; e3e] ] Lbl 6PT8e<l 24 Cctober 2002 REPRODUCTI ON APPARATUS, RECORDI NG
APPARATUS, REPRODUCTI ON METHOD AND RECORDI NG METHOD BACKGROUND OF THE

| NVENTION Field of the Invention This invention relates to a reproduction
apparatus and a reproduction method by which, from a reédr @FhgPREdF U on or
from which main data, sub data relatinglto the main data, nain managenent
data indicative of recorded positions of . the main data, and sub nanagenent

data indicative it ft producti on
starting tim ngsRthﬁﬁgcgggNggigwgc&@ﬁ)ﬁ‘?%%‘é& the main data
and the sub data are reproduced based _on the main managenent data and the
sub nmanagenent daFEPFHDg'%'EHlNoHF?m £H0e REF ARHATC QP ecordi ng
apparatus and a recordi ng nmethod by which recording of the main data and
the sub data onto the recording mediumis perfornmed parallelly. Description
of the Related Art As a recording apparatus and a reproduc. ~tion apparatus
whi ch can BaoXGRAMND rospreHitiCENVENTTOMND so forth, a recordi ng apparatus
and a reproduction-apparatus are known on which a magneto-optical disc, a
magneti c t @aiel1d@ diheHd kenwsntddich audi o data are recorded as a neam-~aa

i ~nr~~e~N 24 COctober 2002 2 digital signal is used as a recording medi um

In a recordi ng anghigphodenition EI8d oW Gheprs@@eEsion 0Rpp&Rh tHESC
known as mni disc (Trade Mark) is used, a user not only can record and

reproduce @l @ ddF-Hud HoP ROEhS@ HP VRidh, PELBRARS relidlradlng0 can record
a disc nanme as a title of the d~.sc, track nanes as titles of the prograns

such as {URRSIGF Uil O Sl o malH 82LhO! ElbARaRRALAGLR Ay Mt | on
on the disc. Flor exanpl e, upon reproduction, the disc title, the titles of
the main data, main management data indicative of
recorded positions of the main data, and sub manaéemeht
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 reproductibn
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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the tunes, the nanes of the artists and so forth can be displayed on a
di splay section of a reproduction apparatus. It is to be noted that, in the
present specification, the term"program is used to signjfy a unit of
audi o data or the like such as a tune as main data reco%%% GPPeTdrd02 For
Exanpl e, audio data for one tune nake onre program Also the term"track" is
used in the sanme significance as the "program. A mni disc systemin which
a mni disc is used as a recordi ng nedi um has been proposed by the Assignee
of the présgnitahvehgnah hhenepd asreacoedionfimgyingdivio which sub data
incidental to audio data as nmain data can be recorded is provided
separately from & ecorettondimgi amd i néproduch ithe sysitrerddtra wrisech exor ded on
a mni 24 Cctober 2002 3 disc such that still picture data and_ character
dat a- pan-magmets esptiledlagikkeknvndals-nidi disd o(PradetRdrkhatist he _. _
~. ----- - - - - character data in the present specification

include alggedata QbesYRABE Sn1RkS Fboid fid hrepr&@ic€*aqaks. aghso a
conventional mni disc systemdifferent fromthe mni disc system described

above can ¢ LCeifleCNARACLET rBi WAl LD AUGIL aShde (A PCoNAE Ddodal hack

nane. Such character Information is recorded in a correspondr ng
relati P”Shdgﬁ)éongﬁgha@ngg@l'e”u#g%h% Tdc%%é.usﬂaéfﬂbhﬁm% QQ”E%&SF)S of a
m ni disc. wever, since thé I'tse do€s not have a very large
capacity, i% €ﬁ£e|¥08||0“5 recordi on;%paragéeésooft itles and S0 forth
In contrast, wherB*8 f%@grﬁpﬁé F@b#%ﬂ“?or P 48T P s PPt EEd B8R ni ni
di sc as descr%bﬁg abov§? it can be realized reaggly to record not only -
character TRfbPHER 87 Sheracdsy iinde AL @R BBenBisFequi®E a very iarge
capacity such as, for exanple, a still picture. ., }

example, upon reproduction, the disc title, the titles of

the tunes, the names of the artists and so forth can be

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



As a formof utilization of sub data where a mni disc systemis so

configured as to record video and -. -.. character,information.as_-sub
data in addition to audio d~a a~.~ri,~.i,g,~d_, onto a gini giggc %b eens
a possible idea, for exanple, to prescribe a reproducti q P 81“ s of

one or a plurality of data files as onezor~a 24 Cctober 2002 4 plurality
of sub data with respect to a reproductieon tinme of a programof nmain data
to reproduce or output the data file or files in synchronismwth
reproduct i 84s6f sued fhadr ahilvbred puxe (i b | gndf ehaprapire daite . icenassuned
that a programof nmain data as a tune having a playing tinme of 2 mnutes
and two st blel rpicsindedi fad ashedPi sthirdatid. ald #2 ao Sud wlatedwbbae shiechr onous

reproduction tinmes are presciibed with respect to the program are recorded
on a disc. chagiactidr ao dancendVphes&et pspeei Ebedtspacinenads apduction

times the still picture file Picture #1 is displayed or outputted in
synchroni s@laftaf & yRBBLEL, Glaths 40486 PSLEnOf the 2-mnute period within
whi ch audi o reproduction of the programis perfornmed, and the still picture

file-Picture #2 i godl SRlA¥Ad | B9 AR UndNnih0UELE! SRR AT Ler
hal f. The configuration ich allows such synchronous reproduction not only
al | ows enj gyrnt, Gf¢ aflp&ﬁ’gér?é“rﬁk'ﬁb ﬁ?g‘g %ggﬁe&e%%ﬁ%l da%b%Q}@dcég%r“ al'l ows

a different nanner of ‘enjoynent suc enjoy a sti pircture

h di spl d i d WM th f.th '
et oduced” SR (AT EHt o ENERARE Bt uCh, FBs aadesh HAls Hib A 0

information recorded on a dis¢. Accordin ,_1n,order 24 t.oher 2002 5
to effect r?c‘ﬁ? JHotfs: reqbﬁ‘gﬂtf%la}’iﬁFW‘F s’dg‘lr&éf“?'r‘ahﬂ’ér 1§sr88§’58§9e&nat?ove,
naturally it is necessary to read out the information of the pro'lgrams and
t he data fiqoé‘sr%?%’d?%dﬁ%%ai:h‘énﬁm& kgt pgRP program in the 'U-TOC

(User Table Of Contents) of a mini disc. 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 ve;y 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



In this instance, the data of the prograns are audi o data and are
informati on having continuity. Therefore, interruption in a reproduction
out put of such program data nust be avoided as far as pﬁﬁsbbge. 5
Accordingly, in order to allow synchronized reproductiofi*oP5°0af 2294 e to
be perfornmed with certainty while prevgnting interruption in a reproduction
out put of a program- for exanple, when a-disc is |oaded, all data files

whi ch are Erescnibed to be reproduced in synchronismwth prograns are read
out from PRBT@lddYard Wt dptdt'elih pregeeetnitfed FERTRPHIQR skReas, for
exanple, a nmenory of the mni disc system Then, starting of reproduction
of a progeéingi progasiredbmayimfdatat he reprajacel odatcatinutesthiatdatae
menory i s conpleted. The configuration described is considered one of
reasonabl €ilret lwad< i iMoweMersyndhibdriennwighr atepaodescirabest i shadopt ed,

t hen reproduction of a program cannot be started for a period before the
storage opebairs@n of all data files into the nemory is conpleted, for
exanpl e, for several 24 Cctober 2002 6 seconds al though the period

depends upon t heyghze$,Qf sahh Lalp f-£$fsex§{ap§%que!%t i¥ afiRinkSPred e obl i ged
to wait until the storage operation of data tiles is conpleted even though

the user Waphad:hPalf Gl f CRLLAUEL! AN cRhd VAT JDIySHATBLRe of

i mredi at el y "af ter SC IS i's 1 mposes "an operational stress on
the user 3s fyched LR VH:SUJ;@haf g%‘c%tz%o!ﬂleg.ﬁ’i@%fé {;ﬂ%ﬁ&”%”' ence in
use of an apparatus, 1t rs denanded that, inagdition to e requirenent
t hat synchroniafd rq$ro€uctionnoL a_dat a filqngan q§~perfogneg W t hout
suf feri ng ®Fr SHY 12FF UPPPER BYRERFERPSFUGTRFP AL DUt HIESofE 8 progr am
reproduction of rqgraﬂ1can be started as~r%§;dh% as possibl.e, for
exanpl e, BASHCTARF VT ER| BEARGCEFG A1 RIRFEAT EF R oRFFYURELi B8R &escri bed
above is adopted, if the capacity of a data_file increases, then

disc. Then, in accordance with the prescribed synchronous

reproduction times the still picture file Picture #1 is

displayed 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



it isrequired to increase also the capacity of the nmenory for storing data
files. However, when an apparatus is constructed, an increase of the

capacity of the nmenory gives~rise to additional proble such as_a
i ncrease of the nunber of parts, an increase of the po&éﬁ @838@ ?8R2by

the increased nunber of parts and an ingrease of the part cost. Therefore,
for exanple, where the configuration descri bed above is applied to a
portabl e 24 ober 20 ar at us _of sng e driven by a battery,
Bhaust on Bt THESEG FERGATAnaRR o SrERARCEARA nEF ABGE: 2l ST A%
apparatus is hindered. Further, if_ attention is paid to the convenlence of
use of a|ﬂqﬁS?E%R@§y§?%W?apbﬁFEfﬁ%lﬁhFEhléaﬁeFéﬁﬁéaﬂbéoaqﬁ%@aqq ein
synchronismw th a program it is_inevitably demanded to make it possible
to record sth¢|ipfermpabidat afothe phagusmer andf theadiade fiilesaimstt ed by
the user as a data file to be reproduced in synchronismw th a programonto
a disc. |nmotpeodyvedshef bnfarmaniodi sc system it is denanded to adopt a
configurati'on which not only allows recordi ng of programdata but al so

al lows recording afn detids tin€Bandd Sothd dstaslesBngre pPopaumat bewti on so
that recording of two different kinds of data including such program data

and data fide8idsdadesenbibadeahayernafiba BaniogRGMS Rifdxi ently as
possi bl e. SUMVARY OF THE INVENTION It is an object of the present invention

to provide fn&LFoguCt hﬁEe%E}Hﬁﬁ:%HS and Febheduditd oh IRAGSER Nk aRpak at us
and met hod by which two different klnds of ‘data can be reproduced and

recolded olpt6hehh! Yach nE¥he! vB1hRW" " Fa30lEC oI S0 above, 24

Accordingly, in order to allow synchronized reproductlon
of a data file to be performed with certainty while
preventing interruption in a reproduction output of a
program, for example, when a disc is loaded, all data
files which are prescribed to be reproduced in
synchronism with programs are read out from the disc and
stored into a predetermined storage area such as, for
example, a memory of the mini disc system. Then, starting
of reproduction of a program is enabled only after the
storage of data files into the memory is cémpleted. The
configuration described is considered one of reasonable
methods.

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

into the memory is completed, for example, for several



8 according to an aspect of the present invention, there is provided a
reproduci ng apparatus for reproducing one or a plurality of audio data as
main data to be outputted continuously and one or a plural] S at a
related to the audio data to be outputted int ethtentI%qf{P%ﬁgg&Feﬁé@%i ng
medi um havi ng a program area whi ch audi® data and sub data are recorded on
and a managenent area whi ch mai n managenent data for nmanagi ng recorded
posi tion of the audiQ data and sub managenent data for nmanagi ng the sub
data are PEEONEGS Wrthawsh rehe ieEifg SBPERIEUSPEINIHISISIFE ST édf Rbti ng
means for intermttently reproducing one or a plurality of audio data, one
or a plur&pitey IGlleubh Consemienttddr & octhecuaeni s dabhigedd teaiwaitanagenment
data and sub managenent data fromthe recordi ng medi umrespectively;

st or age nmeauts if drhd esparage | gpstatiog dliedatdi & idasa reatbrplefedm t he
recordi ng nmedi um by the reproduci ng neans; storage control means for
control | i RgetOrEldwhiSt e r€8epUkahbe @udiperdaira epprddiecsion age aeans and
intermttently readout the sub data fromthe storage neans; detecting neans
for detecidrig Ut oSt &% &fp B PmAlalid aitR 1N £ AP IPANSs £OHARAHI, SON
means for conparing the amount of stored audio data in the storage neans
with predasaidigfoyel Ugn 8H0-hEsbAR1ATRA Olors S g5 Uhanl N the
storage neans is greater than the predeterm ned val ue, control neans for

24 Cctober 2002 &g, ?ﬁig%oédiwldnfygﬂegt%jgg E_hgfr %E.%Q:d‘bcf.i ng,dreans in order

to reproducing the ata an or controlling the storage control neans

[ der t hr.oni zed duci t [ t th b
data - 2R B SR U AR B g e e s e SoPepRedobuben,

i nvention,, theé .j:s r viE d a regordin rat.us 1flor recgrdi ng onto a
recor di ng “‘fedt u‘% Wﬂgcﬁoa }e‘8w§eﬂé‘&&eﬂ\ t o T b8 8F%a plurality of

mai n data inputf{ed continuously wth respect to tine and onge or a plurality
of sub dat®f PaELARi ﬂfnﬁngﬁéﬁeﬁt"lﬁat%"c HPUSEY 1D Wﬁﬁgﬁé‘ﬁent of

recor ded poqs%féi ops of the_ main data and sub managenen{ data to be used for
managenent®Hi L $EERY dEYOPod PEREFEPSE W@ s b TRRECIYREIARI AVHAPLa
intermttently based on the nmain managenent data, including nmain data

st or age rré%ih’ég'fﬁﬂfeﬁpBFaFFPV"str@tPir UHL Qi A At BECIRANC SR B1€ neans for
witing the main_data stored in the main data storage neans internmittently
onto the ref@FEedgRedraiidyses eratidki nfemnaxenehe  dafdeind Wi%S ng the
sub data onto the recordi ng nedi um based on the sub nanagenent data w thin
a period Wt neadAfeh witing of the main data is not performed. According
to a further aspect of the present invention, there is provided a

repr oduci ng net hdth¥ vher eprbduei theosendiguydtuien idgseribedi abaxea ids main
data to be outputted continuously and one or a plurality of sub data

rel ated t erdertaddi 6 fddhe tcepreidut puf teddanaefiilet éncirpafseem dhexor di ng
medi um havi ng a program area whi ch audi o data and sub data are recorded on
and a nanabyentat regedned do naioremsageheot thet eapecitanadi e ecor ded
position of the audi o data and sub managenent data for nanagi ng the sub
data are rmemodedfom, sttloeirepraxdieci i)l a8t hatbwewner | svhgnshepspplaratus
intermttently reproducing one or a plurality of audio data, one or a
plurality d$ sthstata ted, atgd irtdes@UEFOotHat aapacid4yCeifobfite 208RoRP and
mai n managenent data and sub managenent data fromthe recordi ng nedi um
respectiveyyvebemR@larnid YacdkiiWidith 1 heraybpsdaban @ad futiddpsadbeos
recording nediumto a nenory; controlling continuously readout the audio

data fromihe gRmREYt Y W& MiLephlyeheadeyt thize piikdatsnddnrptibg

menory; detecting anmount of stored audio data in the nenory; conparing the

amount of BYOLRE aud.a.dald ANA0e JETBRY W LAPLEIGRLEALS o Uge and 1

t he amount ©Of store e nenory Is greater an the

predet erm ned, val ue, cqntrolling venment of a reprodycing head in order to
r epr oduci ntfﬁecg gt'dag‘ge&ﬁ(fofr@r' g‘fﬁr%’fﬁ“f‘ﬂ €4 'ﬁgﬁﬁrey%glgntrol ler in order
to perform sxgchroni zed reproduci ng the aydi o data (fmd t he sub dgt a.
Accordi ng £8R41gumatiqR dretcaihedt 2BPVene SpPARRdnted vt i RRT t#hefe i s
provi ded a recording nethod for recording onto a reeording nmedi um which
all ows 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 mai n nmanagenent data to be used for nmanagenent of recorded positions of
the main data and sub managenent data to be used for managenent of recorded
24 Cctober 2002 11 positions of the sub data, the main data intermttently

based on the main managenent data, including a step of witing the nmain
data stored in main data storage nmeans



