ng apparatus of the present invention is constructed such that,
within a period within which the accunul ated anount of a buffer nenory upon
recordi ng Presengr anbodiindntarkaving elkanpbestaudidodadesas imeidn data is
smal ler than a predetermined level, for exanple, an enpty state and data
recordi ng ebtore haulise repsddppeiion aoflabhapkbbeamf as exdipl datas | nage data
or text data, that is, sub data, is recorded onto the disc. Consequently,
the recor dirddoded alISthé Preyiaedanbshod hUBgEkicORa@f bHReedifdrEd ecor di ng
of a data file sinultaneously with recording of data of a program In other
words, the yaasdd idil IPlrédadnf SAREELOA. Ofnér oI OPF 2haNgrbeeamdi 801Qf 42 data

file must be perforned at separate timngs fromeach other 1s elimnated,

d di A int ) (A . 2002
120 Conseqsamts o P ERRerEda fa' fEeSaRRRP AL el pmeib (G O
progr am data and. g peor dh ng. of , dakAaLi hesai S EGdbRed, Rdoancingpgasgd

efficiency 1'n data recordrng can be achi eved. so in S regar

conveni enc use can be au nted. Wile. a.preferred enbaodi nent of the
present i n\e}enn qrdtha'hla%nbe’éﬁpﬂ‘gg‘g?h)ga ﬁélitﬁ’b‘tg g&’f iei:(;’ateterlr‘ﬁs', P i ption
is for illustrative purpgses only, and_it is to be understood that changes
and vari at i BHPHeY 'n%geamP%ﬁﬁﬁFedgﬁ&FtPﬁgafﬁﬁﬁqré}¥ﬁﬂ?ﬁtaQnAg%ope of
the follow ng clajns. 24 Cctober 2002 130 What is claimed ie . 1. A

repr oduci nf & fhat B ©1sC#0r PR eBPEERENRE die SFRCRGARKER (YYD ItRRIdi 0 data as
mai n data to be outputted continuously and one or a plurality of sub data
rel ated to ARreierbiemt hive BéE ShepBrEedamt eFHrthesrmoyef.r dm &heecor di ng
medi um havi ng a program area whi ch audi o data and sub data are recorded on
and a nmanadPheFR" br eRPAALBARFRi HPRBNZ§EMOTUHiioR fOrtReifig recor ded
position of the audi o data and sub managenent data for nanagi ng the sub
data are rethedeinapterhsefepredutiongemsiar ausyxrhrorized reproduci ng
means for intermttently reproducing one or a plurality of audio data, one
or a plural¥eprofustibodat afr that d¥%t dattee fhuldt s yhatlaromiziedavhthmnagenent
data and sub managenent data fromthe recordi ng nmedi umrespectively;

st or age neawsofvamt eapopdprityost ornn@pea tauah ccillateadiag out &1dnAUNe
recordi ng nmedi um by the reproduci ng neans; storage control means for
control | i ngdzbat fhlieaskygquéaddutt oirhe yaurdimomiot &d f reprodecsionafeoneans and
intermttently readout the sub data fromthe storage neans; detecting neans
for detectitigeadbant apiosedrandi ahdat arto tflee SHOf Age ROy LBMRAri son
means for conparing the amount of stored audio data in the storage neans
with predeteavhned val netr aed fiohrnidie. anmberie ffrest aiethatsimafioda i n the
storage neans is greater than the predeterm ned val ue, control neans for

control | i ngagbyemBel oh Weeakiapr AUGI-EENS 6 SEdainhOohepkaduaiurg t he
sub data and for controlling the storage control nmeans in order to perform

synchroni zeda tgPEQdECiERO M AUl AR Mh-1R8 $HDPiHRbAthe buffer
memory 13 is performed within a period within which the
stored amount of program data in the buffer memory 13 is
greater than a predetermined level and reading out of

program data from the disc stops during an audio

reproduction outputting operation.



.24 Cctober 2002 131 2. A reproduction apparatus according to claima1,
wherein the sub managenent data include, for each of the sub data, a main
data identifier for designating one of the nmain data with which the
corresponding sub data is to be reproduced in synchroni sif SRECREEUHO0Z
reproduction period within Wiich the subgdata is to be reproduced, the sub
reproduction period being indicated~by a start address and an end address.
3. A reproduction apparatus'according to claim2, wherein the start address
is indicated by a F‘gpaﬁﬁ%evabeéomom datapreaddidoRudt ARGLRE IR P t he
mai n data designated by the main data identifier. 4. A reproduction
appar at us acyscdingitzed Izgpnaiuatiemeiin &he adresentswmbedimehbsésmi n dat a
identifier has a prescribed value is reproduced in a non synchronized

rel ati onshi gesddiddd reai mowkdtine of Aymeproshict e d neeppadat isoacterdi ng to
claim1l1, wherein the sub data are inmage data. 6. A reproduction apparatus
accordi ng t dedcaiimed teiene N tdisss Ha viid GeetLharpeterddat Bon¥éenbs
reproducti on apparatus according to claiml, wherein the sub data are inmage
data or charactsf Lalwpi&! ating to the recordi ng nmedi um 24 Cctober 2002
132 8. A reproduction apparatus according to claim1l, wherein the rate at
whi ch the main dat 3,88 ds£aQ 3QUt SBE0M SR d 8 N (AlABL Of a0 JEfdsshspl OVer
than the rate at which the main &%ta are read out fromthe recording

medi um 9. i p u di t | A f e r

conpri sing ghtgﬁ%%gqé%%%gagpﬁggﬁ% ?%?ﬁ%gﬁﬁ%$g?i??&s?%gF%Eet éaggb data read
out fromth ordi ng mediu and, wher ejn e sub t re read out from
said sub daﬁﬁ&gﬁﬁ%gaggﬁgﬁngy%%%r?%iﬁ%dﬁ%g%.Egﬁ.piP?ggwgdggtion appar at us

9

according taq %!ain1 erein, when said sub data storage neans has no free
illustrated as an’ example.