" provided for tenporarily storing the main data internmittently onto the
recordi ng nmedi um based on the nai n managenent data and witing the sub data
onto the recordi ng nedi um based on the sub nanagenent d Wthin ri od
within which witing of the main data is not performed. éxﬁﬁ%V%~29ﬁ%other
obj ects, features and advant ages of the7present invention will becone
apparent fromthe follow ng description and the appended clains, taken in
conjunction with the acconpanying drawi ngs in which like parts or elenents
denot ed by 3PP atare e saidol stz BRIHYV EEIOR PTHRIRE EFY THEXPRARERES FIG 1
is a block diagramof a recording and reproducti on apparatus according to a
preferred afbhddiardmtgry Hes prasimrateemrdmirl gugpzasigndpigthenat i ¢

viewillustrating a track in a sector format of a disc used in the
recordi ng appamproducd ilcindgpstatus of FIG 1; FIG 2B is a diagrammtic
viewillustrating a 24 October 2002 12 cluster in the sector format of

the disc; FIG 2Cpusthedl,agra@Flent \0rEWs Igdisd e i tige a6 6PERIBAL Obf
sectors in the sector format of -the disc and sector lengths; FIG 2D is a

di agramat i /i d |his) F @ 4% P C&F L &ppd Paths SREERT chAr FRbrBlaudee i sC;
FIG 2E is a diagrammatic view'illustrating a sound group in the sector

format of tdie fli 50 e H & o 3uh o A A HMBTHEYEEW, | LlUSLY aLiadd @k 3edr ess

format of the disc; Is a diagrammatic view illustrating a conpacted

type addresg (44 05 hLE dgég,lsog%&é%&srécg%gg&gmt ipglcgu%%a% ng an

exanple of a top address O rst” programon i'sc; "l Is a
di agrammtic. vi oW ShOULRY ANeSHAIPLSn: £91c%80URRALHCH, 1RY LORALY 505 ©f
the first progra
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 4Cis a diagrammatic view show ng an exanple of an address of a first
certain position in the first program FIG 4D is a diagranmatic view

showi ng an exanple of a conpacted address of the first c&ftQsitebpos29dn in
the first program FIG 4E is a diagrammatic view showi ng a conpacted type
of fset address of the exanple of the address of the 24 Cctober 2002 ' 13
first certain position in the first program °~ FIG 4F is a diagramatic

vi ew showi ng an exanpl e of an address of a second certain position in the
first program FIG 4G is a diagrammtic view show ng an exanple of a
conpact ed agdPedNdf tPherse@6RACEerdfai ApoPresent i invketiprst thesgrahg FI G
4H is a diagrammatic view show ng a conpacted type offset address of the
exanpl e of PERBLIERIr éss TBPr e 19@c oARPTEY 1S nfpbsitSPERINAL R he oier sPT prdgr am
FIG 5A is a diagranmatic view show ng an area structure of the disc; FIG
5B is a di R4padhEtY ¢ & evPiHowni ritfttdet &Sl s W8fina fahagefent Par eQU6PUEHRI ar ea
structure of the disc; FIG 6 is a diagrammatic viewillustrating the U TOC
sector 0 ofCRhENERWEY Pind opej §raadPayFahrat il ilbwRtPuselatehgta ¥9 m of
a link provided by the U- TOC sector O of the disc; FIG 8 is a diagrammtic
view il userat? ngyattﬁ‘e te ThE settitttedof intfamditéently GIrom 2 a rgragafmt i c
view illustrating the UTOC sector 2 of the disc; FIG 10 is a diagrammtic
view i | | usPPEFRGIIREV AT BEFEEF0ATR2 oF 11 He K, 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 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 is

greater than the predetermined value, control means for



24 Cctober 2002 14 FIG 11 is a di.agrammatic view illustrating the AUX- TCC
sector O of the disc; FIG 12 is a diagrammtic view illustrating the

AUX- TOC sector 1 of the disc; FIG 13 is a diagrammatic ¢f F5aPeEsEPEti ng
the AUX-TOC sector 2 of the disc; FIG BBhis a diagrammtic view
illustrating the AUX-TOC sector 3 of the disc; FIG 15 is a diagrammtic

Vi ewillustra\%i ng}lhe AUX- TOC sector, 4 of thg disc; FIG 16 is a

di agr ammat i€PVF W 119 uEPYEETHy e AUk- TEBTSEEEHII 5 5P Phel Hi SFI%E G017 is
a diagrammatic view illustrating a file picture sector of the disc; FIG 18
s & di agr ARRECTICVIGANET PEEL P21 gk TOBXEOT 110 K86t oPe of “UIESIBBE R G
19A is a diagrammatic viewillustratin cop tatus of the disc; FIG 19B
is a diagr Eﬁ%ﬁf’i ¢y i TS Iﬁfst?%ﬁ%%&‘ a® %Voé’tlg?gs r&Baa&lﬁﬁl% abie fgrio
updati ng thetcogli séatus illustrated in FIG 19A; FIG 20 is a diagrammtic
vi ew showi AG 8 oAl &%t PRRt dfeof a picture (text) information file on the
di sc; 24 Cctober 2002 15. FIG 21 is a diagrammatic view illustrating
contents of a definition of a text node used in the recordi ng and
reproduction apparatus shown in FIG 1; FIG 22 is a diagramatic view
showi ng a data structure of a text file on the disc where the text file
includes a tine stanp; FIG 23A is a diagrammtic view show ng prograns
recorded on tracks in accordance with the reproduction



time base in an exanple of a managenent condition wherein the tracks and
picture files to be reproduced and outputted in synchronismwth the tracks
are managed; FIG 2~B is a diagrammatic view showi ng add?esdesben £Ae2di sc
on which the prograns are recorded in thg exanple of the nmanagenent
condition; FIG 23Cis a diagrammuatic view show ng reproduction tinmes of
the prograns in the exanple of the nmanagenent condition; FIG 23Dis a

di agrammati c vi 8FCSEWNd RECPhet P HGH 88 Feprig®Fead anEHiiop afbardr
outputted in synchronismw th the prograns in accordance with the
reproduct i ¢fi PFAesdqth & Kecexdmd SRR IehEs mhMagefeFdiRene e oh;recPEdingE i s
a diagrammati c view showi ng pl ayback addresses of the picture files shown
in FIG 23B°FAuRhe"N iy addCYBereo00di Nt tERARPT e bf RN TrehRYerrent ty of

condition; FIG 24 is a diagrammatic view il lustrating a concept of
physi cal r8@éPdedte oHYGERs COPTE R ARUE Yot Lt Re FEFRECT | fUStimat 889 ANEI €5. 23A
to 23E;, FIG 25 is,a diagrammtic view illustrating an exanple of contents

of the U TOCPLBERBITYD At StWRe daifacand | hRT Maidd "eRAEPREt APAa FO28E: URPE 26
is a diagrammatic view illustrating an exanple of contents of the AUX-TOC
sector 3 of°fh&2gPgement (&t r BRRFded Iﬂoé%.tlgg% PH 5BE: mp¥e davajang sub

di agrammati c vi ew showi ng an _exanple_of a data allocation structure of a

buf fer menBRYAITTHe Pdcortdi RE diadr EpF JBRRAIBR "hpphr st did moaitiong) G

28 12, 2, agn AMeLLs hew [ LVstiati1g, witing ad Leading, ol egerat ons

buffer menrYaobhdat 232809 SN G LEOW SNt dakh! URLLALL09 Beans  for
temporarily storing the main data, and control means for writing
the main data stored in the main data storage means
intermittently onto the recording medium based on the main
management data and writing the sub data onto the recording
medium based on the sub management data within a period within
which writing of the main data is not performed.

According to a further aspect of the present invention,

there is provided a 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,



processi ng operation for realizing a data reading out operation froma disc
upon synchronous reproduction of the recording and reproduction ap at us
of FIG 1; and FIG 31 is a flowchart illustrating a prg‘ge Csﬁ'oﬁﬁrog@?ati on
for realizing sinmultaneous recordi ng of ATRAC data and an AUX data file of
t he recordi ng and 24 Cctober 2002 1T reproduction apQarat us of FIG 1.

DESCRI PTI ON THE PREFERRED E MENT A f d
present in#8hti'EH smagi%?r?ed‘edl\/g%abwanﬁn ?"Ebr eﬁlr%r@égﬁrflggbgal ﬁenﬁrom EI?‘?N
di sc which is on net o- opt.i cg%dl scs is used as a recordi ng nedi um

and a m ni raF%djr‘é%&e&ilHa LA eprSadct | on appar atus is used as a recording

apparatus and a reproduction apparatus. S¢ |pt|on proceeds in the
fol | owi ng order b B sty ustP gﬁn%f t:éﬁe (gloor di“fA é and ep?oducftd o8 the

apparatus 2. Se Lor For.mat _and Address Format 3. Area Structure 4. U TOC
4-1 U ToC S8EPHTIY FSHUNTHE SSF Y1 4-3 U TOC Sector 2 4-4 U-TOC Sector 3

> PSS L AR IOR S TR S i SPEl R 15
Sector 5 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

if the amount of stored audio data in the memory is greater
than the predetermined value, controlling movement of a
reproducing head in order to reproducing the sub data and for
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



6. Data File 6-1 Picture File Sector 6-2 Text File Sector 7. Data Reading
Qut Operation upon Synchroni zed Reproduction 7-1 Exanple of Operation 7-1-1
Exanple of Disc 7-1-2 Structure of Buffer Menory 7-1-3 %HtHc@ bg; %Bgﬁation
7-2 Processing Operation _ 8. PrograniData File Sinultaneous Recordrng
Operation 8-1 CQutline of Operation 8-2 Processing Qperation 1. Construction
of the Recording and Reproduction Apparatus FIG 1 shows an internal
construction of the mni disc recording and reproduction apparatus 1 of the
present enBOFltdnns oDl tgwerdabn? e Rainrdagat dnFpomitteatly

magnet o-opti cal disc 90 onto which audio data are to be recorded is driven
to rotate basedpimdile mein Randpementcdatia nginclndpngdacsitep, of | aser
beam from an optical head 3 is irradi ated upon the nagneto-optical disc 90.
In the presafittiaipotheraidin adatai sdbsedi snuseiinf aathhe torgaet aepis cal di sc
90. Upon recording, the optical head 3 outputs a | aser beam of a high |evel

for heatingrbviated dde tERGErsLi by PEbLih§TBREANHAA, dBR UpON .
reproduction, the optical head 3 outputs a | aser beam of a conparatively

Low Tevel fioft dlal et 4t fabAch! e ELESEREH! hOBkuhr 8alhe GG 0 Ot i cal
disc 90 by a magnetic Kerr effect. To this end, the optical head 3_incl udes
an optical gy %@%@%%Feﬁ@ §4ER LRS! Hg??%?g' BRE" sALOAG 38N 3tk | aser

out putti ng nmeans, arizing beam sp r, an objective Lens 3a and so

forth, a detector. for detect] flected | ight th

ol emont o. - e g aTHiR badehCbunEhE pub PhpaBRngt skl AR oy
direction of and. in a directjon toward fromt t o-opti cal
di <o 90 by h a8 FrERRETTRRE YRThipReoRr theal®dn KB T SHSRE | n an

opposi ng

performed. .

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



" relationship to the optical head 3 across the nagneto optical disc 90. The
magneti c head 6a is adapted to apply to the magneto-optical disc 90 a
magnetic field nodul ated 24 Cctober 2002 20 with data:ﬁPQﬁk%%drtgﬁbﬁto'
The entire optical head 3 and the nagnetic head 6a are supporte& f

novenent in a radial direction of the qagneto-optical disc 90 by a thread
mechani sm 5. Infornmation detected fromtihe magneto-optical disc 90 by the

opti cal hegg 3 upon reBroduction is supplied to a RF anplifier 7. The RF
amplifier F-PEFES AR &Pet ARstrE Sesdedsiafy ther d3RE i nf or mati on suppl i ed
thereto to detect a regéoduction RF signal, a tracking error signal TE, a
focusi ng error sikHal ,igraocdbagnepmpticonierviddasdmediintecessary

i nformation. The groove information is absolute position information
recorded asrparggmentes f( welotorsg ignr ddree Featrort hio rmegned H- bhei dakcdi sc 90.
The extracted reproduction RF signal is supplied to an encoder and decoder
section 8.ad&eskraol N@ngith@; Signal TE and the focusing error signal FE
are supplied to a servo circuit 9, and the groove information GFMis

supplied to an adgtessafesgdgr 41QgrikfatslV Qi GUitusk Ao at£s various
servo driving signals based on the tracking error signal TE and the

focusi g egE8kot GRAlHEE St GoAhar &0 dEonatde, RF amplifier 7, a track

junp instruction o~ an access instruction froma systemcontroller 11,

which i's formed fﬁ?&‘azﬁ?Eﬁoﬁoﬁﬁﬁgﬁamdgﬁfﬁié¥gﬁ g?%%ﬁkf%%ﬁﬁ%ignsouﬁé

Cct ober 2002 21 information of spi ndl'e not or rth to control

(he Dl aniahhal YA AT RS ey D Lo el ect Tocust g anc
linear velocity FIG. 3A is a diagrammatic view illustrating an
address format of the disc;
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



(CLV) . The address decoder 10 decodes the groove informati on G-M suppli ed
thereto fromthe RF anplifier 7 to extract address infornmation. The address
information is supplied to the systemcontroller 11 andjysedifgEvVaphous
controlling operations by the systemcontroller 11. ' 'The reproduction RF
signal is subject to decoding processing such as EFM (8 to 14 Modul atiori)
denodul ati on and CIRC (Cross Interl eavelReed Sol onon Coding) in the encoder
and decodef ti a1 U SULC cqdi i al so an address, sub
code data gﬁgggoc %Ftlnhggﬂgxquhggﬁqgh%g%ﬁ%%€ﬁ§§6€ga?he system controll er

11. Audi o data as i ctgécgata ﬁbtained . the decaqdin rocessing such as
EFM denmodul ati on Bhd- cERCIBy 3t Ad287& Lo § TR GV L 1 FBne R BPLe it ten

once into a _buffer menory 13 by a nenory controller 12, It is to be noted
that readi R§ 6P @&Fa5DME e sReMDEetathe BRFiEAPRhARd theadd rEtansf er of
reproduction data in a systemfromthe optical head 3 to the buffer nmenory
13 24 OcPadPRgrapg02 22 are perfornmed intermttently at the rate of 1.41
Moit/sec. The data witten in the buffer nmenory 13 are read out at a timng
at which transferFaf.t k€ nieprodicgrammgdtic ivlgersvowing adnt heampie of 0.3
Moit/sec, and are supplied to an encoder and decoder section 14. The data
suppl i ed t oft ke congadare @ ralidicexslas £ selce | sacdddacersaline piostic iroeprioduct i on
si gnal processing such as decodi ng processi ng corresponding to audio

conpr essi orhy ddast Yr&Hrdhat they are converted into a digital audio
signal sanmpled with 44.1 KHz~and quantized with 16 bits. The digital audio

signal is converteda .nlgr ans NG SEdnlRA i OYv el £n6QNHE! hetokpad@d hen
subj ect to | evel adjustnent, inpedance adjustnent and so forth by an Qut put

Processi ng (§4fd id¥E e Lad Syl b PRt 98Rhmb L AMbEN@ neU aRIM y U <O S SEHW
section 16 is outputted as an anal og audi o signal Aout froma |ine output

t erm nal Iéédb&g]é@%éﬁ{ﬁﬂp@§99{3£U§n {he %&Q§%|p2%%@%$ne out put processing

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

FIG. 5B 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. 8 is a diagrammatic view illustrating the U-
TOC sector 1 of the disc;

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

FIG. 10 is a diagrammatic view illustrating the U-

TOC sector 4 of the disc;



section 16 is supplied also as a headphone out put HPout to a headphone
output termnal 27 so that it is outputted to a headphone connected to the
headphone output term nal 27. Meanwhile, the digital auggp Si Qﬁl gfégr
decoded by the encoder and decoder section 14 is suppli {5 tPer2408¢ t ober
2002 23 digital interface section 22 so that it can be outputted as a
digital audio signal Dout froma digitah -output termnal 21 to an external
apparatus. The digital audio signal is outputted to the external apparatus,
for exanple, by FiIsnsmlsdisoa @derg@ammpticarieabilu¥bentdngeadredi ng
operation onto the magneto-optical disc 90 is to be perforned, an anal og
audi o si gaIX -A0T ase@tSLCOI 6if Nghsi @hak;supplied to a line input termnal 18
is converted into digital data by an A/D converter 19 and then supplied to

the encoder and daendar, Secld ofs ddraria D 201 i 91 68FRESSSIOM f00di ng 15

performed therefor. On the other "hand a digital audio signal Dinis

suppl i ed fraM | ; appa ug:to.a digital input termnal 20, then
R AL A P

extraction cantro €s and so forth is perforned by the

digital interf ti 22. Th di o _data, . | i 0t d
and. docoter Sect P8 143 BF vhiTH BB Ebpy 468, b LOREBATY Drigiasi ng | <

perfornedﬁdyyﬁﬁéqiﬁ%yﬁgﬁgsggtHg?oggﬁpit is naturally possible to provide a

m crophoné 1"hp t é¢rophone input may be used as a
recordi ng signal._ The conpressed recording data fromthe encoder and
decoder section F4%r &4wit tritigEaPRebi anyigwcdddngte@ iimg Hhouf fer

menory 13 QY the menory controller 12 and 24 Cctober 2002
AUX-TOC sector 3 of the disc;

FIG. 15 is a diagrammatic view illustrating the
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. 19A is a.diagrammatic view illustrating a copy
étatus of the disc;

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

FIG. 20 is a diagrammatic view showing a data

structure of a picture (text) information file on the

disc;



24' then read out for each data unit of a predeterm ned anount and sent to
t he encoder and decoder section 8. Then, the recording data are subject to
encodi ng processing such as Cl RC encodi ng and EFM nodul%%iggtggeghgogacoder
and decoder section 8, and resulting data are supplied to a nagneti c head
drive circuit 6. The magnetic head drive circuit 6 supplies a nmagnetic head
driving signal to the magnetic head 6alPn accordance with the encoded
recording data fromthe encoder, and decoder sectjion 8. In other words, the
magneti ¢ head dr F¥€-cricdist 36 IdRGFEINHE. Graed i £ heabrssing perform
application of a magnetic field of the N or S pole to the nagneto-opti cal
di sc 90. Fentieats tdfe sydafintinnobfer téexthmpdepwsesuppl idee a control
signal to the optical head 3 so that the optical head 3 nay output a | aser
beam of areeoordiinmg dmelateprodwpeiabi appaeatuensBdwns igparid .edi by a user
and includes operation keys, a dial and so forth which serve as operation
el ements. The opemat.i o2 dlsenedisad el c foie@Xxanplrengope@ltiaon el enents
regardi ng recording and reproduction operations such as reproduction,

recor di ng.s A urSIOP a ekt api1Ee8di RAk aREW WhaWddinW)capd AMR (Auto
Musi ¢ Search) (head search), operation elenents regarding play nodes such

as nor nal irﬂgﬁ@égtéo&mgrggggﬂ 24 Cctober 2002 25 reproduction and

shuffl e reproduction, an oper on elenment for a display node operation for

swi tching the di sglQying SALe &fadedhabl 8% SE6L QlodtnA M AR | O

el ements for programediting operations such as track Vi Si rack

connectio erasyre,, track_name . nputti. d disc nane | nputting.
Qper at i onq:lerégoﬁné;?i%% f/a?lﬁse %)%efrigf:f)ghiaﬁlgfs wal% ﬁlee di T u%ﬁb% ied to the

Jol | 11, Th | | 11 [
ot rol DAHE JFAThcHRoRE ¢ BRSRREE Akt oMo  RSANGR S T LLPa: FRRFBE™t ne

di splay segtion 24 is controll ed the systemcontroller 11.
play éie tracks and pgcture ?Xles uyixarepro uceg 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



In particular, in order to cause the display section 24 to performa
di spl ayi ng operation, the systemcontroller 11 transmts data to be
di splayed to a display driver in the display section 2424T %tdksglgg griver
drives a displaying operation of a display unit such .as™a quﬁ g c yg al
panel based on the data supplied theretaéto di splay required nunerals,
characters, marks and so forth. The display section 24 displays an
operation node state of a disc being recorded or played back, a track
nunber, a reRAfPE i Hre Jranegewenst FoRditaenian editing operation state
and so forth. 24 COct ober 2002 26 The disc 90 all ows recording thereon of
character informtiléh Qfchms aliagcdmmetnibc whiew iiluatagédngnei dentally to
a program as main data. When such character infornmation is inputted, the

i nputted chooracept sofirphys Sphayedcoadddaksadditdomet &yf itfaukmtdrortiead out
fromthe disc is displayed. Further, in the present enbodi ment, sub data
cal l ed AUXdié@ ihiekcrakeddaharickes2badependent of data of tunes and so
forth as prograns can be recorded on the disc 90. A data file as AUX data

i ncl udes i nformat i oOf2 s At @I Sgramfdtit PLEWYEE 196 cA% 1higkgn and such
characters or still picture can be displayed on the display Section 24. In

the presente, sl T85! cofit dRES dRCRIRI y2focS SUAMIY 4P ahgouipanent for

allowing the display section 24 to display a sti pi cture of data. In

particuIar,iifhgggﬁg%gsgﬂtﬁgggod5g§nkb ?éktlcpicture data of a data file as

AUX data are recor int ormof a onpressed in accordance with
the JPEG (Joint.PqQE gr hig Codin rEx eEts CIoupé §¥$;en1.The.JPEG decoder
26 receives a file'orf” s 11 ﬁ?c ﬁ?g ﬁ§$3 ?gpybﬁﬂc G e5HhAHE %A 90 and
i;?red’ forefgggygebflgog gn gf% rt%%n%r _%%éﬂgéglg}t?qogegggydfggtrol|er
illustrated in FIGS. 23A to 23E;
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 the
buffer memory; l
FIGS. 28 and 30 are flow charts illustrating a
processing 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



24 Cctober 2002 27 perforns deconpressi on processing in accordance with the
JPEG system for the file, and outputs resulting data to the display section
24. Consequently, the still picture data as the AUX dat3,apg.di,spl aygsl on
the display section 24. It is to be noted, however, that, where character
information or still picture information of AUX data is outputted, a ful

dot display unit or a CRT display unit ¥hich has a conparatively |arge

screen and_can ase the screen freely &g sgne degree is preferably used
frequent | y* *RRRFBRFEFRD RPPREAKUEHLL] BEEE i dea to display AUX data on an

external nonitor 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 sonetines necessary to use an inmage scanner, a personal conputer
or a keyboRFECRIPFAONNPHt THRQPREFERREDs EMBORIMINT it is a possible idea to
input information as an AUX data file from such an inputting. apparatus as
just nentioned toAtpeeferredi swboétmedingfabber ppesdndt iimveappamatis 1
through the interface section 25. The systemcontroller 11 is forned as a

m cr oconpudesciriibeddbagoa.CPU, a program ROM a working RAM an interface
unit and so forth and control the 24 Cctober 2002 28 various operations

described herei napgvehe he8s@nt cepbdiifieqt , ' ePMAAUCIHI¥E GRETEH | DO be
performed for the nagneto-optical disc 90, managenent information recorded

on the magget AagRkiteabpeiieh19Qi diali d usdd@ -l XeddF @1 AGSheadn]OC) and
the U TOC (user TOC) nust be read out. The systemcontroller 11
discrimnabg8g a mini disc recording and reproduction apparatus is

used as a recording apparatus and a reproduction

apparatus.

The description proceeds in the following orxder.

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-T0C Sector 2
4-4 U-TOC Sector 3
5. AUX-TOC
5-1 AUX-TOC Sector O

5-2 AUX-TOC Sector 1



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 nmanagenent information
The managenent information '"is stored in the buffer ne ry 1%. mhe? hge
magnet o=opt i cal disc 90 is loaded into tie recording and’r &5F88GEt 18
apparatus 1, the systemcontroller 11 qﬂfses a reproduction operation of
the i nnernost circunference of the nagneto-optical disc 90, on Wich the
managenent .information is recorded, to be executed to read out the
managenent i nformati on afd3sAuKesothgemmpage@nent information into the
buffer nmenory 13 so that the managenent information may thereafter be
referred to upon recordi g4 ReR-eduCkieetodr 3edi ti ng operation fox the
magnet o-optical disc 90. The UUTOC is rewitten in response to recording or

edi ting processing of pregsagysatrac Makgoranticularly, each tine a
recording or editing operation is perforned, 24 Cctober 2002 29 the

system control l er 11 per{Q - i processing for the U-TOC
information stored in the Eu Pg;¥§§}§%%%%§nghd rewites the U-TOC area of

the magneto optical Q%ﬁg }at a predetermned timng in response to the
rewiting operation. 4 ¢ A% data files are recorded on the magnet o
optical disc 90 separately_frqom prograns, an AUX-TOC is forned on the
magnet o- opti cal di sc 90 Pot 5PF&§FﬁgFﬁ&ﬁh§Eﬁ§ﬁF’of the AUX data files. The
systemcontroller 11 perforns al so reading out of the AUX- TOC upon reading
out of the U-TOC and stofeg TREFtABXIFOSEGHYF the buffer nmemory 13 so that,
when necessary, it can refer to the.AUX data, managenent state. Further,
when necessary, tHe BpftdeReashind Qwt Anerabien ouPoRnSXoxyodsed e at a

predetermned timng or _ sinultaneously upon reading out of the AUX-TOC
and st or es 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.



the AUX data file into the buffer menory 13. Then, in response to an
outputting timng which is managed with the AUX-TOC, the systemcontroller
11 causes the display section 24 or the external apparaEgsOCﬁnnectéﬁbgo t he
interface section 25 to execute an outputting operation20f CEha3Pactel % or an
image. 2. Sector Format and Address Forgrat 24 COct ober 2002 30 Data units
call ed sector and cluster are described below wth reference to FIGS. 2A,
2H, 2C, 2D and 2F. In a recording track in the mni disc system clusters

CL are forned sure€egiriaby tas FIgeN 1i,n aFnagndio -asirk ndel cd st €90 NGk es a
m ni mum uni t upon recording. One cluster corresponds to 2 to 3

ci rcunfer @liicdl dudiKgatefoFd 119 BO F&rd&a pheagivehekoCroltAtleudes a
| i nki ng region of four sectors SFC to SFF and a nmain data region of 32

sectors Siy L0 Ay REE [ OTUEG oSSt Febodutiblbndf adat

i ncl udi ng ytes. ata region of four sectors shown in FIG

2B, the sector. SFE is.used. as su sect Qr .whigh_can be us f or
i eam . from an oatﬂ%%%égégd § 18 %%ghﬁla%e% &Eqﬁﬁﬁhg

recordi ng SF TS at T on &8 S wever, renal sectors
SFC to SFE are .not used fo ,recgédin of. dat a. Nbgnmh%lg, TOC data, audio
data, AUXTESRECHPRG Gt (8T e’ P ecdrtdd s METETFRE BT RCAaPE FegPon for 32
sectors. It is to be noted_that an address is recorded for each one sector.
Ref er ri ng™@iFdson s gyeedettbrthe PAFRAEP-OPFAGEY ©AGS dfts cal l ed sound

groups. More particularly, two sectors are divided into 11 sound groups.
Upon recording, the optical head 3 outputs a laser

beam of a high level for heating a recording track to a
Curie temperature, but upon reproduction, the optica}
head 3 outputs a laser beam of a comparatively 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



24 Cctober 2002 ~1' More specifically, as seen fromFI GS. 2C and 2D, two
successi ve sectors including an even-nunbered sector such as the sector S00
and an add- nunbered sector such as the sector S01 inclugg aound ﬁréﬁﬁi S0
to SGOA. One sound group is forned fron1424 bytes and i geeby nt of
audi o data corresponding to the tine o% .61 nsec. As seen fromFIGS. 2D
and 2E, data are recorded separately f P. the L channel and the R channel in
one sound group SG Fox exanple, the sound group S@0 includes L channel
data LO an¥ilkhcifartivelsuhmlal 60, therettthe sound group SQA01 includes L channel
data L1 and R channel data RL. It is to be noted that 212 bytes whi ch nmake
a data region for Theeebhtihanoplticalt headd chanmklthes naghedisobeddf 6ane . An
address format in the mni disc systemis described belowwith reference to

FI GS. 3A ange3Bupfbrak eSer Qhovardn 6efh 04 radiapr aieetedohy o alhest er
address and a sector address. As seen fromFI G 3A, a cluster address has a

val ue of l@ahkjrexd= d;?tib’éﬁsdls@nﬂo apyest phraddrgaenhagsa wal ue of 8 bits (=
1 byte). Thus, an address of 3 bytes is recorded at the top position of

each sector. 24;[9%333%55 0% et dtd on D A0F §fe Bo 585 RE-81 OYR sRAdT ess

of 4 bits, also an a a sound group In a sector can be represented.

For_exanpl g iy &:150U0d ar oy, adg 55,15 dsﬁ%agg@mw STAGETUg Qo { e

U- TCC or the Ilke ng of reproﬂuctl position |n a sound
group is a%!%ﬁaam$¥&éihr“?¥ éhetéF3é$J}¥%£ﬁrt? orms akl g%

processing for the information supplied thereto to detect
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



to allow a cluster address, a sector address and a sound group address to
be represented in three bytes, such a conpacted type address as seen in
FIG 3B is used. First, a sector can be represented with,6.hi e e one
cluster includes 36 sectors. Accordingly, the two high gﬂdggkég?g %@H%
sector address can be omtted. . Siml2arly, since a cluster up to the
outernost circunference of the disc can be represented with 14 bits, the
two high r.hit.s ca omtte By pmitfin he t st._significant
bits of eg%%%5pi§%§§né§t€hﬁn%£%9 d §9§?ﬁs%erg3§d58s§?r§ﬁ ggdress whi ch
al | ows desi gnation _al so, of, a sound group can _be represented with 3 bytes.
Further, CRUHEIUSRSC Birkide nesh mh#cﬁngréhﬁeg Fﬁéﬂt@@c&éﬁﬁﬁ“bed, an
address to be used for managenment of a reproduction position, a

reproduct Po¥ igfififforfeesingkeand grackiBegdcprtarlagdde sordralhehe 24

Oct ober 2002 33 conpacted type. The address nmay be represented in the form
of an absépimdlsddraysr o2 to rdeateratos ganethost ldddassyelfwitof f set
address is, for exanple, a relative address which represents the position
in each pri@uVvdm 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 i s descr mhed alrau Viddeddder Efc@e EOdEE CBheddrodBe 4C, 4D, 4E, A4F,
4G and 4H. As hereinafter described Wth reference to FIGS. SA and SB,
prograns S4ffbrata t L6 SchMeshSs Pl 880 thBreltesirtion RAG M NG 1 dher SO h
cluster on the disc, that is, the 32h-th cluster in hexadeci mal notation.

G is to he notesthdbhala@Py¥sFUIRELERRtYdhte TRLI gWBdeRY iRToERIEAN S a

val ue of the hexadecinmal notation. For exanple, the address val ue of the

address of; d N& 0P §&SEL! PReObyE PEml Lotle AWM L dgeg CtéiStEr 32N,
sector 00h, sound group Oh, is” "000000000011 0010000000000000" as seen in

FIG 4A Warious 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



this is represented in the conpacted type, it is
"000000001100100000000000", that is, 00h, CBh, 00h in the hexadeci nal
notation as shown in FIG 4B. Wth the top address detefm ned as start
point, the address of a certain point in the first prog%én‘?c’f%}?ere e,

t he address of the cluster 0032h, sectg% 04h, 24 COct ober 2002 34 sound
group Ch as in FIG 4Cis, in the conpatted absol ute address representation

as in FIG 4D, "00h, CBh,, 40h". Meanwhi l et t he addresz Qezgri ed above in
t he of f set a&@dP@s‘sgqré‘tﬁc‘e%?%?q‘b%t?%tl%O%, Be TabR" O4s ts@en Mo WEEC 4E

because the cluster 00h, sector 04h, sound group Ch is represented as a
finite differenceTheomative wtiditerpdimt i@re frif ledeo¥vield opradgeads. n
the other hand, with the top address of FIG 4A determned as a start

poi nt, anotchdr aferd didmiosi 4t owhicht beahsfer pfoghemrebsodacdmre, t he
address of the cluster 0032h, sector 13h, sound group 9h as in FIG 4F is,
in the conpliedi abset fdrmeddaesehe” BQbe €8hp.39Hbiay skeen and Ri¥e 4G but
is, in the offset address, "00h, 01h, 39h" as seen in FIG 4H. Like the

exanpl es desgipbesd ahoVven Snbe8ki| #Rdi BedoREp0kadtdadn e deshgnaked Wi th an
absol ute address or an offset address. 3. Area Structure An area Sstructure

of the di sGffblfed Neo PERECBh-68RPUAABNELSddeSGRichaGDalowM th reference
to FIGS. 5A and 5B. FIG 5A shows different areas fromthe innernost

cLrounter engg Mae 18 1E5r HhEtiBA! sthhayThELRRGE iHigi% R a4 (Ctober 2002
35 the disc 90. The disc 5 as a magnéto-optical disc has, on the innernost
gh{)ggg‘;gr S%egciégﬁ% ncgiaé%gﬂ%ﬁgowe\é’ﬁb%ﬁﬁa%"%'&ﬁi%atéo:&&ébf@i&?r m of

processing so that they are converted into a digital

audio signal sampled with 44.1 KHz 'and quantized with 16

bits.

The digital audio signal is converted into an

analog signal by a D/A converter 15 and then subject to

level adjustment, impedance adjustment and so forth by an

Qutput processing section 16. A resulting signal from the

output processing section 16 is outputted as an analog

audio signal Aout from a line output termina} 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



P-TOC is recorded. The remaining region on the outer circunferences with
respect to the pit region is formed as a magneto optical region and as a
recordi ng/ reproduction allow ng region in Wich grooves,as i de Heyes
for recording tracks are fornmed. A section of the rragnegg-ggg?%%g%e i on
fromthe cluster O on the innernost c'? cunference side to the cluster 49 is
used as a nmanagenent area whereas another section fromthe cluster 50 to

the clustey, 2,2 is_ used as_a progr area. in which actual praqgr such
as tunes a({rleqir%%%radé%‘?r%%er%?fé\?h?‘%ggg]uf’gr%gﬁgcﬂlﬁf &F8n |ealo%pé*3:qi/ﬁ%
respect to the programarea is,used as a | ead-out,  area.. The nanagenent area
is illustr3ftel BEHh e of 19k Bewt Spomppcdigatadoyt®idtors in a
hori zontal direction and shows clusters in a vertical direction. The
clusters FeFRinal n2i hee nahageherRalr aRPRyAHUE -buTher dagésal oauddopi t
region. The cluster 2 is used as a 24 Cctober 2002 36 power calibration
area PCA aionskdi$ orutenptedpboethadpusersal efpparadser., eam and so forth.
Tn the clusters 3, 4 and 5, the U- TCC are recorded. Wile contents of the
U- TOC ar e dxcamphaf tey tesssmbsdiona daka har mpitiicaldefabled. i n each sector in
one cluster, and predeterm ned managenent information is recorded in each

sector. The U TOwikd & afecdapiid topyeratienonfed theepagners -iopdiltaal hree
clusters 3, 4 and 5 having the sectors in which the U-TOC data are

recorded. dh&cCHiSiBr €obhe /paPloBmalie UHC@nlad JLGIdEd hei ML Tldn 4%t hough
al so contents of the AUX-TCC are hereinafter described, a data format is
defined i, eaeBo$8EhY" signNCsabpIicl 20d aPNSIR! SBE dRRAGEIENE

is converted into digital data by an A/D converter 19 and

then supplied to the encoder and decoder section 14, by

which audio compression encoding is performed therefor.