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

It is assumed that, on the disc, as tracks of audio
programs, 3 tracks TR #1, #2 and #3 are recorded as shown

in FIG. 23A. Also it is assumed that the tracks TR #1, #2

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



' area, part or all of the sub data stored in said sub data storage neans are
erased. 11. A reproduction apparatus according to claim 10, wherein the
erasure of the sub data fromsaid sub data storage neans is perforned

begi nning with the one of the sub data which is conparatid&cFobgre2PA2
regard to the reproduction tine. 12. A reproduction apparatus according to
claim1, further conprising display nmeaB8 for displaying the sub data. 13.
A recording apparatus for recording onto a recording nmedium which allows
recor di ng ¥mePEBACHPLIBRE 24 COctober 2002 133 or a plurality of mamin data
i nputted continuously with respect to tine and one or a plurality of sub
data and has mai nFFwablerneht datassonpd tbed ftdre rereajeredR X, ré2or ded
positions of the main data and sub nmanagenent data to be used for
managenentandl #scardedegosidddrin Gudiha mdnted aast feennin #atg. 23B
intermttently based on the main managenent data, conprising: nmain data

st orage negng bar ohewper Aiide, storing the main data; and control neans for
witing the main data stored in said nain data storage neans intermttently

onto the recordi ngpgediypkbaged10nst BenPRILL ATRASTE Yo Fok a5 AR M hEi Ng the
sub data onto the recordi ng medi um based on the sub managenment data w thin

a_peri od vt Bl ¢ Wadidihal t%d 43 ahcRE) BRERORTRE 14 A

recordi ng apparatus according to alm 13, erelnt rate at which the
main data Q&ﬁr%ts%%d.ﬂc“h:% S d JI %}f@?aé@&rggﬁnﬁeﬁnﬁ leS mafW&fed han the
rate at which the main data are witten onto the recoralng medi um 15. A
recordi ng aﬁgﬁrgtui:ac Jwﬁ .go cl in1%@i é rthe O%o %is'n%'s b data
st orage medns rmterfﬂgr)aﬁr?a[ W G gt he g5Ea°Tarld SWi |hr"il he sub
data stored. in said_sul data storage .neans are itfen onto the recordin
medi um ghey are lin eéito eachgkther. In tﬁqs instance, tge 9
address La is an address of the innermost circumference
of the disc, and if an address of the compacted
representation' is not used, the address La actually is La
= (0032h (cluster), 00h (sector), Oh (sound group)).
The track TR #2 is composed of one part c¢ of
addresses Le to Lf.
Also the track TR #3 here is composed of two parts
including a part d of addresses Lg to Lh and another part
e of addresses Li to Lj, and it is designated with link
information in the U-TOC sector 0 that the two parts d
and e be linked to each other.
In this instance, as shown in FIG. 24, following an
address Lk of an outer circumference side of the disc

from the end address of the part e on the rear side of

the track TR #3, no real data is recorded. Accordingly,



© 24 Cctober 2002 134 16. A recording apparatus according to claim 13,

wherein the witing operation onto
period within which witing of the
recording mediumis not perforned.
claim 13, Wherein the sub data axe
according to claim 13, wherein the
reproduci ng nmet hod for reproducing

the recording nediumis stopped within a
mai n data and the sub data onto_ the

17. A recordi ng appardt Gstabebréftg to

i mge data. 18. A recordi ng apparatus
sub #83ta are character data. 19. A

one or a plurali of audi o data as main

t
data to be3FupRd &F Worthieairesardd e Bhe aelb‘l'iu‘?gaFF?soP stBedat a
related to the audio data to be outputted intermttently froma recording
medi um havP¥@Iram dgreamis etefined amid of vee aated- sUBPHREPBREL r etbrded on
and a managenent area whi ch main managenent data -for nanagi ng recorded
posi tion ofthehalimailedat arevwrdGaitl eratage neht 7 dananfibespathgihnghehe sub
data are recorded on, the reproduci ng nethod conprising steps of:
interm tteridtudleEmlutddite O o O tite PproGtakhyadéaalidi eubdatantdaalgr a
plurality of sub data related to the audio data, and nain managenent data
and sub manageenicdad@edy om the recordi ng medi umrespectively; tenporarily
storing the audio data read out fromthe recording nediumto a nenory;

controlling conti piQusler M QAN e NG, aiflh 0ol ari€ O3 AecBBPBEYoARd
intermttently readout the sub data fromthe nenory; detecting anmount of

stored audig, dat &g dlIe [BIDL Ve COUPELLRA thepdaRuBb ol shoggsaudio data

in the menory w predeterm ne and 24 Cctober 2002 13 5' if the
amount of si,eredy Budi o dpl aplDsLDERIRMRLL ! @ 8aLE B b P iRl M ned
val ue, controlTing hovenent™of a reproducing héad in order to reproducing

t he sub dat for controlling, a nenory.control ler .i.n order.to perform
synchr oni ze'lgR ralg]gr %Iu%‘?%ﬁé?ﬁeaéugPS ggf‘ﬁ éﬁd t rs?t%lcd:ét%a{l. O%.th
reproducti on net hod ggcording to clai5519,,mher int sub qfn enent data
i ncl ude, forFREENTDI*f hResfb2g5ee, 2% Maen 'd8fa TPde MG i TS detynat i ng
one of the nmain data with which the correspondi ng sub data is to be
reproduced $h SYRchFRRKsHR BAdPEs SEBTEEFr GFudti® 354t iTot wi thin which the
sub data is to be reproduced, the sub reproduction period being indicated
by a start addressttantf P it Bebeesthabia RePERABGEECPoF*MEt hod accoz~di ng
to claim20,_ wherein the start address is indicated by a relative val ue
froma reprbllieetBAtefaini AgCpordC 6AM he AaHPTIRE eSS Pnat Vet he mai n
data identifier. 22. A reproduction nmethod according to claim20, wherein
any of the ¥ibhdaegarBose mitien taack TRedtdi f iRy IRV IR FTHRPVal ue is
reproduced in a non synchronized relationship with the nmain data. 23. A
repr oduct i offfBeRodddzesediofg the dirsick KR #1 Jeimg obeRr@veed 38t wher ei n
the rate at Which the nain data are read out fromsaid nmain data_storage
means is | opEeseh&nviltd raseesnt We dihe Heimmi Tl dadeddrese ehd: o8®dfrom t he

recordi ng medium 24. A reproduction method according to claim 19,
here, it is represented as a function. For example, the

reproduction time of the track TR #1 represented by the

address La + L1 is represented as T1 + f(L1). Further, as

regards the reproduction time at a delimiting position of

a part, for example, the delimiting position between the
parts a and b of the track TR #1 is represented as Tl +
f(Lb - La), and the delimiting position between the parts