On the ot@er 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 inperface
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 mnaturally 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



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 the AUX TOC data are recorded. The region fromth cIu?tgr 9 é& t he
cluster 46 is used to record AUX data. A data file of ABX 35E8PFE f87%ed in
a unit of a sector and includes picture file sectors as a still picture
file, text file sectors as a characterggnformation file, karaoke text file
sectors as a character information file synchronized with a programand so
forth whi ckhghe Ne@deionds for eagdy idakr unity aktd0R¥FedOb2TBENPEta file of
AUX data, a region in which AUX data files can be recorded in the AUX data
area, and smouott laral semnagedhi tdndcdde ARGd GBcodersseothennét-ed that the
recordi ng capacity for data files in the AUX data area is 2.8 Mytes where
an error caheact ithre sysicadimalakd sape esuipact ALsoehtoddngossi ble to form
a second AUX data area, for exanple, in a rear half portion of the program

area or a pe@icdissdhd U EIRECWhes&NEE ShdCEFRamotle apioar 1y area such
as, for exanple,~the | ead-out portion to increase the recording capacity

for data fighes entddd Usi€ e aef SedPfod 9% ar 8ndSedsa3 t3nkuidadla @k 1O
the programarea. In the program area beginning with the cluster 50 (~

32h), dat acqbneored DAl Yo HoddNESiOL Lheclikeqare recorded in the

form conpressed by a conpression systemcalled ATRAC. Prograns recorded and

SoncoT S L onii e S am Rl Al U Tpob kot o, 0 noted
recording of, S & HASHLILN S SEInR! Bo?endeREEnREd M Hl AW VS
accordance with the encoded recording data from the
encoder and decoder section 8. In 6ther 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)‘and AMS

(Auto Music Search) (head search), operation elements

regarding play modes such as normal reproduction, program



It is to be noted that, although, in the present mni disc system a
reproduction only disc on which 24 Cctober 2002 ~8. prograns and so forth

are recorded as reproduction only data in the formof pits can be géﬁg, t he

entire area of the reproduction only disc is forned as & ‘piCEt8P8x&.

prograns recorded on the reproduction |y disc are managed with the P-TCC
in a manner substantially simlar to ttat wwth the U TOC, which is

herei nafter described, and the U-TOC is not formed. However, where

repr oduct i bPPBRARYCHAPE FRAeShUEELPeESPIOGUAL 1A AR LPERREARK- TOC for
managi ng the files is recorded. 4. U-TCC 4-1 U-TOC Sector 0 As described
her ei nabovelepangr fer sodpepheynmadecomediatd vk Fehrovutehbngopkeati ons of
a track as a programonto and fromthe disc 90, the systemcontroller 11
reads out dhspPa¥ifgantatkeol 203 iap Lapnagsneivn i 24 or andi operacdonded on t he
disc 90 in advance, and refers to them when necessary. Here, the U TCC

sectors aselemagesefibri progiak edild nke disath € DénsmgagrMEBL tehckecordi ng or
reproduction operations of tracks, tunes and so forth on the disc 90 are

described. aitik$oh9 Reak@t @dnhladlilhe R-rHIk isrdsisBd tRabthkenaméd Cctober
2002 39 pit area on the innernost circunference side of the disc 90 as

descri bed bﬁﬁﬁEEQHQV%nWihﬁs%eBﬁh%ﬂ%%, filde . SA- Then, managenent of the
positions of recordable areas (recordable user areas), the | ead-out area

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

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

In particular, in order to cause the display
section 24 to perform a displaying operation, the system
control}er 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.



area and so forth of the disc is perfornmed based on the P-TCC. It is to be
noted that, with a read only optical disc on which all data are recorded in

the formof pits, also nanagenent of tunes recorded as can b
perfornmed with the P-TOC, but no U-TOC is forned. Detai ?édgﬁég%?’f p%erOQn of
the~P-TOC is omtted, and here, the U—GEEJC which is provided on a recordabl e
magnet o-optical disc is described. FI 6 shows the format of the U-TCC
sector 0. It is to be noted that, as the U TOC sectors, the sectors from

the sector 0 up tohéhéisecpora¥leasn becprdindedheardnaminghahmcsnt ors, the
sector 1 and the sector 4 can be used as an area in Wich character

i nformati ofinferivatien ee@nded anddatk SROiOIWIA dls Lsatamsgad area into
whi ch recording dates/tines are to be recorded. First, the U- TOC sector 0O

required wihbedenfdilhyf ¥o rae%qro@%amnﬁa_eﬂ{ aglied | owHnerAtdipns for the
disc 90 is described. "The U-TOCsector 0 is a data area in which 24

Cct ober 200740 HRIAGHEA LY Tl QLA PLL Y 608ELANG Prograns such

f
C
as tunes recor%e y a user an reas 1nto whic prograns can be

ded [ ded,. F I ' ' d
corcain tRLeBRCE e Ane i iR q i e HEFFab e RO RRESERY D ¢ o

area on the disc 90 fromthe U TOC sector. 0 apnd records audio data into the
free area.qﬁ?%lﬂ??ﬁéﬁﬂmfﬁﬂﬁxdﬂﬁﬁnf§e§§§ﬁ&ﬁ¥ %h, an area in Wich a tune to

be reproduced is recorded i;s discrimnated fromthe U—T%ifgct or 0 igmd t he
area i s accessed FYTEBEFor Ala thEpPEEFED o PR RSy 4P 1957 052 hbeft i on

of the data reg;on (4 bytes x 588 = 2,352 bytes) of the U-TOC sector 0, a
AUX data which make data files independent of data of

tunes and so forth as programs can be recorded on the
disc 90.

A data file as AUX data includes information of
characters, a still picture or the like, and such
‘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 Grouﬁ) 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,



synchroni zation pattern in which several 1-byte data of all Gs or all is
are formed successively is recorded. Then, an address including a cluster

address (Cluster H) (Cluster L) and a sector address (Sectqr) is r ded
over 3 bytes, and 1 byte of node information (MODE) is 2§d§8%°%ﬁ5 @@ﬁés

mentioned forma header. The address aofy 3 bytes here is an address of the
sector itself. The structure of the header part in which the

synchroni zation pattern and an address are recorded applies not only to the
U- TOC sectRATIPIAR GecompressdoP progecgingein2egzoriapoe suditortshe AUX- TOC
sectors, AUX file sectors and program sectors, and although description of
t he headerJBEG tsypftemyfof the §éteor snlepuitpatseregadddingedlata hto ef er ence
to FIGS. 8, 9 and 10 is omtted, in the header part of any of the sectors,

an addressipd dhepregt fectisfl b4andcéheeGyoabipni ZRki garipat pdidtudle
recorded in a unit of a sector. It is to be noted that, as the address of a

sector itshifa é@etﬁéuﬁﬁﬁrdédgrﬁ§§ Hisb@ﬁ&%%e%EEQHéWé%db@é#iéﬁc@abhgh
order address (Custer H) arid | ow order address (Cluster L) and the

sector addygss (Sector) is represented with 1 byte. In other words, the
address is not of the conpacted type Then, at predeterm ned byte

positi ons, data_of, a Jraksry SOde, nggggv%thgt”%mumr (Fidst TNO

of the flrst trac a tra fhe 'l ast trac sect or

use oLt etlgho et 8%°%§ga&nmg G T 4 96 AR e, Fort
fgeﬁfﬁflségf TYBFEFggéoﬁgllN%# %ﬁ?pgﬁéﬁéﬁéifGﬁ%§P§g¥%3%§%9g§yrEBdelng
operations ﬁféﬂoﬁgﬁda comparatively large screen and can use the
screen freely to some degree is preferably used
frequently. Therefore, it is a possible idea to display
AUX data on an extereal monitor apparatus or the like
which is connected to an interface séction 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



by a user, free areas and so forth by nmaking them correspond to a table
section which is hereinafter 24 Cctober 2002 42 described are to be
recorded. In the table section which is made correspond %o t he oigéﬁﬁs
(P-DFA to P-TNO255), 255 part tables Olh to FFh axe provid8§t°PhTe part
table, a start address which defines a start point of a given part, an end
address which defines an end point of pBe part, and node information of the
part called track node are recorded. Further, since a part indicated by a
part tabl eviwyioqyos sidnatheonls et tibeshdidweeipaboyel i nk i nf or mati on
indicative of a part table in which a start address and an end address of

the part of the desknnat rerogiddindeol Mepdicludatitlashewaten resorded. It is
to be noted that the term"part" signifies a track portion in Wich -

successi ve piaifdred | 1B aife BLH AR S LRl §Y5€09b1 NHaHEL¥mRLONE track.
Addresses represented as start addresses and end addresses designate a part

addr osses APdR it RodBLE Mk A Ah 8K B it 00 s tBRS: os a
appar at us- P S yhedh o BTt hBiad "afel “FRAGKRE BrigtiRRgRIT IR aci
as a set of aydi,o data. are recorded physicall 24 tgber 2002 43
di scont i nuSUsi Y B fﬁ%%r%?%tyq §YEF_ Iq?%F%%Iiﬁﬁt§¥ gﬁﬁ?ﬁl?énﬁseﬁrouble
|0 reproMet] S QST 8H O DYesUesSse! ¥ELY-A88°3Y 18 LIRARL 94 O
area to be played back on the magneto-optical disc 90
based on the management information.
The management information is stored in the buffer
memory 13.
When the magneto-optical disc 90 is loaded into the
recording and reproduction apparatus 1, the system
controller 11 causes a reproduction operation of the
innermqst circumference 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,



Therefore, audio data or the |like are sonetines recorded by a user over a
plurality of parts in order to achieve efficient use of recordabl e areas
and so forth. To this end, link information is provided, and for e | e,
by designating a part table to be |linked based on the nGAb8FECRIH ?@ﬁth
given to the individual part tables, the part table can be linked. In
particular, in the nanagenent table s ion in the UTOC sector 0, one part
tabl e represents one part, and, for exanple, for a tune formed fromthree
parts |inkde tsy=sah obherollée parpepdoirinisoNs THCe upsiadgedy Wit h t hree part
tables linked wwth the link information. It is to be noted that the |ink

i nformati groceseingl fyrr enecoendedifyoamudlivd GftdnE® POSild ansEfért he

U- TOC sector O obtained by a predeterm ned cal cul ati on processing. That is,

a part tabd@ndls{ desi gnat edwly t8f4che(bi-Rod RhQUIRA Qe Xfddedyte) . Each
of the part t es 0lh to FFh in the U TOC sector 0O indicates contents of

T o R 3 el B L i VR

poi nt er tes a_defective region on the nagneto optlcal di sc 90
and de5|gtHF€§ %95%? g?aﬁpgrggl?ﬁé top one of a plurality of part tables

whi ch represents ack _portjon_p art or ent track portions, that
is, parts which %e%ug 5%F%vfﬂ£ g ﬁEFeEFFV dF?gqﬁﬁqﬁﬁ: ¥° damage to
the sane. In short,.if the nagneto optical disc 90 includes a defective
part, one PEIFRLp&isct 381 6P IHtF&YFﬁWquﬁﬁﬂﬁﬁﬁﬂﬁi|?Pt%%xpﬁ?ﬂtéﬁ P- DFA,
and in‘the_corresponding part table, the defectlve part is indicated with
start and EPMmeddPBssbe mpgneter opith cae didihel ®-69¥ i 2h1oWiEE 90 i ncl udes
anot her defective part, the part table of this defective part is designated
as the |i MeRagenanti 6 ithet AUXf dade dddi@oned part table, and also in the
part table, the defective part is indicated. If no other defective part is
i ncl uded, then tHEh¢|skstahoraptrohley 3ddt perfiommardisy rtearddDhg ohkch
i ndi cates absence of any further Iink. The pointer P-EMPTY indicates a part
tabl e of aofiohhesaUXpaOC wponhecadpnanewf <f ptiealViT9Cohndontosed

the AUX-TOC into the buffer memory 13 so that, when

necessary, it can refer to the AUX data 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 timing which is managed with

the AUX-TOC, the system controller 11 causes the display

section 24 or the external apparatus connected to the

interface section 25 to execute an outputting operation

of characters or an image.

2. Sector Format and Address Format



part tables in the managenent table section. Wiere a non used part table is
present, any one of 0lh to FFh is recorded in the pointer P-EMPTY. Were a
plurality of non-used part tables are present, such part tables are
successi vel y designated 24 Cctober 2002 45 with Iink i4ff HGHREEENZPPEmM t he
part table designated by the pointer P—EHPTY such that all of the non-used
part tables are |inked on the nmanagenent tabl e section. The pointer P-RFA
indicates a free area including an erased area on the magnet o-optical disc
90 into which dat ®acan Wwid t iddldred gk clast gad eslaspart akabkbesoribled t op
one of a plurality of part tables which includes or include a part or parts
as a track Pperdw ONieh POféi &Nse Wb CRIES! MBAQr 2BQr My farcam e, In
particular, if a free area is present, then one of 0lh td FFh is recorded

in the pointer P RAa 3UbdiifhdAtadiRbl CRE!FEAINGLEE gsition,the part

which forns the free area Is 1ndicated wmth start and end addresses.

Further . whef eegoplUEel LEY 6 RUSNSRAELS s3LE1Y 838 MaorPTid M hefy wor ds.

where a plurality of "'such par es arepre e part tables’ are
successi vel esignated with |ink intonnation.qptil the |ink, infornation of
00h 15 fourtPSrses GLUEHERREPESTI § PRPGIERaCRE & YRHThere St Ml yerht of
parts which forma free area with part tables. In FIG, 7, the parts 03h,

| Bh, | Fh, 2Bh*&h8*ESR*TEPRPRIFrER &r &8 Anfidd ts‘i%l‘ilr?‘i”%‘(ed

beginning with the pointer P-FRA. Al so such defective region as descri bed
above and non- usedRPERETIRG| € BFG- ndBageBei RLYsseR Cr ilGitddes a pq

Cct ober 2002, 46 Referring back to FIG 6, the pointers P-TNOL to P
linking region of four sectors SFC to SFF and a main data

region of 32 sectors S00 to S1F.

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

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

Meanwhile, 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 furtﬁer divided
into units called sound groups. More particularly., two

sectors are divided into 11 sound groups.



- TNO255 indicate tracks of tunes or the |ike recorded on the nagneto-opti cal

—-—th-5€—-90-by—auser—For—exanpte, the pointer P-TNOI designates a part table
which indicates a part or atop one with respect to tine gf a Iura%ldotz\;/1 of
parts in which data of the first track are recorded. Fof~eRahpre t une
of the first programas a first track is recorded w thout being.divided,
that is, recorded in one part, on the gisc, the recording area of the first
track is designated with' start and end addresses in a part table indicated

by the pointer P+id¥dl.sgedihbsaliy, aatuseeafl rirbe yaamnd Ju egi@mms a second
track is recorded discretely in a plurality of parts on the disc, then the

parts for dwsli saét89sihe Eeeebdad iPRINFINS A dben SeeRPErtiaskcfbe
designated in accordance'with an order in time. In particular, beginning

Wth a pardydble ¢arsi graksd Ryot fa%do%ptﬁd{’rﬁmpgre hgeQLBE! sRaRt oAbl es

are successively designated in accordance w an order rntine with link
i nformati o.lipk_t part ntil t art t H# 0s h'nk { nformation
i s 00h is%%cﬁééeo?hgs%a%PﬁgPﬁgf S|°|“r?k%§g‘£r?‘ipss?g ‘{?E%JMe oSoRAr %1 bed
her ei nabove wi th referenc% to FI%. 7. Since all parts in which, for
exanpl e, QWO ITREP 154 TEKPshef T2 2y RELOH PRt G BIPECBRded are
successi vel y designated and recorded in this manner, when reproduction of
t he secon®PRePREoPEoPEARP £8 tRe CFFHIRPIMH Y heCr EBBPohiBE Phelieédnd tune
is to be performed using the data of the U-TOC sector 0, the optical head 3
and the nd®®®€tc head 6a can be controlled to access the discrete parts to
extract the continuous nusic information or to, effect recording with the
recordi ng area uskg eeencfram FIGSR 2B anth@fr daka rxeecrecopdedt abl e
magnet o optical disc 90, nmanagenent of the 'areas on the disc is perforned
based on t#eprPraoelandomartdgeferdhaginelirmesd the R channel in one

sound group SG. For example, the sound group SGO00

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

sound group SG01 inc¢ludes L channel data L1 and R channel

data R1.

It is to be noted that 212 bytes which make a data
region for the L 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.

BA, 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.



" free area and so forth recorded in the recordable service area is perforned
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 nanme is to be appli%t Qarapere@dPded

track or a disc nane as information of the name or the |like of the disc

itself is to be applied to the disc. IB2the U TOC sector 1, pointers P-TNALl
to P-TNA255 are prepared as a pointer section which corresponds to recorded

tracks, and 255 slratrtHed) ey RRAdigig & o@sd grdufcaaliees2002 48bdesi, gnat ed
by the pointers P-TNA1 to P-TNA255 and one sl ot 00h of 8 bytes axe

prepared. Hisddaseetss dfi s Ebﬁﬁduﬁﬁéuﬁoinﬁan%@%%&t can ¢haracter data
in a substantially simlar manner to that of the U TOC sector 0. Character

| nf or mat i on-&,ePELERELANT Fodi SEaddid © Of 2 L6ALE §2BRp! ahgegkded i n ASCHI
codes in each of the siots 0lh to FFh. For exanpl€@, inh a slot designated by

t he pointer C | tied ree i to.the first track by
a user are dré;sc%_{r‘\%%q %%?ﬁ%ﬁ%ggégggsfsgt tlﬁg Pi n%gg%vx\?t heI ilnIE&:i’nf ormation, a
nunber of characters_greater thap.7 bytes, (7 _character.s y. be inputted
for one tra%%‘g:‘r’f‘gi ’frd ngﬁ?)égﬁgf'ﬂﬁt ¥Pﬁétgf’8t o (W“ég lﬂr}tﬂeas ﬁ%u$$epar ed
as an area for exg¢lusive use to record a disc nane and is prevented from
bei ng desi HE?®R b§ #hioBBAnter P-TNA(X). Also in the U-TOC sector 1, the
poi nter P-EMPTY is used for mapagenent of non-used slots. 4-3 U TOC sector
2 FIG 9 shows the¥ ofatwa¥. the hadl-TeetoF sheTAFXYTPEC d@codider is a

data region tn which recording
to allow a cluster address, a sector address and a sound

group address to be represented in three bytes, such a
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 bitg 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 for
management of a reproduction position, a reproduction

timing or the like is described in an address of the



24 Cctober 2002 49 dates/tines of tunes recorded by a user are recorded
principally. In the U TOC sector 2, pointers P-TRD1 to P-TRD255 are
prepared as a pointer section which corresponds to tracks recorded, and a
sl ot section designated by the pointers P-TRDL to P- TRDZ850F§0BPEPAPe4.
Further, 255 slots 0lh to FFh of 8 bytgg are prepared in the slot section,
and the U-TOC sector 2 is used for nmanagenent of date/tine data
substantially in a simlar nmanner to that of the U- TOC sector 0. In the

sl ot s OlhcobmpRidted asgidli nghdaladdriess mefy basentésekted aie tieeorded in 6
bytes, in which values corresponding to the year, the nonth, the day, the

hour, the s@riidE aifl dHI BRCONEI@F Esé 66T PR RUCEBERI Vel ¥nf BF £RREN One
byte. The remaining 2 bytes are prepared for a naker code and a nodel code,

and code 4Rl d 8P xRl 3G A MANHARIING, o LEGRILN apERLRIYS Used Tor

recordi ng of the tune an a representing a type of t recordi ng
appar at us for .yecording are recorded Lp.them FEaqr.,e I if a track
as a first umf%syéﬁégn%ﬁgﬁ%ﬁ?%tfhgﬁﬁi %?1PH8H eﬂeengbﬁggﬁﬁ% ate/tine,

t he maker code of the record%ng E Baratus uggd %nd the'queléﬁf axe
recorded MG £%1DtV i Ghbk ebie g ERESpbPntBF POPRBPEILIZR 2002 5
0, The recording date/tipme data are automatically recorded ,. by the system
control | ePTPERHR A erminednafnpcPAGE tEPBCRE FRHE &4AT<HGh %of BMbytes is

prepared as an area for exclusive use to record the recording date/tinme of
the di sc S%PRRLYrel cHredoffantbaffgetssigndessipachdelov with

reference to FIGS. 4A, 4B, 4C, 4D, 4E, 4F, 4G and 4H.

As hereinafter described with reference to FIGS. 52
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,



pointer P-TRD(x). It is to be noted that, also in the U TOC sector 2, the
sl ot pointer P-EMPTY is used for managenent of slots which are not used. In
such non-used slots, link information is recorded in place of a nodel code.
Thug, the non-used slots are linked with such |ink inforfifaPF6RPBEGERME ng
with the slot pointer P-EMPTY to manage, { he non-used slots. 4-4 U TOC
sector 4 FIG 10 shows the U TQC sector3¥. The U-TOC sector 4 is a data
area into Wich inputted character information is recorded when a tune nane
as a track swmmel i growp béh appl ivdrie. a4 Cr dek dacaheeddmpaxteskr or a disc
name is to be applied to the disc simlarly to the U-TOC sector 1 described

her ei naboveabd\sl €oa@ HEIFEEH fephesenpactisanael il ®IGL0 ant v K @&hi he
format of the U TOC sector 4 is substantially simlar to that of the U 24

Cctober 2002091, TReRAiOfe 1 tHOWRYS e s b NEebb T D8 6ok &4 1@l Itaws recor ding
of 2 byte codes as code data corresponding to a kanji or a European

character, & 24rLLoNLA-dabacakibAC 1Y THorEe e, ladhs A& sfenan

attribute of a character c I's recorded at a predeterm ned byte position.
Managenent of ragtey infor ion,of .the TOC s r IS ormed with
poi nters P-ThA P‘?b E’E ggsggghgl Sggsﬁfﬁ tot)d_lhgh%edpggﬁgrgn% ed %‘%/)&E‘liue poi nters
P-TNAL1 to P-TNA25 Lt is to be nqted that, the recordi ng and reproducti on
appar at us 195?u?hghpiﬁs§ﬁ¥’r5ﬁ88&ieﬁeﬁf E‘a%’ﬁ%&(ﬂ ede]aé)'{%’b?%‘aﬁcgf%‘ﬁ gﬁ?y di sc
on which no UTOC is fornmed. \Were such a reproduction only disc is used,

it may have®tHhFaRPEFiPRf BRRYLASA BY &h& OMARALERF t rack names recprded

in the P-TCC t hereof.
On the other hand, with the top address of FIG. 4A

determined as a start poiné, another certain position in
the first program, for example, thé address of the
cluster 0032h, sector 13h, sound group 9h as in FIG. 4F
is, in the compacted absolute address, “00h, C9h, 39h" as
seen in FIG. 4G, but is, in the offset address, "00h, O1h,
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. SA shows different areas from the innermost

circumference side to the outermost circumference side of



In particular, sectors substantially simlar to the U- TOC sector 1 and the
U- TOC sector 4 are prepared as P TOC sectors, and a disc naker can record a
di sc nane and track nanes on the P-TOC sectors in advance. 5. AUX-TOC 5-1
AUX- TOC Sector O In the disc 90 in the present enbodi mert, Océgbens20024

Oct ober 2002 52 in Wiich AUX data files and the AUX-TOC are to be recorded
are set as described herei nabove with ference to FIGS. 5A and 5B, and
character information, image information and so forth i ndependent of tracks
of programeSups@sgd unes can be recorded as AUX data files. Such AUX data
files are managed Wth the AUX-TOC. The AUX-TOC is recorded three tines

repetitively oveqyd ghust 9os. and ASROICINGlY 25 8 HRAGSTERL AR

structure, 32 sectors’in-one cluster can b€ Used simlarly‘as in

In the present_enbodijent, the AUX-TOC sectors 0 t.o 5.are.set to nage
the AUX darBaitest & e i s et hefdif FRrBEY FRIPE idt B¢ er‘,zﬂifngOC
sector 0 is described with reference to FIG 11. The UX-TC% se toxr1 Ois
used as ar?‘%?r%aé%"ﬁ ottt FR% t2BPeChr PRRPRAPFY PR LS ﬁ&r’?a&ﬁf@?w an Be area

in the overall AUX data region. As seen fromFI G 11, in the AUX-TCC sector
0, a headé’r"’i‘%liﬂiﬁ%‘:%ré@gt or address (Sector) - 00h and node information
(MODE) - 02h is recorded first, and the four characters of "M, "D', "A"
and "D' are recorthel Henaimintormmaoionsm | thedevten girsgimfrexsindermr
byt es, at predeterm ned byte positions. The characters "M, "D', "A" and "D’
i ndi cat e avitdt maespéctintoatherptor tedion24 sOftoodmerd 20922 magneto-

opticai region and as a‘recording/reproduction allowing

region in which grooves as guide grooves for recording

tracks are férmed.

A section of the magneto-optical region from the

cluster 0 on the innermost circumference side to the

cluster 49 is used as a managemept area whereas another

section from the cluster 50 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



53 commonly at a sane byte position in the AUX-TOC sectors which are

herei nafter described. Further, a maker code and a nodel code are recorded
at predeterm ned byte positions following the format ID,_ and used sector
information is recorded at predeterm ned byte positions $olcéfbrg £AB2naker
code and the node code. The used sector_ information indicates a situation
of use of sectors in the AUX-TOC. The é’iﬁght bits d8 to dl which formthe
Used Sector 0 correspond to O to 7 sectors, respectively. In a simlar
manner, theodey tcmlddbraridin eirddhepdseamindbeatod foropneppondower8 to 15
sectors, respectively. The 8 bits d8 to d1 of the Used Sector 2 correspond

to 16 to 23da3ecitiieht /ESRECd et YhedCaBibsbsFE8tho dl of the Used Sector 3
correspond to 24. to 31 sectors, respectively. In the AUX-TOC sector:- 0, a

poi nter section ignf @REELILERRAOIN &f Sifg EVPTohang - FoBLANK. rbBoRqbab! e
section, 99 part tables of 8 bits in which a start address, an end address

and |1 nk | RRANRIIRN 416, | OF Btk SYCHoLNaL TRERISRRL QS dlhie AW flata area

may be perforned in sIm manner as wt sector 0 descri bed

her ei nabov I n thi s nsta wever art tables Qlh t h are ed as
the table ?eac |oftn t 1he'§ %‘r%e i hY Bar F’?\S}t § 65006 S?t Légber

2002 54 are no used vm h all Gs (zefo aced therein .S to e noted
hat auhafg#%eerw? B ARG R ER S g SRR AR, Guir

possi bly be used as the table section, for Era ctical use, it is sufficient
to use 99 FRItanl dher &~ TG A Te HegRe ’rﬁé"?%&sSﬁc%?e?héhﬁ&ﬁ t abl es

01lh to 63h are used as the effective table section is that it is determ ned
taking a pdrimesl iR tpakhrse oflunterssf fer 4meRs yp I2viRg the sectors

in which ;he U-TOC data are recorded.

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 thg thfee
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 unié of a sector and includes picture file
sectors as a still picture file, text file sectors as a
character information file, karaoke text file sectors as
a character information file synchronized with a program

and so forth which are hereinaftexr described.



consi deration. The pointer P-EMPTY is used for nmanagenent in the formof a
| i nkage of non-used part tables in the AUX-TOC sector 0. The pointer
P-BLANK i s used, for nanagenent in the formof a |inkage of part tables of a
free area in the AUX data area, that is, non-recorded ré&di ®sobaro2@hAZch
AUX data files can be recorded. It is %. be noted that a start address and
an end address are represented in conpacted representations and
consequent|ly designation up to a sound group position is allowed. However,

in the AUX- TCC seeattar f4lieh diheauy e, enbeey 08At ini Whiiehpregcdaked to
designate an address in a unit of a cluster, and all Gs are placed at the

dat a posi tfijQred e A d NBe SoSQUATI AT PHR HBK! daRtal R eECtHa 3 A d@gdr ess
and end addr ess. 24 Cctober 2002 55 Also the start address and the end

addr ess “§¥E(M§hééb§~@¥éﬁstﬁg égg_#ag[e section or the slot section in the
o ed be

AUX- TOC sectors 1 5 descri ow are represented in conpacted
representations. _Further, .the prescyipfi of u o_whi ch data it a start
address or an en tédﬁ?eéélﬁ%érgﬁg?eéh$é gﬁ?f5?8ﬁfﬁéﬁ8n§§ﬁaﬁﬁ§?éﬁgn%ector
contents, ch prescriptjons_are _hereinafter described suitably. Were the
AUX- TOC i§éﬁﬁ}ﬁgﬂf%ﬁ hgrgﬁ?oﬁﬂétPBﬁaoﬁFfadP§b,'ﬁ% 1o ] BT USRY i nk
information. 5-2 AUX-TOC Sector 1 The AUX-TOC sectors ~1 to 3 are used for
nmanagement®IHOhHi CRTF e FiPRsSYE LR fPdFi @t di%e AHFIMRA 1 on. The AUX- TOC
sector 1 shown in FIG 12 is a nanagenent sector as a picture allocation
table and is used¥&t HankgcpestibledhpPalpried secorded s it wxediles in

the AUX data-area. Wth the AUX-TOC sector 1, nmanagenent of picture
for example, in a rear half portion of the program area

or a region on the outer circumference siae than the
program 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, althougﬁ, in the present

mini disc system, a reproduction only disc on which



files is perforned in a manner simlar to that with the U-TOC sector 0. In
the present enbodi nent, the file length of a picture file of one still
picture recorded in the AUX data area is not prescribed specifically. In
the present 24 October 2002 56 enbodi nent, however, 16¢ pictrhes ?gp%s in
t he maxi mum i ncluding a cover picture can be nmanaged as herei nafter

descri bed. Accordingly, also the nunbedgof substantially recordable picture
files is 100. The cover picture nay be, for exanple, a cover picture which

15,2 01 sc imackplas dde dd keortR die AXOTECSSE! SepkoddcHIGhOLMY oS

(Sector) = A h and node information ( are recorded in the

header . AS ! £ suifs PRELY) of pbecusedl LR IRRSORIRNLAl A0 it e 11 oo

ot her than the cover picture, rs P- are fornmed in the

AUX- TOCC t 1. At.individ byt it i th i nt f th
poi nt er E?‘éiﬁgeggr?%r?%‘égﬁ%ﬁ}’/‘lﬁt‘g&i}’nﬁég?gggi %IO%?‘% IrgFo atel?g%lt %E%%‘S'serg?‘?on, eOOh

is recorded. However, in order to allow the magneto-optjical disc 90 to cope
with a cas@TRETEH TREOFURAgORf thegreRreruRAREr o8 Ypiddf €498 | es is made
possi bl e by an expansion of an AUX data area or a change of the tile size
in the futtdnaged;€iphsthe| B-T8Csén, ag@apRerpsubEdes tp.aaNg »oimiar
poi nters P-PNOLOO to P-PN0255 to byte positions fromthe byte position
fol l owi ng tHRe PoerhtBishpthr i -T8CP FRIGH d6 hiexeiyiad tegsidqsaridied he
poi nter P-PN0255 indicated in blankets in FIG 12. 24 Cct ober 2002 57)
Further, tHmndethenUeoTOQ bytBeetf fbkmeidng t he maker

However, where reproduction only data files are

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

is recorded.

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

As described hereinabove, in order to perform a
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-T0OC is formed in the



code and the.nodel code is used for the pointers First PNO and Last PNO. In
the pointer First PNO ~the nunber x of the first one P-PNQ(x) of used ones
of the pointers P PNO1 to P-PN099, and the nunber x of the |last one P
PNQ(x) of used ones of the pointers P-PNOL to P-PN099 i $4r8e&plied 2902 he
poi nter Last PNO For exanple, if it gg assunmed that, from anong the
pointers P-PNO1 to P-PN099, the pointers, P-PNOl to P- PNO5 are used, then
the pointer First PNO = 0lh and the pointer Last PNO ~ 05h are recorded. In

the point gyitsestdDron A0 idiCe PROHE ESrFuREBAealtd iDL adite f@IsBd.
Further, in the table section, 99 part tables 0lh to 63h in each of which a

start addrﬁﬁ%s %ﬁﬂ@@dﬂrﬁéfeﬁ@es o?l GEEher@E@%e@&@& Fig!l . sqpde are

recorded are forned as part t bytes corresponding to the
i ndi vi dualg, nt th| Ll rI 19 ‘#‘ sector O,
t he renmi nllﬁegl pa[rg%&f%ebq‘ (i‘rcﬁ F%E ﬁg%}:go%t %usé: eb%u%%zer 0S)
placed theyein k&é art table O pev tedfrombel g, desj g ed by
any pointe %91’6‘;-? e EXRTERF Vel )trﬁFo Pé’sts arﬁaerf"agae‘?'fg Yh%fb JB§ft’"cture
file positi oned as a cover picture. The |cture node_nenti oned above is
24 COct oberrZRRO2LSE $f obPHEY afsbhpndife ﬁ&r PHAATTOPIEPIaCRoGBP picture.
The pointers P-PNO1 to P-PNO99 are _used for nanagenent of regions, in each
of which dheTQF ct drte i |t ike rreerdethaby WeshgRamerg ejaf t9RE} @31 par t
table. For exanple, in a part table designated by the pointer P-PNO, a
start addr&bsc em %hmhddlbséaandaaeplrm%cﬁel dehe &R of Dide of a
picture file of image data for a first picture are recorded. It is to be
not ed t hatalswthahagereiXt TOE seokesr recoridesl rmemaych@dit cahi bk i s
performed' by linking part tables

performed with the P-TOC, but no U-TOC is formed.