d and e of the track TR #3 is represented as T3 + £(Lh -
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~“wherein the sub data are read out from sub data storage neans provided for
tenporarily storing the sub data read out fromthe recording nedium and
reproduced. 25. A reproduction nethod according to claim?24, further
conprising a step of erasing, when said sub data storagezflre%ﬁ"s‘ﬂ?%% 1% r ee
area, part or all of the sub data storeg,in said sub data storage means.
26. A reproduction nethod according to claim25, wherein the erasure of the
sub data fromsaid sub data storage neans is perfornmed _beginning with the
one of thel®db data which is conparatively late in regard to the
reproduction tinme. 27. A recording nethod for recording onto a recording
medi um whi ch al | §ug thegor ditnd st kersomedftlate, oxs aAPKudakat fidesmai n data

i nputted continuously with respect to tine and one or a plurality of sub
data and hazamidedremagenediskat asino pkctaed fdlesa®dgenvere #dX, recor ded
positions of the main data and sub managenent data to be used for
managenent #af, rfecoriledap@sts i 06 Pécorddd(CtiPhethdPRdré37ithegsub data, the
main data intermttently based on the main nmanagenent data, conprising: a
step of widdgifindderiis Neklat Sy $ERFEACLE FRbRodAkR 1ol iR A toVi ded
for tenporarily storing the main data intermttently onto the recording
medi um bas i g n Iolal ‘ onto the
recordi ng (rirfe&dciql}ln%%:gg%é%n-t e EIH% %ﬁ%gggnggg gg’tetasc'{/}mgtt{lﬁ lgy%e%%m thin
which writi t Ln_daf a.t SN0 e r 28. A recording net hod
accordi ng t“g)ég-t:rf)éa]i‘ré1 7@%&&%&#%2%%2 %‘%‘(&\,\Eﬁgﬁ the main data are stored
into said main da torage nmeans is Lower_than the rate_at whi.ch fhe nmain
data are witten gﬁl%sﬁ‘hg&ree(?olrc |‘H§e n%%j%{\%mpl‘z‘ggrﬁ ?gc%rﬁdiprﬁﬁesr?lf:\ctl‘r%)oedit as
according to claim27,.. wherein the sub data stored in sub data storage
means providePYor YaRbBFSri Il'ge%?'orﬁ\ﬁ ?ﬂ§e§uBlﬁgP5ea &S %h onto the
recordi ng nedium_ 30. A recording nethod accordi to clai 7, further
Conprisirm)qq&;%ggﬁsc8fyespon ing to a cover jacKet of the disc as

described hereinabove. The picture file Picture #0 of the

cover picture is displayed, for example, in a stage
preceding to a time at which reproduction of a track is
started as seen in FIG. 23D. In this instance, if
reproduction of a track is started, then the displaying
outputting of the cover picture is stopped. However, it
is otherwise possible to continue displaying of the cover
picture also after starting of reproduction of a track
and stop the displaying when a picture file to be
displayed or outputted in synchronism with reproduction
of the track is displayed or outputted.

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

#2 and #4 are reproduced in synchronism with the track TR



“writing the main data onto the recording nmedium stopping the witing onto
the recording nedium searching for a witing position of the sub data on

t he recordi ng medi um based on the sub managenent data; and 24 Cct ober
2002 138 writing the sub data to the witing position or? RELehBT d4p a2
whereby the witing operation onto the ggcordi ng nediumis stopped within a
period within Wich witing of the main data and the sub data onto the
recording nediumis not performed. .A[lr.A AU A .
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byte positions following the header. Further, O01h is
recorded at the byte position for the sector use
situation (US: Used sectors). It is to be noted that, in
FIG. 25, the track numbers First TNO and Last TNO are
denoted as Fe«TNO and L«TNO, respectively.

Further, 0lh is recorded in the pointer P-TNO1l
corresponding to the track TR #1. Consequently, in a part
table 0lh designated by the pointer P-TNO1l, the start
address La (= cluster (32h) and sector (00h)) and the end
address Lb of the part a are recorded, and a link to the
part table 02h is designated by link information 02h.

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

Another part table 03h is designated by the pointer
P-TNO2 corresponding to the track TR #2. The start
address Le and the end address Lf of the part c are
recorded in the part table 03h.

The pointer P-TNO3 corresponding to the track TR #3
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the link information 00h is recorded, which indicates
absence of a further link. Consequently, management is
performed such that the track TR3 is formed by the link
from the part 4@ to the part e as séen from FIGS. 23A and
24.

Here, the track modes in the part tables 01h to 05h
which indicate the addresses of the parts a to e are set
to E2h (= 11100010) so that they may actually represent
contents of information such as absence of protect%on of
cop&right of audio data, stereo, and presence of emphasis. -

Further, 00h is blaced in each of those pointers
beginning with the pointer P-TNO4 and ending with the
pointer P-TNO255 so as to indicate that the pointers are
not used.

In this instance, the part table 06h is designated
by the pointer P-FRA, and the start address Lk and the

end address, cluster 8Ch, sector 00h, of a free area in

the program area are indicated in the part table 06h. In
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information and managed as non-used part tables.

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

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

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

to 09h, the sector address (Sector) = 03h and the mode
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#3 are defined as tracks to be reproduced in synchronism

with picture files, Olﬁ and 03h which indicate the tracks
TR #1 (first track) and TR #3 (last track) are recorded
in the track numbers First TNO and Last TNO at
predetermined byte positions following the header. This
signifies that the pointers P-TNP1l to P-TNP3 in the
pointer section are used. It is to be noted that, in FIG.
26, the track numbers First TNP and Last TNP are denoted
as F+TNP and Le<TNP, respectively.

Further, 01lh is recorded in the pointer P-TNP1
corresponding to the track TR #1. In the slot 01h
indicated by the pointer P-TNP1l, the start offset address
L1l and the end offset address (all 0s) with reference to
the start address of the track TR #1 are recorded.
Further, 01h indicating the picture file Picture #1 is
recorded in the pointer P-PNOj in the slot 01h.
Consequently, the picture file Picture #1 is displayed in
synchronism with the track TR #1 for a period from the
point of time indicated by the offset address L1 to the
point of time at which display of a next picture file is
started. Further, it is indicated by the link information

02h in the slot 01h that the slot 01 be linked to the
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the end offset address (all 0s) with reference to the

start address of the track TR #1 are recorded. In the
pointer P-PNOj, 02h indicating the picture file Picture
#2 to be reproduced subsequently to the picture file
Picture #1 is recorded. Further, 03h is recorded as the
link information and indicates that the slot 02h be
linked to the slot 03h.