Detailed description of the P-TOC is omitted, and
hexre, 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 séctor 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



- Wth link information (Link-P) is not perfornmed. In other words, one
picture file is not recorded in sections physically spaced from each ot her.
However, non-used part tables in the AUX-TOC sector 1 are managed with |ink
information, Wiich is provided by the 8th byte of each pdr®ctabge, 2002
beginning wth the pointer P-EMPTY_ The pointer P-PFRA in the~AUX- TOC
sector 1 is a pointer to be used for mAfagenent of a free area where

pi cture data whose anount is smaller than 1 cluster are recorded in a

region of %ﬁldﬁéx@éni N NS OS SRS B R ATy t PEghRAEAG bRogR@md Cluster in

whi ch picture a are not recorded is a non-recorded region as a

reCOfdab'Zg 21&%5% J@@@c@x;&éc?eb '§3548 §98rE5e§”a§@%ei§xt%f a 24

Qct ober section as a fréee area Is recorded I'n a part table
ure.node in ea%%dpart table in

desi d . t.h i P- PERA. _Th i
tﬁzl %\rl]J?(t 'eI'O(Y 1e°f:lf g‘?lpé)é’l?ate[g% SEAhtRe nﬁ%lcégfﬁ%a‘g}ﬁﬁwﬁnlfngleﬁﬂir 4 copy status of

a picture file recorded in _an address desj gnated bé each part table. The
picture node as af8T XA PLfpde§ & HAGh TeeRds oRAnpFEOT n2sGER t4 I anner
as illustrated in FIG_ 19A. The picture node is conposed of 8 bits dl to
d8, and a cope seRt@sthe dhr cdf edthy ereteRocpntsodled ldnFeprchme copy
status is information set regardi ng Whether or not copying of a
correspondigit g cfruee 4r¢a o8 phendiseddO Arom Shendt-Fce sedtathed copy
status is Oh, then this represents that copying is permtted, and the
pi cture filantareterdsprediangahanbstoothei feee kfreshe Oopyhset atheri s | h,
this represents that copying of the picture file is permtted only once. If
t he copy stlng, i sp@h, répreduepleagnta bliret depwhiglofa thmeitad e file is
permtted only once over

reproduced is recorded is discriminated from the U-TOC

sector 0, and the area is accessed to perform a

reproduction operation.

At the top position of the data region (4 bytes X

588 = 2,352 bytes) of the U-TOC sector 0, a

synchronization pattern in which several 1-byte data of

all 0s or all 1s are formed successively is recorded.

Then, an address including a cluster address

(Cluster H) (Cluster L) and a sector address (Sector) is

recorded over 3 bytes, and 1 byte of mode information

(MODE) is added. The bytes mentioned form a header. The

address of 3 bytes here is an address of the sector

itself.
The structure of the header part in which the
synchronization pattern and an address are recorded

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



an authenticated data bus. If the copy status is 3h, this represents that
copying of the picture file is inhibited. The remaining 6 bits d3 to d8 are
undefi ned here. 24 Cctober 2002 60 If copying of data_is perforned for a
certain picture file, then the copy status to be given £8 PEEOB?Et ¥tile
after copying is updated in such a manner as illustrated in FIG 19B from
contents of the copy status which has4deen given to the picture file before
copying. In particular, if the copy status of a certain picture file is Ch

before comudGedtsys | heugopycssatusre) noxgirdaR sedduxPiatare file al so
after copying. In other words, copying of the picture file is permtted any

number of i m(ghééﬁigrhgﬁdhﬁfgﬁghghtG%s%%Q%ﬁ%&HlEEiéhéjhéﬁdgﬁ bef ore

copying, then the copy status is changed to 3h“of ter copying so that |ater
copying of the picture fi is iphibited. .,.5-3 AUX-TOC Sector 2 FIG 13
shows t he pfaoI&rracF ot h%EA _T&nggﬁo%ef_e’-f‘ﬁ‘ tﬁf)(-dﬁiflészgt?: %rWJZtlilS used as a
picture information table and as a data region ,jnto_whjch

i nf or mat | FP TR prt IFESt nPor AafPon 1% 1A i Fact pp(‘,‘\'f(\/[}gégﬁaf’f‘e

recorded, the information as the picture information is recorded as
char act er BHiortht3n. ofietBe eRELBTELur® AddRaft ivh FhetRechPEsent

enbodi ment_may include a picture name, a recording date/time and a URL
(Uni form 1teeltapedrtheosysehresdgatd ao@rtdrgrviaxereaeedadt inqgre,

before the AUX-TOC sector 2 is described, a
unit of a sector.

It is to be noted that, as the address of a.sector
itself, the cluster address is represented in 2 bytes of
a high order address (Cluster H) arnd a low order 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 recoxrded.

Further, a region is prepared in which various
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



structure of a picture information file recorded in the table section of
the AUX-TOC sector 2 is described wth reference to FIG 20. The picture
information file here includes information of picture informatjon
corresponding to one picture file. As seen from FIG 204% ReEtpPefus@d2
information file has a data unit as a chture nane di sposed at the top
thereof in the formof ASCI| codes or sone other character codes. The
picture name is recorded in accordance with the format of character

informati ofe869Hd80akB RoSbe! Rkddded) TOC sector 4 shown in FIG 10. Next
to the data unit as a picture nanme, 1Fh indicating a delimting point

bet ween dat a unitfni?$§i§#ﬁ§8d3689 Oﬁg gﬁ@huﬁktmgﬁk Qngg%%ggﬁﬂ%qg%date/tine

is disposed next to e recordin ate/time is re cordance

with the fornat of .the rec r%? %@Hﬁét' rg£$gded in | ot he U-TCC
sector 2 sﬁ%ﬁinﬁnﬁfﬁf é%dgﬁ‘gqg yt Oéggidesc |H€ﬁrab%€%feﬁb§?£t °the data
unit of the ecordin% date/tine, 1Fh mentioned above is d%ﬁﬁ?sed, and
character FRRoRREt PERVALE] -URLD| 82GhsPasdd tadde t & t3hiar Y AAYE8RE URL nay be
recorded as_an ASCI| code fromthe MSB (Mbst =~ 24 Cctober 2002 62
Si gni fi can¥hirh) dgifiRest adederdi mpidporrf aratver sPaEbdeaRchBdr act er. code)
which will be hereinafter described. Then, 00h is disposed at the |ast end
of the filaddresiss whd dbe dedtise et  enthar@inheo bf thherdata andt mode t he
pi cture name, recording date/tine and URL has no substantive contents, 00h
can be recdnfiegmatkipnacd dfhe mmdatealied . trackengadd avet hecorRedsscri bed
above, for exanple, where the picture file is obtained by dowl oading it
from a honBup&herof stimed rt granstt | irdiecdiRed dbyt aephohetpbhde mayapplied as
the URL to the picture file.
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



Referring back to FIG 13, the AUX-TOC sector 2 is described. First, in the
header o~ the AUX-DOC sector 2, a sector address (Sector) = 02h and node
information (MODE) = O02H are recorded. Further, in the - TOC sec 2,
pointers,P-PIF1 to P-PIF99 are prepared in the pointer ?%PF%%D%’E) %63)6%0
correspond to individual picture fil eiBrecorded on the disc. Further, in
the sl ot section, 255 slots 0lh to FFh of 8 bytes which can be designhated
by the pointers P-PIF1 to P-PIF99 and one slot 00h of 8 bytes are prepared.
However, €hecpaithineos:sR-yPlox chins daee expantiedaupltupaPi®lyF2%5 part24 Cct ober
2002 63 In a region of 2 bytes followi ng the maker code and the nodel code,
poi nters Eheste RlsFnanddoagd) lim ad erépeoadedionhepeeattion by st Pl F has
recorded therein the nunber of the first one P-PIF of used ones of the

poi nters BuRlkek ditrdiPldeidih s sHieg POh Ot BhrtastoPkEphaduecaidad therein the
nunber of the last one P-PIF of the used ones of the pointers P-PIF1l to

P- PI F99. I obhaq ot S ¥b th ENor CPREAELRE %ng%:&?k‘ct‘lgn&? A& &

information files are recorded in the formo odes or sone ot her

char act er . ¢codes. e qof, characters r r.d i fined . a_character
code recoP§e§ g’tse-agh~g)r"te%gtae?pr%‘?llé%{bg}f'eogog:g% ?gn(ig‘nofr ﬁl%erAlB?- féylsee‘f:? or 2. The

char act er e .. s denoted.as cha ode in FIG, 13. The .character code is
def i ned s&% Tt e e?(farﬁ?%?ré%ﬁiﬁeg?:ﬁﬁﬁt 829 58 A9&Yhcode; 01h
designates the modified 1 SQ 8859-1 code; 02h designates the nusic shifted

JI'S (Japan | ndustPi &Pi& &8¢ar it R PR BLer ghat BEOoVRdeds @nggfrr 9g9
code (Korean | anguage); and 04h designates the GB 2312-80 code (Chi nese
| anguage) S¥AP LR MerdePignating p. PRESO taddieg e Poarinked dased

on the numbers 0l1h to FFh given to the individual part
tables, the part table can be linked.

In particular, in the management table section in
tﬁe U-TOC sector 0, one 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 +
(link information) X 8(th byte).

Each of the part tables 0l1h 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-TNO1

to P-TNO255) in the pointer section.



part tables in which picture information files of file nunbers
corresponding to the nunbers of the individual pointers are recorded. For
exanple, in a slot designated 24 Cctober 2002 64, by the pointer P-PlF1,
characters corresponding to a picture of a first picturé&% Préchre £883r ded.
It is to be noted that the slot 00h ofss8 bytes is used as an exclusive area
for starting of recording of a picture infornmation file corresponding to
the cover picture and is prevented from bei ng desi gnated by the pointer P
PIF (x) . The sl otheapeihkeked-nFhh ihidik atfsorarald fimetsiord hadgopi chur e
information file corresponding to one picture file nmay be recorded even if

the size tRakealagnet@-efitalcdinailsc byl atnd Taes pghates &- BAPEYchpiwsed for
managenent of non used slots in the formof a link. It is to be noted that

di tferent BXHECRAFIHS SV HA B8 {F & RSHREE! Ha81BRMERILRCOr di Ng

date/time and URL such that they may be managed individually. However,

where vari I i mat i.on_ appli 0, _pi files_is managed
col l ecti ve?%igs(\eggen&%c%réeégl% dria ﬁ%‘ﬁ ‘%Iégﬁ% %“é‘ekﬁgéﬁégﬁﬁé %fé“’z‘nd 20, the
recordi ng re%kpn of the disc is utilize effectavelx. This.i.s because the
amount of BSt& *CREb %t Hoc Rt Hredf L T RGBT PEYOFEr OFaRAGE Rt & nf or mati on
is smaller than that where g;fferent AUX- TOC sectors are provided for the
pi cture nafsF eSS iTRI RN HTTIEQARE URR RGeS nERabBet ABME- 3B eRPsber 2002

65 5-4 AUX-TOC Sector 3 The AUX-TOC sector 3 shown in FIG 14 is used as a
if the magneto-optical disc 90 includes a defective part,

one of the part tables 01h to FFh is recorded in the
pointer P-DFA, and in the corresponding part table, the
defective part is indicated with start and end addresses.
Further, if the magneto-optical disc 90 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. )

Where a plurality of non-used part tables are

present, such part tables are successively designated



" picture playback sequence table in which managenent information for
outputting a picture file, that is, displaying an inmage of the picture
file, in synchronismwth reproduction of a program such as a tune, |In the
header of the AUX-TOC sector 3, a picture address (Sectdr) Cct68RTadf80%vde
informati on (MODE) = 02h are recorded.gsFurther, as the pointer section
corresponding to recorded picture files, .pointers P-TNPL to P-TNP99 are
prepared. The pointers' P-TNP can be expanded up to P TNP255. The pointers

P-TNP1 to witdiNPPEnkoineepRadiba Fiaak thlenprnt datawdidededrategobged in a
unit of a track in the programarea. |~ short,~the pointers P-TNP1 to P

TNP99 corrﬁ%@ﬂg@iﬁe&hﬁ-ﬁhﬁ@& kqg%%'ﬂag aGKS of rtﬂ&%é@mge&%&en, 99 part
tabl es 01lh to 63h of 8 bytes designated by the pointers P-TNP1 to P-TNP99

and one p I Oh, t a r%?r . &!?_s i IS Z instance,
all G ar ?%%%%?dgﬁgi gl?&gﬁr gﬁaﬁﬁen%ﬂgﬁ%t é’bqidets 4‘% %éc:c{:ghﬁ\?\hi ch are not
used. In the pointers First TNP and,Last TNO foll ow ng the, er. code and
t he nodel code, P#‘Fée r&?ﬁféee’éfyfﬁgﬂf?‘ng‘caggsPﬁ‘Tlﬁﬁe@f aﬂ:se ln% Sber 2002
66 ones of the goi nters P-TNP1 to P-TNP99 and the_nunber of the_ | ast one

P-TNP of t#& GEe8eBnaZesf ophéhsomisdetop omPral FLaRP3Y ARECr ¥BdFled,
respectively. In each of the part tables designated by the pointers P-TNP1

to P-TNP99dahaseapt Pgduird§sean@nsh dard didias 2 -kt r k2Bl 8edri fhehe form of
of fset addresses fromthe address of the top position of the track. Wth
t he AUX- TOEPBeeR8r 08, aaplidadddy @gf trent ihles vhiehningiudgsi or
designated, In the 4th byte of each part table, a particular picture file
i's indicatéacidyda pobardr op- PRQts Hwe pdirdck PoPNOPnhar moviligas
corresponding to a correspondi ng one of picture files (P-PNO1l to P-PNO99y

which forms or form a free area. In particular, if a free

area is present, then one of 0lh to FFh is recorded in

the pointer P-FRA, and in a part table corresponding to

it, the part which forms the free area is indicated with

start and end addresses. Further, where a plurality of

such parts are present, or in other words, where a

plurality of such part tables are present, qhe part

tables are successively designated with link information

until the link information of 00h is found.

FIG. 7 schematically illustrates a manner of

management of parts 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.



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 o ane ck.
For exanpl e, when reproduction of a tune of a first traglé1 ?’g%ﬁéﬁo?%%, i f
it is intended to output a picture of the first picture file at a
particular timng during the reproducti‘@)@l, then a start address and an end
address of a picture outputting period are recorded into a part table

desi gnated by the Re@idtr@mPbE¥RL orrmspadi tige tPoi heetksr pt ThOacko @nd as a
picture to be outputted, a 24 Cctober 2002 M 6 7 particular picture file

i s indicateghyads {h\e; PO EFaEKENGE . tHRES: o2 ERIE IV §idtdrads diesired to
di splay or output a picture of the first picture file for a period until

one mnute apd xﬁQ%xS&EQDQ%tg?éf 85%@99 B?;Qt uBlrl ! Mpodf Eﬁ%mﬁ@%,mtg%t el .

passes after reproductio the Tirst track s begun is consider

this instangc d ol.n ich_corresponds J ust. one mnute after
t he begi nni ‘gi%ggfzgfﬁgﬁgug%ﬁlé?%ﬁg fi ng%t rggg)%eatryg”!ac;hot nedr.!i‘cei"l dérlsues% whi ch
corresponds to one m.nute and 30 seconds are recorded as a start address

and an end B®*FdPEs? FRPt RRet Bi Fiof e8PFSEL t&d&rlg‘:‘?s&f,d & RpEEi v yogl nto a
part table designated with the pointer P-TNPL1L. Then, the pointer P-PNG is

set to the RaFbe P whpRrb1dabat Aat the FyFsdedirdrdt @4hera59%dedicture file.
Wiere it is desired to switchably display a , plurality of pictures during

reproduction of orROX reamplar tif adl bungref| Fhrefirs thiddRgEarhé& sidct ur e
files to be outputted and the outputting periods.. It is to be noted that,
whi | e the pBirstabracBOhscoeresgeddyitthoute bedwer dicided, thakelst is
prescribed that, in principle, the cover picture be not outputted in
synchroni snrefchdad aundpoet pack, ohl the @isg.eddhreladeesrding area of
the first track is designated with 'start and end
addresses in a part table indicated by the pointer P-TNO1l.
Further, if a tune of the second program as a
second track is recorded discretely in a plurality of
parts on the disc, then the parts for indicating the
recorxded 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

FI1IG. 7.

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



the start address and the end address of the part table 00h. 24 Cct ober
2002 68 By the way, if the start address and the end address of a part
tabl e corresponding to a certain track are both all Gs, then a picture of a
picture file indicated by the designated pointer P-PNG %% CGtepraye8Ow t hin
a period in which sound of the track is_outputted. If only the end address
is all Gs, then a picture file designaﬂ@d with the pointer P-PNg is
outputted until a start address of a picture file to be displayed

subsequenééyond teaehadewWriehiord@dpeidedG fcdpivelligt d€8ighatbe dhack. |f
both of the start address and the end address are different fromall Os and

have an eggabrdaliu¢n €hik! EnRQ AN HUN RUL SO i AP ehEl 8etbha are
inhibited. Also with the AUX-TOC sector 5, non-used part tables are managed

using a |{: f 0t - Y.: J- - cl.er T Al TOC
sect grs 4{:% éggkggg‘gggt%o?en%r}?}g nltécoc? extg-%?ggg irtgi?, Q?ﬁg -TOC
sector 4 shown.in_ Fl 15.is a nagenent. sector a text allocation table
and is us ‘dn?oﬁsnﬁﬁaggn@ﬁtﬁfﬁm}fgﬂ& 'qgegtl?%c%?g%dogsgpgxp'FlgFes in the AUX
data area. 24 October 2002 69 Wth the AUX-TOC sector 4, nmanagenent of
text file&82F5°pelrofméd oBFifad heat heterthd PRERSRChDERE B2TGRTsect or

0. If it is assuned that the AUX data area i s used
be controlled to access the discrete parts to extract the

continuous music infogmation or to effect recording with
the recording area used efficiently.