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

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

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

indicated by the pointer P-TNP2, the start offset address
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Consequently, it is designated that the picture file
Picture #3 be displayed in synchronism with the track TR
#2 for a period from the reproduction starting point of
time of the track TR #2 to the point of time indicated by
the end offset address L5. In this instance, since the
track TR #2 does not have another picture file to be
diéplayed or outputted further, 00h is placed in the link
information in the slot 04h.

In the pointer P-TNP3 corresponding té the track TR

#3, 05h is recorded. In the slot 05h indicated by the
pointer P-TNP3, the start offset address L6 and the end
offset address (all 0s) with reference to the start
address of the track TR #3 are recorded. Further, 05h
indicating the picture file Picture #5 to be reproduced
first in synchronism with the track TR #3 is recorded in
the pointer P-PNOj in the slot 05h. Further, 06h is
recorded as the link information 06h in the slot 05h and

indicates that the slot 05h be linked to the slot 06h.

In the slot 06h, the start offset address L7 and
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recorded. Further, 00h is recorded as the link
information in the slot 06h because there is no picture
file to be displayed or outputted in the track TR #3.

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

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

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

used part tables.
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management information of contents illustrated in FIGS.

25 and 26.

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

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

disc upon synchronized reproduction is performed based on
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with reference to FIG. 27.
The storage area of the buffer memory 13 is roughly
divided into a TOC area and a main data area as seen in
FIG. 27. The TOC area is an area in which TOC déta and U-
TOC data read out frém a disc loaded in the recording and
reproduction apparatus at present are stored. Here, the
U-TOC is a general term of the P-TOC, U-TOC and AUX-TOC.
The main data area is an area in which ATRAC data
for recording and reproduction and AUX data file are
stored, and is divided, for example, into an ATRAC data
area in which ATRAC data are cumulatively stored and an
AUX‘data area into which AUX data files are stored.
Although the capacity of the buffer memory 13 is
not limited particulafly, where the buffer memory 13 has
the capacity of 16 Mbits, the data capacity thereof is
2,097,152 bytes. Since 1 sector = 2,368 bytes, the buffer
memory 13 can have 885 sectors as represented by
2,097,152/2,368 (byte number for one sector) = 885.6

Of the totaling 885 sectors, 16 sectors are

allocated to the TOC area and the remaining 869 sectors
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fixed size set arbitrarily, or may be divisionally set
with a suitable area size determined for each disc loaded
in the recording and reproduction apparatus in accordance
with data files to be stored in the AUX data area, for
example, by referring to the contents of the AUX-TOC.
Subsequently, a data reading out operation from the
disc shown in FIGS. 23A, 23B, 23C, 23D and 23E when
synchronized reproduction of the disc is to be performed
is described based on the description given hereinabove.
Here, it is presumed that reproduction of the audio data
is performed in the order of tracks TR #1 — #2 — #3.
If the disc shown in FIGS. 23A to 23E is loaded
into the recording and reproduction apparatus of the
present embodiment, then management information of the U-
TOC and the AUX-TOC is read out from the management area
of the disc and stored into the TOC area of the buffer
memory 13. Thereafter, the recording and reproduction
apparatus performs reproduction and recording operations
based on the management information stored in the TOC

area of the buffer memory 13.

Here, the recording and reproduction apparatus can
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outputting order of the AUX data files corresponding to

the order of reproduction on the time base, and

reproduction outputting timings of the AUX data files.

Here, however, only picture files are used for the AUX

data files for the convenience of description.

Further, the recording and reproduction apparatus

of the present embodiment can set weighting in

requirement degree which represents a preferential order

to fetch the AUX data files into the buffer memory 13

based on a reproduction outputting order grasped based on

the contents of the AUX-TOC. In this instance, the

fetching preferential order into the buffer memory 13 is

determined in such a manner as indicated by reference

symbols I to VI applied to the picture files illustrated

in FIG. 23D. Here, the reason why no preferential order

number is applied to the picture file Picture #3 to be

reproduced in synchronism with the track TR #3 is that it

is determined that the preferential order number of the

picture file Picture #3 is 5 since it is prescribed that

the picture file Picture #3 be reproduced in synchronism
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reading out the picture file Picture #3 again from the
disc upon reproduction of the track TR #3.

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

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

the recording and reproduction apparatus reads out ATRAC
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FIG. 28 shows a data allocation structure of the
main data area of the buffer memory 13 into whiéh ATRAC
data are to be stored.

As described hereinabove, upon reproduction, ATRAC
data are written at a transfer rate of 1.4 Mbps into the
buffer memory 13 and read out at another transfer rate of
0.3 Mbps which is lower than that upon writing. Due to
the difference between the transfer rates, upon
reproduction, the stored amount of ATRAC data in the
buffgr memory 13 has a tendency to increase, for example,
unless a read error from the disc occurs frequently. Then,
at a certain point of time, the stored amount in the
ATRAC data area reaches a full level denoted at %2 in FIG.
28. If this state is reached, then while reading out of
ATRAC data from the buffer memory 13 is continued, the
reading out operation from the disc is stopped.
Thereafter, when the stored amount of ATRAC data in the
ATRAC data are set in advance decreases to a value, for

example, as denoted by %1 in FIG. 28, reading out of
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reading out of ATRAC data from the disc stops in the
intermittent reproduction operation until the stored
amount of ATRAC data decreases to the value denoted by x1
in FIG. 28, an AUX data file which has not been stored
into the buffer memory 13 as yet is read out from the
disc in accordance with.the fetching preferential order
described hereinabove and stored into the buffer memory
13.

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

the preferential order number II is given, the picture

file Picture #2 of the preferential order number III, the



- 109 ()-Exyz{bC 10!S 109 ()-9!10% ()- 10 10 10710% ()-y510% ()-s3G
109& ()-: pdEbC 10! YS109& ()-11t109%& ()-Yf 109%& ()-,L109%& ()-F

109& ()- F109%& ()-NedEbC 10! 109& ()-f109%& ()-s109%& ()-1T 10%& ()-I

109&' ()-110% ()-?wdEbC 10! *109& ()-(y 109& ()- & 10%& (p4$October 2002

109& ()-"10% ()- 10%& ()-W:;<dE:/ 1002

10Y7t 1 109& () - BLO0Y% () - &3410%& ()- 1109 ()-/109%& ()-- 3109%& () - <=MRXY: /

10%dvaE: /  TOIBIEE (RLe1BAERNT TOCE (et o Ciob 159 800FubPE o
0100 L A e B U 4 A b L
10% &: ()-,+09109%4 & ()-TxY:/ 10( ,, 10%‘&' (3 - &10‘V<ﬂ§é )6f o .
10%<& () - GLBYRReE) Vyrrfodkhe Pl.chivipstd )9 -Fapruse 45 /of 18heF100x& () - 3L
10%<& () - FlO%K&f()-ﬂlO%ﬁ&f()-3L10%K&f()-3F10%¥&hg?-00th:/
preferential order number VI. Then, if storage of all of
the AUX data files up to the picture file Picture #5 of
the preferential order number VI is completed at a
certain point of time during track reproduction, then the
reading out operation of AUX data from the disc within a
reading out stopping period of ATRAC data during track
reproduction is stopped.

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

More particularly, for example, if at least an
operation of reading out the picture file Picture #1 from

the disc and storing it into the buffer memory 13 is

completed for a time from a reproduction starting time of
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10(&!10%&I(%ﬁd¥)£§éi%ill a reproduction T1 + f(L1), then
synchronized reproduction of the picture file Picture #1
is started appropriately at the reproduction time T1 +
f(L1).

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

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

reproduction outputting, and consequently, displaying



U 10 Uy710% U& ()-S5 10% U& ()-f2s10% U& ()- SOmL0% U& () - SdEnbC 10(11 @
109 ()-1S 109%&' ()-S9@O0%: ()-Y '109%& ()-Y10%& ()- 10%& ()-NdEmbC 10(-
109%&' ()-109%&' ()-f10%& ()-10%& ()-f 109%& ()-1sM 10%& ()-' ~dEnbC

10( (g10%& () - &109%&' () - $10%& ()-"MLO% ()- 10%& () - 109%&' () 24&JETHEer 19§D
109 ()-3109%& ()-1 109%& ()-. 109%& ()-,}QU& ()-*10%& ()-& _‘aqtbC 10(F &10%
h&'() , &10% h& ()-10% h& ()- & 10% h&'(l) 10 10 10F710%& () - JAEbC 10( ML0%

AP e 4 (%b*oiéze“ﬁ'e%)fb%‘é‘o%ﬁé’&f“‘ﬁo%}%%{ RPN 2« aenc
e ()-1 é‘éﬁ%%f%%fo%%?i?fhﬁ‘f%@e) 9%%%%%%"%%‘% 7105 he () - SE810%
h& ()- @10% h&' ( EbC 10‘% C{m&ly&r&. )ij%T& e];O%(‘% cL@. %r& ()-3
10%18' () - S@O‘V Eb® 2Y8t Phe GCOTFARI () -
10%r&' () - - 10%m&' (

and reproductlon apparatus may be constructed such that

an AUX data file which is prescribed to be reproduced or

outputted within a predetermined period ffom a starting

time of track reproduction to a certain reproduction time

is read out from the disc and stored into the buffer

memory 13 in advance in a stage before reproduction of

the disc is started after it is lodaded. For example, in

the case of FIGS. 23A, 23B, 23C, 23D and 23E, the picture

file Picture #1 to be reproduced in synchronism with the

track TR #1 corresponds to the AUX data file which is

prescribed to be reproduced or outputted within a

prredetermined time from the track reproduction starting

time to a certain reproduction time. In such an instance,

in a stage preceding to starting of track reproduction,

the picture file Picture #1 is read out together with the

cover picture of the picture file Picture #0 described
hereinabove from the disc and stored into the buffer
memory 13.

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

the actual time length till the reproduction starting
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10z data from the disc, which are usually obtained within the
period of the actual time length, the picture file
Picture #1 can be reproduced or outputted with certainty
from the réeproduction starting time Ti + f£(L1).
In this instance, the amount of data of AUX data
files to be read in from the disc before starting of
track reproduction incrgases a little. However, since the
data to be read in then are limited to those of minimum
but required AUX data files in an initial stdge of track
reproduction as described above, the increased waiting
time ;s very short and is not felt significantly late by
the user. Consequently, there is no particular problem.
Depending upon conditions of sizg setting of the
AUX data area, the capacity of AUX data files to be
reproduced in synchronism, and so forth, in a stage
before storage of a certain AUX data file into the buffer
memory 13 is completed before storage of all AUX data
files required for synchronized reproduction into the

buffer memory 13 is completed, the free capacity of the

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

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

erasing, if the AUX data area of the buffer memory 13 is
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occupied fully when the picture file Picture #3 of the

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

TR #1 to be performed upon actual reproduction.

7-2 Processing Operation
Subsequently, the processing operation for

realizing a disc reading out operation upon synchronized
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the recording and reproduction apparatus after a disc is
loaded into the recording and reproduction apparatus or
while a disc is loaded in the recording and reproduction
apparatus already, then the system controller 11 advances
its control to step S101 shown in FIG. 29, in which it
accesses the management area of the disc to read out the
U-TOC and the AUX-TOC. Then, the system controller 11
advances the control to step S102, in which it stores the
U-TOC and the AUX-TOC read out from the disc into the TOC
area of the buffer memory 13. Consequently, the system
controller 11 can thereafter refer to the U-TOC and the
AUX-TOC stored in the TOC area of the buffer memory 13 to
execute various control processes for recording and
reproduction operations and other various editing
operations.

In next step S$103, the system controller 11 refers,
for example, to contents of the AUX-TOC sector 3 to

specify minimum necessary AUX data files to be stored

into the buffer memory 13 before track reproduction.
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which is regarded as an early stage from a reproduction
starting point of time of, for example, the track TR #1.

Then, in hext step S104, the system controller 11
reads out the AUX data file or filés specified by the
processing in step S103 from the disc, and then in step
S105, the system controller 11 executes processing for
storing the AUX data file or files into the AUX data area
of the buffer memory 13.

Then, in step S106, the system controller 11
controls so that an AUX data file prescribed so as to bg
displayed before starting of track reproduction such as,
for example, a cover picture, may be reproduced, that is,
displayed or outputted. Then, while the displaying or
outputting is continued, the system controller 11 waits

until an operation for track reproduction is performed by

a user.