In this manner, with the re-writable magneto-
optical disc 90, management of the areas on the disc is
rerformed based on the P-TOC and management of tunes, a
free area and so forth recorded in the recordable service

area is performed based on the U-TOC.

4-2 U-TOC sector 1

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



“entirely for recording of text files, then text data for 38 clusters (X 32
sectors X 2,324 bytes) can be recorded there. Such text data can be nanaged
as 255 files in the maximumw th the AUX- TOC sector 4. However, it is
assumed here that up to 100 files including one cover pi% G&obiere28P8
managed as hereinafter described. It is4 0 be noted that the file | ength of
one text file is equal to the length of*one sector. One particul ar text
fileis atext file corresponding to the cover picture of the disc and can
be regar detesisgnatedebyt ekeé. pbintbesheadeaioftd e DNESEOG IR 4, a
sector address (Sector) = 04h and node information (MODE) are recorded. As

pointers RsilghQYah be bepbyeed Lot prepIe@N! ohet BXiroll ls@%toROIINtEY S
P.-TXNO1 to P-TXNO99 are formed in the AUX- TOC sector 6. The pointers

P- TXNO1 t o s 2029 r t JHEPD f4 audi o tracks. It
is to be notlclad t hat t@ﬁg ;E)%P%?g[rnggﬁ '?”%Ngh%?r(la be e%a;tnageldﬁt% to P- TXNO255.

@”Seque”té&}( s@géfia?? tgzﬂt\ifl'a%:eﬁlann%%r Q& 88l 04D &%68%’?@%?9 to the
first to 99th audi o tiickd A thE RES MR cah be managed excep e cover
text file.,Also the pointers P-PFRA and P-EMPTY are fornmed in the pointer
section. FQJf‘ther, as part tables of 8 bytes corresponding to the individual
pointers, 99 part_tables 0lh to 63h in each of which a start address, an
end address and LHEXRCHoHelBferratirfederreseatidd on diRe it %t on.
The remaining part tables 64h to FFh are not used with all Gs stored
therein. I1# FE2Fk Ba8mRofed rerer deshtigh S BRI £oigs nin j epchfof heheext node

are hereinafter described. The part table 00h is prevented from being
slots 01h to FFh.

For example, in a slot designated by the pointer P-
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



" designated by any pointer. Here, however, the part table Qoh is used

excl usively for managenent of an address of a text file determned as a
cover text and the text node. The pointers P-TXNOL to P-TXN099 are_used for
management of regions, in each of which one text file i <% 865rPB8H, 2€%¢h by
designating a particular part table. Fgé exanple, in a part table
designated with the pointer P-TNX0l, a Start address, an end address and a
text nmode of the first text file are recorded as a file nunber. It is to be
not ed t hadateisdddmes exffi tunes i sedendéddbinaauanrt avk zesesded as descri bed
above, the 24 COctober 2002 71 start address and the end address are each
descri bedpafinicdpmldact or unit, and Oh is placed' in the data position for

i ndi cating a sound group. Further, with the AUX- TO-~sector 6, file

management whi ch s upey frormmrd sddtbpar! pabhescs i pkedpw €6 bimkpisfsor mat i on
is not performed. In other words, one text file is not recorded in sections

phySica||%ﬁﬂﬁﬁ¥%¥éféﬁn£@39d85f§£erf9$@¥§6n RRRcHS ed RAHdpdrall 6% i n the
AUX- TOC sector 6 are nanaged wth Iink information, which is provided by

the 8th byie.ofs GGl PAEH, Lok DEGLNBERY 146! RHISANAY By RARPTY. | the

poi nter P-PFRA 1 n t sector 4, data o ext filé whose anount is
smal ler t C e.rego kh.a reai f 1 ter iRt he AUX

dat a areagﬂgﬁﬁ?ﬁégﬁgﬁﬁ%ﬁ%oF%tgf&gﬁgEEAlge 5%§8§§%é pgﬁkggF foe%ﬁﬁnagenent
of a free area re th egiop jn the 1 cluster in which data are not
recorded i% %A %\m e'é%rggé 8tgFOhY5§SaaF§CSF8£’B‘Ir§£e’di otﬁ‘e, a§a1]0° ence a free
area. Also for, the free area nmanagenent, the Bth byte of each gart t abl e

may be usétPEEEPR nk@Rdf bRl BRC Sestrdw HE paad iy SReRP¢RePFnREd to

each other_so }hat a_plurality of sections spaced from each other may be
nmanaged mgq;qr%%pe data substantially in a similar manner to that

of the U-TOC sector 0.

In the slots 01h to FFh, recording date/times of
tunes (tracks) are recorded in 6 bytes, in which values
corresponding to the year, the ﬁonth, 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.



ar ea. 24 Cctober 2002 72 Here, contents of a definition of the text node
set in each part table of the AUX-TOC sector 4 are described with reference
to FIG 21. The text nbde is a region at the position of the fourth byte in
each part table and is formed from8 bits dl to d8 (1 bytdePctobert RBOB bits
dl to d8, the two bits dl and d2 indicate a copy status. The copy status is
simlar to the S. Pict. Mdde which is tS0e copy status regarding a picture
file described herei nabove~with reference to FIG 19A, and therefore,

over | appi nghdes@lcioRidi®y Hatd/tiOMdtLhieraurdmeriv@l bt seddrard d4
indicate contents of the text file. Inthis instance, if the two bits d3

and d4 ar@b@{tﬁeh%%, ol LA S5 d03fq tlh@f§l in§it& a3 @neWBgafext. In

particular, it is indicated that the text e1s atext of the words of a
tune of a EQE&ﬁfponding'audio track. If the bits d3 and d4 are 1h, then it
indicates that tthe text file is a text in which artist information such as
the name of the artist _who plays the tune in the correspondi ng audi o track
is described. If {I‘hg Bres §9band (94%é(rt§52ﬁ‘,s tq‘?é‘??arlfe# n?f?c%?e%g?ﬁa?of:he t ext
file describes a |iner note such as 24 Cctober 2002 7.3, explanation
annexed t o SXFIHBHA BHRI §9 THO¥A ( Shesranardingr 4a8R/ timen ot thfdi cat es
that the text file describes some other information. The one bit of d5

i ndi cat es FiESedd ors Arereeted &remnpeingnfesihgnpted PY the text file. |If

the bit d5 is 0, then it indicates absence of a tine stanp, but if the
pointer P-TRD(x).

It is to be noted that, also in the U-TOC sector 2,
the slot pointer P-EMPTY is used for management of slots
which are not used. 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
béginning with the slot pointer P-EMPTY to manage the

non-used slots.

4-4 U-TOC sector 4

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

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



bit db is 1, then it indicates 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. Ehé %h racéﬁ code
is set such that. for exanple, Ch designates the ASCI|1 E5d&°PRHe g%at es
the nodified | SO 8895-1 code; 2h desigpates the nmusic shifted JI'S code; 3h
desi ghates the KS C 5601-1989 code (Korean | anguage); and 4h designates the
GB 2312-80 code %Chinese | anguage). The character code is undefined
(reservedyOFoPe5kO%nd -6h. The character code 7h designates a plain text. By
defining the text file as a plain text file, it is possible to provide
expandabi | ity t oHeWevehar bheeP-E08esectog AURIIQY SceeePrdimy ®@L18 shows a
format of the AUX-TOC sector 5. The AUX-TOC sector S is used as a text

i nf or mat i bpteabbdes 24 Coideheala 200> e spundied e a #andiawceaa nto which,
When text information, that is, information of a text nanme, a recording

dat e/ t i reEapdpeadRchafraidted nt@rdeln dddbppdnetot dacachft evle -l ecor ded,
the information as the text information is recorded as character

i nformati gactblr i1s dfo MI& NA edhd it Rikexé b0f ar eBbivak thehd @ 0arcargded in the
tabl e section of the AUX-TOC sector 5 has a structure simlar to that of a

picture i phebFRidORtf id %wgmg@rﬂegbﬁgﬁ%bg.reference to FIG 20.
More particularly, a text information file has a simlar structure except

that a data uni tyghageRlbfluct MAUE JdL il GnAllhoe Poflabp Uikl uoloR t ext

nane. In the format © sector 5 shown In FIG 16, a sector

2o 22 FEELER ¢ PV LORTR hO0ckM s S e 1o 0
oD DR A ] R AL by BB SHACUIAL S H AR Pt ot o
byt es whi %h'ﬁﬁ&%e designated by the pointers. P-TXIF1 to
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 gector 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



P- TXI F99 and one sl ot 0O0Oh of 6 bytes are prepared. It is to be noted that
the pointers P-TXIF can be expanded up to P-TXlH F255. Further, in the
pointer First TXIF followi ng the 24 GCctober 2002 75 .mgker gadeangqbhe
nodel code, the nunber of the first one P-TXIF of used onescog the po%nters
P-TXIF1 to P TXIF99 is recorded, and ind%he pointer Last TXIF, the number
of the last one P-TXIF of the used ones of the pointers P-TXIF1 to P-TXI F99

i's recorded, L idie t 0 Fh. of e b S i @B, pgharacter

i nformati onnofvﬁltlext Aﬁjr}ﬁ)gr%rrtx%t rtojfrlf?%zl gel%&i %ﬂge%%gdggci ﬁe%heef o%m of the ASCII
code or so ot.her. character_code. The type_of character o.he recorded is
defi ned bnggﬂégéﬁnﬁﬁe(ﬁﬁﬁ;?%ﬁé&%ﬁﬁg%%é ﬁ%ﬁ%?ﬂ%gogf & 5§e%§€gfﬁpﬁgﬂ.byte
position on the AUX-TOC sector 2. Also in this instange, the character code

is set simi%iFihs 3h ak Hix-at SBRYBFLersaRAOTRALt1oMsr 18R9%pl e, 00h
designates the ASCI| code;, 0lh designates the nodified | SO 889S-1 code;
02h desi gnadmdennatinkiandse t faryhSindgpendsptdedi aacks ofe KS C

5601- 1989 code (Korean Language); and 04h designhates the GB 2312-BO code
(Chi nese | amaerps steh pof ntenes PcaX| Fe¢ recPririres &K @adiee fddred cul ar
part tables in which text information files of file nunbers corresponding
to the nunbers of Sulvh AUK \dadhml f estares mawagedovwdel. ther ABXa®pCe, in a
sl ot designated by the pointer P-TXIF1, characters corresponding to a

pi cture of THe KUXsroteksé fetoerded th2éeCthioker r2petitGwedgoraded: It is to
be noted that the slot 00h of 8 bytes

clusters, and accordingly, as a mandgement data structure,
32 sectors in one cluster can be used similarly as in the
U-TOC.

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 at
predetermined byte positions. The characters “M“, “D,

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



is used as an area for exclusive use for starting of recording of a cover
text information file corresponding to a cover text, and i's prevented from
bei ng designated with the pointer P-TXIF(x). The slots 6?£P§Qr £ can
be linked with link information so that a text |nfornat|on

corresponding to one text file can be kreated even if the text information
file has a size greater than 7 bytes. Further, the pointer P-EMPTY is used
for managenent non-used slots in the formof a link. Also in this instance)
di f f er ent CABROPAY sHetdraamaybyte spesibionhant she Ad¥e TACe RIS date/time
and URL such that they may be managed individually. However, where various
char act er wihifar reté dreopphaftlerodpscribedfii|l es i s nmanaged coIIectiver as
text information files with the AUX-TOC sector 5, the nunmber of TOC sectors
as the anount of rédattheargqui metk dOrcodhe agedeat mobdédr patieoaries reeduded
simlarly as with an information file. 6. Data File 6-1 Picture File Sector

Two ki nds af ﬁkﬁébEéf@ﬁné&cbyébnﬂoalehﬁhﬁrQdmﬂd%ﬁﬁyj6hé€¥6rﬁdd€iﬂmlCh are
AUX data files nanaged with the 24 Cctober 2002 77, AUX-TOC sectors

formed in a%ufm@e&%‘@eeo@s1ﬂeaﬁf“ale§@na@evee%e&esCare Btk el OMhi ST egar ds

a picture file, the file length of one still picture nmay be an arbitrary

one. The I &5ﬁt9§1&‘§ G§{>ih£wgh§t the h%.k%%o S MP She é‘ phgture

file is based on t ormat Dbaseli ne i nce nmanagenent pi cture

LS IOt AR Tl LA R e (o
in the JPI%C% s&ggdg Secgg%he% t%ien%e’xt_%csector format is the node 2 and
The eight bits d8 to d1 which form the Used Sector
0 correspond to 0 to 7 sectors, respectively. In a
similar manner, the 8 bits d8 to dl of the Used Sector 1
correspond to 8 to 15 sectors, respectively. The 8 bits
d8 to di1 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, Fespectively.
In the AUX-TOC sector 0, a pointer section is
ﬁormed 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 01lh to 63h are used as the

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



the 3rd layer ECC is not used, the effective byte nunber as an i mage data
capacity of one sector is 2,324 bytes. As an exanple, if it is assuned that
a picture file of the JPEG has a size of 1 cluster (=3 sg;&ogs%,zéggn t he
actual data size ranges from 72,045 (= 2,324 X 31 + 1) éft §SHPE7 4 (
2,324 X 32) bytes. The format of sectors which formsuch picture files as
descri bed above is such as, for exanple§4illustrated in FIG 17. Referring
to FIG 17, a header of 16 bytes which includes the synchronization
pattern, aadeigietr woed cebt Gilbtes Hefbsptplated aheeetar address
(Sector) and node information (02h) is provided at the top of the 24
Cct ober 2002 78 f ardts w@nNdbd htotfed |t thg D thidesh atige Updlet | pepl1 éReser ved)
Then, as indicated as data DPO to DP2323, a region as a data area in

whi ch | mgedtpin g 2088 Bibepaptecihter 688 hayPpo¥Edsdy bR qach Qfs the
| ast 4 bytes, 00h is recorded. Alternatively, however, error detection

it in.th -2, i . I
Poxt f1Te U tapForeree)on) ot BRadrrhs pal siboth SHERIDIERY fdl 5
the lik fd d f the, AUX- DOC 4
?;corged! $ﬁ%§f%§ﬁ€?9%fE%S%%%?%?gaﬂgggg?g?ﬁg';?%%&?'??ﬁeo%gagégﬂwgg, for
I i | G, 18. i to FIG 18, simlarl i i ct
Firer & hooh¥ odef) Bntds RELCEO Ren Sreuvpelonpy slie FESPSEINE byt bs) ar o

provi ded fng he tog.of the text file. Follomjng them a data area is
provi ded i n- Wit ehSEatECAs Fekbati fEsi8f doLeIMiBFeLaKA8Y &cor ded as
indicated as dafa DTO to DT2323. In each of the last 4 bytes, 00h is
provi ded. particular capacity of the buffer memory 13 into

consideration.

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



Al ternatively, however, error detection parities nmay be recorded in the

| ast 4 bytes. A data structure of a text file recorded in a text 24

Oct ober 2002 79 file sector is shown in FIG 22. |-t is % not e

however, that the text file shown has a data structure & P%E Rt P40 a
case Wherein presence of a time stanp 5 ="1") is set as the text node of
the AUX-TOC sector 4. As seen from Fl 22, in the text file, 1Eh which
indicates a delimting point of each text file is disposed, and foll ow ng
this, a data uni aled RHees HaHte dddiarsy) dndlitied | gd caddfesst agporded

di sposed. The tinme stanp defines a displaying or outputting timng of a

text filejsynchyprdgeth WhE ¢£P1OdyEEt PO Obrathar E25ROBEIHI caudirp track and
is indicated by an offset address of the correspondi ng audio track.

Fol | ow g e Afk argdi deLadbeal i 09 8 GLEBr$haRPped oalbadini t (=~ bytes pure

bi nary) of paragraph engt Icative of a data length of a data unit of
a paragraph IS rthe foI win a_of | unrt of a
paragraph’iéﬁ%%?%%?? el%hﬁ?gg?gﬁé nFSP%a |gﬁ%%aon%|spg§55geg Fa Readi ng
Qut Operation u nchroni zed dyction_ 7%- nmpl.e ration In
the recor &irr%sca’g’dp?% ?od c??ohoagﬁgf:gt ﬁggsf uPﬁ§ f & &5%4‘%%20%0
present enbodi nent _havi ng_the construycti_gon _descri bed above, audio

repr oduct iFh o4 a%ﬁl’éﬁ?anﬁﬁglﬁﬂBFSSdaFadF&g&r&é‘& PR GridfitiRtrea of a
di sc can be perforned based on  U-TOC information. Here, if the programis
in a condifFOEORPRESRER. | AUSRCBFREREAPHAORS RE eATRSinafar ol so referred
to as ATRAC data. Further, based on AUX-TOC i nformation, reproduction

out put t i nlesemibed suispbayi-ng

Where the AUX-TOC is formed on a reproduction only

disc, no part table uses link information.

5-2 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



< outputting, of a picture file or a text file as an AUX data file can be

performed in synchronismWth the reproduction tine of the program
Furthernore, in the present enbodi ment, upon reproductign oqutputtin
(hereinafter referred to nerely as synchroni zed reproduéﬁi&ﬁﬁOG@rtﬁaOAUX
data file synchronized with programreg@ducti on, an operation of reading
out all AUX data files required for synchroni zed reproduction fromthe disc
and storing theminto the buffer nmenory 13 in advance is not perforned.