If it is discriminated in step 8107 that an

operation for track reproduction is performed, then the
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read out in step S108 described above into the ATRAC data
area of the buffer memory 13. The writing rate in this
instanﬁe is 1.4 Mbps as described with reference to FIG.
28 above. It is to be noted that, in this initial stage
of reproduction, reading out of ATRAC data from the
buffer memory 13 is not started as yet, and accordingly,
a.state wherein ATRAC data are merely accumulated in the
ATRAC data area of the buffer memory 13 as ATRAC data are
written into the buffer memory 13 is obtained.

Then in step 5110, the system controller 11

discriminates whether or not the accumulated amount of
ATRAC data in the ATRAC data area of the buffer memory 13
exceeds the predetermined X1. For the accumulated amount
X1, a value is set which corresponds to an accumulated
data amount with which, even if writing of ATRAC data as
read out data from the disc into the buffer memory 13 is
stopped, the vibration withstanding function is

maintained because reproduction sound corresponding to a

required time is obtained from data read out from the
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step 8110, then the system controller 11 advanc
control to step 8111, in which it starts readin
the ATRAC data at 0.3 Mbps from the buffer memo
Decoding processing pfincipally in¢luding ATRAC
decompression processing is performed for the t

out data, and resulting data are reproduced and

as an audio signal.

es the
g out of

ry 13.

hus read

outputted

In the following steps beginning with step S111,

both of writing and reading out operations of ATRAC data

into and from the buffer memory 13 are performed. Since

the writing rate of 1.4 Mbps is higher than the reading

out rate of 0.3 Mbps, within a period within which a

reproduction operation from the disc is executed

appropriately, the accumulated amount of ATRAC

data in

the buffer memory 13 gradually increases, for example, at

a rate corresponding to 1.1 Mbps.
Thus, in next step S112, it is discrimin

whether or not the accumulated amount of ATRAC

ated

data in
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repeated until an affirmative result is obtained in step
S112. In other words, an operation of reading in of ATRAC
data from the disc into the buffer memory 13 and an
operation of audio reproduction of ATRAC data read out
from the buffer memory 13 are executed..

Then, if an affirmative result is obtained in step

§112, then the system controller 11 advances the control
to step S113, in which it discriminates whether or not
the storage capacity of the AUX data area of the buffer
memory 13 at present is the full state. Here, if it is
discriminated that the storage capacity of the AUX data
area of the buffer memory 13 is the full state, then the
system controller 11 advances the control to step S115,
but if it is discriminated that the storage capacity is
not the full state, then the system controliér 11
advances the control to step S114. In step S114, the
system controller 11 discriminates whether or not there
remains a data file which has not been read out from the
disc as yet from among all AUX data files reguired for

synchronized reproduction. Here, if an affirmative result

is obtained, then the system controller 11 advances the



.10, 10% U&' ()-@0% U& ()-,sg 10% U& ()-,10% U& ()-,f10% U& ()-110%

U& ()-P]]AAn dE:/ 10 U 10 U0 10% U& ()- y. 10% U& ()-L,10% U& ()-* 10%
U& ()-S Wd0% & ()-s10% U& () - e xY: /10 ULO9%& () -
109%&' ()-109& ()-1z 109&' ()- @109 ()- 10%& ()- 10 U " "a\d4afdEeper 12002
W@ 0% ()-10%& ()-1109%& ()-f 10%&' ()-fh130%& ()-FL10%&' ()-abJbbbb(cdE:/
10 UBLO%& ()-$ 109%& ()-"109%& ()- 10%& ():10%& ()-&10% ()-(c’ cccccddE:/

10, UBL0%: (332 4000 () G0E 1)1y SO0 1 770 20, but i€ =

10%8& () - 109§§%£1v§y%gg§ t(ls o%g%?géé) t%gnlghe sys%p%&égné¥gf¥l eef dEbC

11 advances the control to step S115.

When the step 115 is reached, the ATRAC data area
of the buffer memory 13 is in the full state. Therefore,
in step 8115, the system controller 11 stops the reading
out operation of ATRAC data from the disc, and then in
step S116, the system contréller 11 waits, for example,
until the accumulated amount of ATRAC data becomes equal
to or smaller than the value X1. However, in order that
the ATRAC data area of the buffer memory 13 may keep an
accumulated state as near as possible to the full state,
the accumulated amount of ATRAC data for discrimination
in step S116 may actually be set to a value higher than
the value X1 and comparatively near to the full state.

Then, if an affirmative result is obtained in step
S116, then the system controller 11 retﬁrns the control
to the processiné of step S§108.

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

disc for ordinary track reproduction is executed.
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controller 11 executes processing for determining a
preferential order of data files to be read out later
based on the referred contents of the AUX-TOC sector 3.
The data files to be read out are data files which are
required for synchronized reproduction and have not been
stored into the buffer memory 13 as yet.

Then in step S119, the system controller 11
accesses the AUX data area of the disc. Consequently,
reading out of ATRAC data from the program area of the
disc which has been performed till then is stopped.

Then in next step 5120, the system controller 11
performs reading out of an AUX data file from the disc in
accordance with the preferential order determined in step
S118 described above. The AUX data file read out from the
disc is stored into the AUX data area of the buffer
memory 13 by processing in step §121. The processing in
steps 5120 and S122 is repeated as long as it is

discriminated in step S122 by the system controller 11

that the accumulated amount of ATRAC data in the buffer
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ATRAC data file from the AUX data area of the disc till

then and accesses the program area of the disc,

whereafter the system controller 11 returns the control

to step S108 described above.

While the processing in steps S117 to S121 is
repeated each time the accumulated amount of ATRAC data
in the buffer memory 13 becomes the full state, all AUX
data files required for synchronized reproduction are
finally written from the disc into the buffer memory 13..

It is to be noted that the processing routine shown
in FIGS. 29 and 30 is ended if reproduction of all tracks
comes to an end or a reproduction stopping operation is
performed by the user. Further, although description with
reference to a flow chart is omitted here, control
processing for causing synchronized reproduction of AUX
data files with tracks ‘to be performed as prescribed by
contents of description of the AUX-TOC sector 3 is

executed by the system controller 11 in parallel to the

processing operation described hereinabove with reference
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such that a time stamp as synchronized reproduction
information is embedded in a structure of the text file
itself, in order to effect synchronized reproduction of
text files, basically ig is required to read out all text
files from a disc and store them into the buffer memory
13 before track reproduction is started and then scan the
text files stored in the buffer memory 13 to read out the
time stamps to grasp information of the synchronized
reproduction timings in a reproduction outputting order.
Accordingly, in the present gmbodiment, the data reading
out processing illustrated in FIGS. 29 and 30 is
performed for picture files, but it is difficult to
perform the data reading out processing for text files.
However, the processing illustrated in FIGS. 29 and 30
can be applied to text files if the preferential order in
file fetching determined based on synchronized
reproduction timings is ignored and, for example,
fetching into the buffer memory 13 is performed in an

order of text file numbers or a management mannexr of
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When audio data are recorded onto a disc using the
recording and reproduction apparatus of the present
embodiment, the transfer rate when ATRAC data are
transferred from the audio compression decoder 14 and
written into the ATRAC data area of the buffer memory 13
is 0.3 Mbps and the transfer rate as the reading out rate
from the buffer memory 13 when data are read out from the
buffer memory 13 and recorded onto the disc through the
encoder 8 is 1.4 Mbps as seen from FIG. 28.

Upon recording, for example, in a normal state
wherein a recording error caused by a fault such as a
disturbance little occurs, the accumulated amount of
ATRAC data in the buffer memory 13 has a decreasing
tendency because the data writing rate and the data
reading out rate into and from the buffer memory 13 are
different from each other as described above, and at a
certain point of time, a state wherein the accumulated
amount of ATRAC data in the buffer memory 13 becomes

equal to 0, that is, becomes empty, is reached. After
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amount reaches, for example, the level X1 in FIG. 28, an
operation of reading out ATRAC data from the buffer
memory 13 and recording the ATRAC data onto the disc is
resumed. In other words, also data recording onto the
disc is performed intermittently. It is to be noted that
the value X1 here need not necessarily be equal to the
value X1 set upon reproduction described above.

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

The intermittent recording operation described
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recording and reproduction apparatus is constructed such
that an AUX data file is recorded together with ATRAC
data as described above, then also recording of an AUX
data file can be performed within a period required to
record ATRAC data. Conversely speaking, there is no need
of performing recording of an AUX data file in an
opportunity different from that of recording of ATRAC
data, and while ATRAC data are recorded, also an AUX data
file can be recorded simultaneously. Accordingly, to the
user, an increase in efficiency in time can be achieved
and the convenience of use can be augmented as much.

It is to be noted that such a recording operation

as described above can be performed not only for a

picture file but also for a text file similarly as an AUX

data file.

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

operation of the system controller 11 for realizing the
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here that it is presumed that, in a stage before a
recording operation is started, AUX data files as
recorded data are stored in the buffer memory 13 already.

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

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

The data accumulation operation in step S202 is
performed until it is discriminated in step S203 that the

accumulated amount of ATRAC data exceeds the value X1. If
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the system con;roller 11 advances the control to step

5204.

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

Before this stage, the optical head 3 already
accesses an address of a recording starting position of
the program area of the disc. Then, in step $205 next to
step S204, the system controller 11 first sets a
recording mode. In particular, the system controller 11
establishes a set condition wherein various
characteristics such as a laser power and a servo gain
are suitable for a recording operation. Then, the system
controller 11 advances the control to step 8206; in which
it records ATRAC data read out from the buffer memory 13
by the processing in step S204 described above into the
program area of the disc.

In step 8207, the system controller 11
discriminates whether or not a condition wherein the
accumulated amount of ATRAC data in the buffer hemory 13
is 0, that is, the buffer memory 13 is empty, is reached.

If the system controller 11 discriminates that the empty

TRAEYNC
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step S$207 that the condition wherein the accumulated
amount of ATRAC data in the buffer memory 13 is 0 (empty)
is reached, then it advances the control to step S208.
In step S$208, the system controller 11 executes
processing for switching the mode from the recording mode
to a reproduction mode. In other words, the system
controller 11 ends the recording operation till then and
performs setting to a condition wherein required
characteristics such as a laser power are suitable for a
reproduction operation. Consequently, even if the optical
head 3 is moved for seeking, recorded data on the disc
are not destroyed. Then in next step 5209, the system
controller 11 executes control processing for accessing
an address as a recording starting position of the AUX
data area from the program area which has been accessed
by the optical head 3 till then.
In next step $210, the system controller 11
prerforms reading out of the AUX data files as recorded

data stored in the AUX data area of the buffer memory 13.

Then, the system controller 11 sets the recording
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Since reading out of ATRAC data from the buffer
memory 13 is not performed while the processing in steps
8210 to 212 described above is successively performed,
the accumulated amount of ATRAC data in the ATRAC data
area in the buffer memory 13 gradually increases.

Therefore, in step 5213 next to step S§212, the
system controller 11 waits that the accumulated amount of
ATRAC data becomes equal to the value X2, that is, the
full state illustrated in FIG. 28. Here, the processing
in steps 5210 to S212 described above is repeated to
continge recording of AUX data files until the system
controller 11 discriminates that the accumulated amount
of ATRAC data reaches the value X2. It is to be noted
that, if recording of all AUX data files to be regorded
onto the disc is completed by the processing in steps
S210 to S212, then the recording operation should be
stopped immediately and then it should be waited that the
accumulated amount of ATRAC data becomes equal to the

value X2 by the processing in step S$213. In other words,

the processing in steps 5210 to S212 should be omitted in
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buffer memory 13 reaches the value X2, then it advances
the control to step S214.

In step S214, the system controller 11 sets the
reproduction mode, and then in step S§215, the system
controller 11 accesses an address as a recording position
of the program area from the AUX program area of the disc
which has been accessed till then. Then, the system
controller 11 returns the control to the processing in
step S204. The routine illustrated in FIG. 31 is ended
when, for example, information of a request to stop
recording is qbtained in response to a recording stopping
operation by the user.

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

reproduction apparatus may be constructed otherwise such

that, for example, a memory into which AUX data files are
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The buffer memory 13 may be omitted in order to
reduce the number of parts to reduce the size or the cost
of the apparatus although it is difficult to.reproduce
sub data in a fully synchronized relationship with main
data at a timing indicated by the AUX-TOC. In this
instance, the file size of sub data is made small oxr sub
data are reproduced at a high rate so as to allow sub
data to be read in except periods within which main data
are read out intermittently to make it possible to
reproduce the sub data in a substantially synchronized
relationship with the main data.
Further, the present invention is not limited to
the construction described above and can be‘modified in
various manners. For example, the reading out operation
from a disc upon synchronized reproduction described
hereinabove can be applied alsoc to a reproduction only
apparatus by which an AUX data file can be repréduced in
synchronism with a program. Further, the recording

operation described hereinabove with reference to FIG. 31
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10 hf with a disc onto which audio data as a program and an AUX

data file can be recorded.

Further, while the embodiment described above is a
mini disc systgm as a recording and reproduction
apparatus, the present invention can be applied to a
recording or reproducfion apparatus by which a disc of a
different type can be recorded or reproduced.

As described above, a reproduction apparatus of the
present invention is constructed such that, for example,
within a period within which the accumulated amount of a°
buffer memory iupon reproduction of programs which are
audio data as main data is greater than a predetermined
level such as a fully stored state and reading out of
data from phe disc is stopped, data files such as_image
information which are sub data required for synchronized
reproduction with the audio data are read out in a
preferential order in accordance with a synchronized
reproduction order from the disc.

This construction makes it possible to successively
acquire data files necessary for synchronized
reproduction while reproducﬁion outputting of a track of

a program is performed, and realizes also to

appropriately perform synchronized reproduction of a data
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This reduces the waiting time, before starting of track
reproduction is enabled after the disc is loaded, for
example, and the convenience of use of the reproduction
apparatus to the user is augmented as much.

Further, with the construction described above,
since a data file is required only to be read in before a
time at which synchronized reproduction of it is required,
the capacity of the memory into which sub data are to be
recorded in advance can be reduced. Further, where the
capacity of sub data is small, an altermnative
construction is pogsible wherein a buffer memory into
whigh a data file is to be read is not required. The
construction just described allows reduction of the
number of parts and miniaturization of the apparatus and
besides reduction of the power consumption.

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

held in the memory. In this instance, upon synchronized
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there is no need of reading in the same data file from
the disc again, and the reliability of synchronized
reproduction can be raised.

A recording apparatus of the present invention is
constructed such that, within a period within which the
accumulated amount of a buffer memory upon recording of
programs which are, for example, audio data as main data
is smaller than a predetermined level, for example, an
empty state and data recording.onto the disc is stopped,
a data file, for example, as image data or text data,
that is, sub data, is recorded onto tlie disc.
Consequently, the recording apparatus is provided with a
function of performing recording of a data file
simuitaneously with recording of data of a program. 1In
other words, the restriction that recording of a program
and recording of a data file must be performed at
separate timings from each other is eliminated, and

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

following claims.
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1. A reproducing apparatus for reproducing one or a
plurality of audio data as main data to be outputted
continuously and one or a plurality of sub data related to the
audio data to be outputted intermittently from a recording
medium having a program area which audio data and sub data are
recorded on and a management area which main management data
for managing recorded position of the audio data and sub
management data for managing the sub data are recorded on, the
reproducing apparatus comprising:

reproducing means for intermittently reproducing one or a
plurality of audio data, one or a plurality of sub data related
to the audio data, and main management data and sub management
data from the recording medium respectively;

storage means for temporarily storing the audio data read
out from the recording medium by the reproducing means;

storage control means for controlling continuously readout
the audio data from the storage means and intermittently
readout the sub data from the storage means;

detecting means for detecting amount stored audico data in
the storage means;

comparison means for comparing the amount of stored audio
data in the storage means with predetermined value; and

if the amount of stored audio data in the storage means is
greater than the predetermined wvalue, control means for
controlling movement of the reproducing means in order to
reproducing the sub data and for controlling the storage

control means in order to perform synchronized reproducing the

audio data and the sub data.
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wherein the sub management data include, for each of the

sub data, a main data identifier for designating one of

the main data with which the corresponding sub data is to

be reproduced in synchronism, and a sub reproduction

period within wﬂich the sub data is to be reproduced, the
sub reproduction period being indicated by a start

address and an end address.

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

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

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

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

7. A reproduction apparatus according to claim 1,

wherein the sub data are image data or character data

relating to the recording medium.
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medium.

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

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

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

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

13. A recording apparatus for recording onto a

recording medium, which allows recording thereon of one
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the sub data, the main data intermittently based on the
main management data, comprising:

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

control means for writing the main data stored in
said main data storage means intermittently onto the
recording medium based on the main management data and
writing the sub data onto the recording medium based on
the sub management data within a period within which
writing of the main data is not performed.

14. A recording apparatus according to claim 13,
wherein the rate at which the main data are stored into
said main data storage means is lower than the rate at
which the main data are written onto the recording medium.

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

recording medium.
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17. A recording apparatus according to claim 13,

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

wherein the sub data are character data.

19. A reproducing wmethod for reproducing one or a
plurality of audio data as main data to be outputted
continuously and one or a plurality of sub data related to the
audio data to be outputted intermittently from a recording
medium having a program area which audio data and sub data are
recorded on and a management area which main management data
for managing recorded position of the audio data and sub
management data for managing the sub data are recorded on, the
reproducing method comprising steps of:

intermittently reproducing one or a plurality of audio
data, one or a plurality of sub data related to the audio data,
and wmain management data and sub management data from the
recording medium respectively;

temporarily storing the audio data read out from the
recording medium to a memory;

controlling continuously readout the audio data from the
memory and intermittently readout the sub data from the memory;

detecting amount of stored audio data in the memory;

comparing the amount of stored audio data in the memory

with predetermined value; and
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20. A reproduction method according to claim 19,
wherein the sub management data include, for each of the
sub data, a main data identifier for designating one of
the main data with which the corresponding sub data is to
be reproduced in synchronism, and a sub reproduction
period within which the sub data is to be reproduced, the
sub reproduction period being indicated by a start
address and an end address.

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

/ designated by the main data identifier.

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

synchronized relationship with the main data.

23. A reproduction method according to claim 19,
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g a step of erasing, when said su ata
storage means has no free area, part or all of the sub
data stored in sdid sub data storage means.

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

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

recorded positions of the main data and sub management

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

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

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

29. A recording method according to claim 27,
wherein the sub data stored in sub data storage means
provided for temporarily storing the sub data are written
onto the recording medium.

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

writing the main data onto the recording medium;

stopping the writing onto the recording medium;

searching for a writing position of the éﬁb data on

the recording medium based on the sub management data;

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

whereby the writing operation onto the recording
medium is stopped within a period within which writing of
the main data and the sub data onto the recording medium

is not performed.