Ther ef or e, embofiémentaf hewesdesgr iload pir teteniflilesn Dpethei vpaxbhumeadi ng out
the AUX data file fromthe disc and storing it into the buffer nmenmory 13 is
perfornmed wnthudiagper icotdred PiictuMd Gard e Jidiagedn@snhepéipadgeam data in
the buffer menory 13 is greater than a predeterm ned | evel and readi ng out

of programgdataibeam t heca&asnﬁhgpsa%i R e mudbH0 dfephskiedh ©fa DUy pUt ti ng
operation. 24 Cctober 2002 8 herefore, before a data readi ng out

operation URAR, Y ﬁ@“§£8§§¥éeﬁﬁﬂﬂyg¥(¥bdp the present enbodi nent is

descri bed, an outline synchroni z reproduction is described taking a

di sc having certajp recorded.contents_as an exanple. Jn Fl A 23B

23C, 23D and ZSE?&‘gerg é’tefof?%ﬁ?blrﬁef“ﬁge%epr C)%rra%agmrf’%ete?%?‘ﬁg%i sc and
picture tiles .reproquced jn synchronismwth e ptograns is illustrated as
an exanpl ePEE e2§%‘ Gﬁbvﬂss a?ud{]icf‘ﬂa:laaéb?t p?’égf;gﬁsg?ggmded on the disc in
accordance with a reg oduction tine base, and FIG é%? shows gddges§es on
the disc at whi ch™Ph %ﬁrégﬁéWQCaF§cF€Ebﬂde§:ﬁﬁ?foﬁ dregs: (afekor
reproduction times of the prograns, and FIG 2 show picture files

3D
r epr oduced “afdtdirdsd Brde ikttt (¥OREhchr BARsAT G £F°OFESS ddt ams in

accordance with the reproduction tines.
the header.

As pointers P-PNO(x) to be used for management of
99 picture files other than the cover picture, pointers
P-PNO1l to P-PNO99 are formed in the AUX-TOC sector 1. At
individual byte positions in the pointerg 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
numbex 6f 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-PNO100 to P-PNO255 to byte positions from
the byte position following the pointers P-PNOl-to P-
PNO99 to the byte position of the pointer P-PNO255

indicated in blankets in FIG. 12.



FI G 23E shows pl ayback addresses of the picture files shown in FIG 23D,
whi ch are defined by contents of the AUX-TOC sector 3 described herei nabove
with reference to FIG 14. It is assuned that, on the disc, as, tracks_ of
audi o prograns, 3 tracks TR #1, #2 and #3 are recorded &8 ORbRReT n %
23A. Also it is assuned that the tracks TR #1, #2 and #3 are recorded in
the order of the track nunmber (#n) 257Cct ober 2002 82 in principle.
Further, it is assumed that the tracks TR #1, #2 and #3 are recorded in
such a manner as Berbhen, FtIBS. régBoandf22 bytelse fdildovwile thagkal&r#1 is
conposed of two parts including a part 1 of addresses La to Lb and anot her
part b of addeeaadsthe moded, codd tiwe ysrd far attde bpatrtersapedswi th |ink
information in the U-TOC sector 0 such that they are |inked to each other.

In this inptengad thetaddioessihathe poiaddress @ft tHND | niles Mghber x
circunference of the disc, and if an address of the conpacted

represent abORpkS f’i%tu%%% B *ﬁlcﬁﬁiﬂr%ﬁs dfe@CENES | ¥ri Bnbapb9RBeRs( @l.uster),
00h (sector), Gh (sound group)) he track TR #2 is conposed of one part c

of addr essgﬁ ke 1,0 pkf Nd(%’rsesses g tol'{%gﬁx her .1 é ¢opposgd ?f_ two parts

including a part d o and~ ano part a o addresses Li

to Lj, andphbéaﬁt gef(sjl‘%ﬂgqi ed vm t t’t It i,nk i nf f or mat![ erkaf‘ﬁlgf)hy ;Qgggect or .

that the tWwo Ilnkeaet% €ach o Fs instance, as
SeRh i WEIEN o S e
TR #3, no r%%hmde%{[ 8tlzl'last refcroorn?eaquﬁct%glBglxters P-PNO1 to P-PNO99,
the pointers P-PNOl1l to P-PNOS5 are used, then the pointer
First PNO = 01h and the pointer Last PNO = 05h are
recorded.
In the pointer section, also the pointers P-PFRA
and P-EMPTY are formed.
Further, in the table section, 99 part tables 01h
to 63h in each of which a start 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. 1In 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



24 COct ober 2002 83 an area fromthe address Lk to the end address of the
programarea is defined as a free area. For exanple, if the disc has a
recordable tinme of 74 mnutes, then the actual end addriss of %he Er8gram
area is substantially OBCAh (cluster) . Further, each trackErBsn #A%E G
23A corresponds to a reproduction tine as shown in FIG 23C. In this
instance, it is prescribed that reprodt?@tion of the track TR #1 be started
at the tinme T1, reproduction of the track TR #2 be started at the tinme~T2;
and reprod®iAoiied aheotinckhgroastbtabilgr 088 £ont ke qovex TB.ctiurds to be
noted that a reproduction tine illustrated in FIG 23C can be determ ned,
for exanple, wthThegaradnterher 1rNEK R B1PNOY9cameensiedn fbrom an of f set
address of the track TR #1 being reprbduced at present with respect to the

tine Tl = addrapemédt afdreghense, ih eachepresdiledd cife pifavintd omii&or
exanple, the reproduction tinme of the track~TR #1 represented by the

address La i LdedSrd&edr eﬁfn&_ég_ieﬁaﬂng E(bbrtildntdierpads ¢AMd ds ddie
reproduction tinme at a delimting position of a part, for exanple, the

del i m ting pasition pet &esartheagggt ﬁe@i%%]gt%.dofbr# hehd T 08 - o

represented as T1 + f(Lb - La), the delimting position between the
parts d and, a;&f,. ¢t h TR #3_1-S rese as T3 + f( 4 t ober
2002 84 Lg ) . Fﬁ%tﬁ%é%é%'ignagggnggﬁ?ﬁ§% %glgdﬂJ%lauar%i (gdse rae%o?%ed on
the disc, sji [ kles_Picture #0Q, #1, #2 #3. #4 and #5_are recorded.
Furt her rmrzlff(?‘?' iclggggsé?rea Fﬁggufﬁefggﬁcﬁ:ﬁoﬁg‘ﬁ G SRR Fh 1 hgs of the
pi cture fileis wih the tracka re prescribéd in such a manner as shown in
FIGS. 23D dhe 0% # FsteCPh egi'cture file Picture #0 is prescribed as

It is to be noted that, with the AUX-TOC sector 1,
file management which is performed by linking part tables
with link information (Link-P) is not performed. In other
w?rds, one picture file is not recorded in sections
rhysically 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 ip which pictufé data are
not recorded is a non-recorded region as a recordable

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



a cover picture. Here, the cover picture has inmage contents correspondi ng
to a cover jacket of the disc as described herei nabove. The picture file
Picture #0 of the cover picture is displayed, for exanpl

preceding to a time at which reproduction of a track |s:%%§¥F€%e§s§§§§n in
FIG 23D. In this instance, if reprod®®tion of a track is started t hen the

di splaying outputting of the cover picture is stopped. Fbmever i's
ot herwi se possi ble to continue dlsgla%lng of the coveE ure also after
starting SETEHbRART SFYF ATePatk HHTCEAEH Pﬁeadpgﬁl aiﬂhen a picture

file to be displayed or outputted in_synchronismwth reproductlon of the
track i s &eSiERAEHPHUERHtPRYNLAE Péégﬁﬁs synchroni zed reproduction
timngs after starting of reproduction, the picture files Picture #1, #2
and #4 are repro@iee@iqtusmaadmi i sdch pPatttFabkeTRn the AUKoHSC 2002 85
#1. Display of the picture file Picture #1 is started at a position

i ndi cat ed dnactdre bffepreadutesnols (néprodtdonodncilvgding A fqamy ) after the
begi nni ng of reproduction of the track TR #1, and is ended at a point of
time at whitchows spf ay pictueepEdiller eetiohrdeld dnuram #Addrest arted at a
position indicated by the offset address L2 (T1 + f (L2 ) ) . Display of

the picturgedid®abe8tbyce#éhi pagiakhpdeat the position indicated by the
of fset address L2 (reproduction tinme T1 + f(L2)), and is ended at a point

of tinme at which @ispaycefetheali ghusesli becki Chidbe #4 e rSiad edsit a
position indicated wwth the offset address L3 (T1 + f(L3)). In this

i nstance, diahs18’esarkhed Ehﬁﬁnnkﬂed@(¥ﬂﬁﬁ%€ﬂd€%&wfﬁLﬁﬁG#21Q§ di spl ayed
or outputted over reproduction of the part a and the part b. ' Display of

the picture fil eéﬂlzé;tf)‘:f:gt\?fle' Iﬁoﬁ&aifsegoﬁé %%ﬁ bieMgng sicadigats dy, the

of fset address L reproduction tinme T1 , and 1s ended at a point
and a copy status is indicated by the two bits of dl1 and

d2. The copy status is information set regarding whether
or not copying of a corresponding picture file is
permitted.

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

If the copy status is 1lh, this represents that
copying 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 d8 are undefined here.



of tinme at which the display of the track TR #1 is ended. Here, the address
of the track TR #1 corresponding to the offset address L3 can be determ ned

by cal culation of Lc + L3 - (Lb - La) as shown in FIG B because
track TR #1 is formed fromthe parts a and b. 24 Cbtoéérofgﬁge§62§§§
regards the track TR #2, it is prescribg that the picture file Picture #3
be di spl ayed over a period after a reproduction starting point of tinme of
the track TR #2 (qoffset address L4 fromthe address Le = 0O, reproduction
time T2) till a pdEnCoBRYIPSNEL fditeatidd REF At 1% %a%?’é%%“&
(reproduction time T2 + f{L5)). The picture files Picture #5 and #3 are

r epr oduced BF %R HF ke srshen htheecoprcktaiugito| bej giyeastri K8& that t he
picture file Picture #3 be reproduced also in synchronismw th the track TR
# . ~As capisttyrcoieaf feoncebyingi hst hpdptedenn tuchag, memaes asur e
file may be prescribed to be reproduced in synchronismwith a plurality of
tracks. D spllaystofatdd jn cEIGe f9Bef Pomt aortéhtssost ahkedoply & tpasig i on

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

tinme (addreqsidlg hiemeosucsivent toetiid) pattuepr gduet bedodfe tdepytimack TR #3,
and is ended at a point of tine at which display of the picture file

Picture #3 i's staredattciaddesi tion tndli Gapeds bycibeos! hsebraddness L7 (T3
+ f(L7)). Display of the picture file Picture #3 is started at the position

ndicaled byidierof iopl pHUGRSBekdrbr EBEQIUGLT Wheki BhelSopyf (ebldus and i s
ended at a point of time indicated by the offset address L8 (reproduction
24 Cctober @@Ogssgiven to the picture file also after copying. In
other words, copying of the picture file is permitted any
number 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.

$-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



“time T3 + f (L8) ) . Also here, the address of the track TR #3
corresponding to the offset address L8 can be determ ned by cal cul ati on of
Li + L8 - (Lh - Lg) as seen in FIG 23B because the track TR #3 is forned
fromthe parts d and e. In order to allow reproduction & OrECBPEC2P82be
performed in such a manner as illustrated in FIGS. 23A, 23B, 23C, 23D and
23E, the prograns or tracks TR #1, #2 and #3 and the AUX data files Picture
#3, #4 and #5 are managed with the nanagenent information of the U TOC and
the AUX- TAResepree dorpderd of the faHRJaRMt i nformation corresponding to
FI GS. 23A, 23B, 23C, 23D and 23E are described Wth reference to FIGS_ 25
and 26. FIG 25 iHéustrheforeohhenh¥XofTOChs edtPAC Seict otedcnibedie di sc
which is reproduced in such a manner as illustrated in FIGS. 23A, 23B, 23C,
23D and 23&trRepuecduetfi @n pdfc tilte timefdemalRidil, £ #Pe andcEBdeld] uat thieed i n
FIGS. 23A and 23B is defined by the U-TOC sector 0. In this instance, a

cluster addapse EEeSiol Jdt THOMUK B¢ efedtor 0nei 8f 4888 rE8e@SR)itA Sector
address (Sector) = 00h and node information (MODE) = 02h are indicated in

the header rekRrlehice It iFREe 251 NG B dtiRe {d BSkRa dfoi 1£] Pe#ReBRE .
recorded as prograns, 0lh and 03h are recorded in 24 Cctober 2002 88 the

track nunmber s qBigest -[_;Né_zj_qﬂﬂ- t e 55K b i L

fol |l ow ng the Eléiae er. Furt ellrtﬁlsool h&%‘éﬁ%rggg a&?%gnbékgr%%(ﬁ%ﬁ or the
sector use,si ti : ed sectors). It is to be noted that, in FIG
25, the trggk%?\% g&sé“glsers and Last TNO are denoted as FTNO and LTNO,
respectively. Further,

h 0lh_is EeOr %eod it thei oigterngaTNO%.corrf q_pondi ng
to the track TR #1% &6fe lfé’ﬁ‘ﬂ?, ind pg}? Qa‘g\“é B1h eg‘na 5P8q gyet he
poi nt er P_Egglht é%énégit as a picture name disposed at the top
thereof in the form of ASCII codes or some other
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 picture 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 from the MSB (Most



" address La (= cluster (32h) and sector (00h)) arid 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 destination of the |ink,
the start address Lc and the end address Ld of the part 4 &&abegor86d, and
00h is recorded in the link informati or]%, t hereby representing absence of a
further |ink. Consequently, managenent 2s performed such that the track TR
#1 is fornmed by the link fromthe part a to the part b as seen from FI GS.
23A and 24.Sigwifiteaphr Bithbiwétbehti sepedidima exbdyy & hehagwigtiesy cRAENO2
corresponding to the track TR #2. The start address Le and the end address
Lf of the pétrharaaterteodrfledhieht wdllame thadrdes 33t ed hieguoiidest. P- TNO3
corresponding to the track TR #3 29 Cctober 2002 89 designates the part
table 04h. dwehheopar ist abbkpo8ed, atthahd ardstaddi®sst Lghanghi 1de end address
Lh of the part d are recorded, and the link information O5h is recorded,

which indicates a 1t st the RatEa! 2Rhe, OvRerk onlke o fthe @llta QaRe@f the
destination of the link the start address Li and the end address Lj of the

part a are ecendegs Rife! Ranld, Nl d .00 | AL O e L1880 tha ST

i ndi cat es sence 0 urther I nsequently, managenent 1s perfornmed

such that t .JR3 is.forned the lLink fromthe, t ot part a
as seen fro%?E%‘EgS%&ﬁ gﬁg‘tﬁl.tsl-'lerog%ﬁ {576 tt?%c?ecn%r e%giﬁgféiea%%r&t%}g? es 01h
to 05h whi c% 't__ndi cate the addresses of the parts a to a are set to E2h (~

11100010) s®*tRat™tffey may actually represent contents of information such

as absence of protection of copgright of audiQ data, stereo, and presence
of enphasis. Furthtl, FOBRTASER| EBEJ URY S585TdPa%h AR "é‘ise’?}'é‘ljﬁr‘?ni ng

with the pointer P~-TNO4 and ending with the ] )
where the picture file is obtained by downloading it from

a home page of the Internet, the URL of the home page is
applied as the URL to the picture file.

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

described.

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

Further, in the AUX-TOC sector 2, pointers. P-PIF1l
to P-PIF99 are prepared in the pointer section so as to
correspond to individual picture files recorded om the
disc. Further, in the slot section, 255 slots 0lh to FFh
éf 8 bytes which can be designated by the pointers P-PIF1l
to P-PIF99 and one slot 00h of B8 bytes are preﬁéred.
However, the pointers P-PIF can be expanded up to P-

PIF255.



" pointer P-TNO255 so as to indicate that the pointers are not used. In this
i nstance, the part table 06h is designated by the pointer P-FRA and the
start address Lk and the end address, cluster BCh, sector 00h, of a free
area in the programarea are indicated in the part tabl &belEtaner 2942

Cct ober 2002 90 this instance, the clusier 8Ch and the sector 00h
correspond to the end address of the progranlarea Further, in this

i nstance, the fr area is for 0 tel,y in,the pro ra area, and
oot e L on T X ot (oFTE BrkeS] RBLEhbthan it sk AL Sy
designates the part table 07h, and the part tables 07h to FFh are |inked

with |ink ?%?o@ﬁﬁ?ioﬁoﬁﬁd Hﬂﬂ&§@§3a§lﬁ§ﬁwﬁiﬁj%ﬁﬂtL%%%l%%F £Let her
assum ng here that no defect area is involved, 00h is recorded in t he

poi nter P-DFpordpd. 2Bhé¢|botrtarecBivsht gifshek regondedrAherimrtBeof the
disc illustrated in FIGS. 23A, 23B, 23C, 23D and 23E. The AUX- TOC sector 3
defi nes outwobéerngft thendd reft bhe @P-COF eoff idesi RBrdesiref #theo #5
synchroni zed with reproduction of the tracks TR #1, #2 and #3 illustrated
in FIGS. 234iandra3B.-phrii :o @-lvarist.edThleapoialtdiougisd herstisgd addr esses
and the end addresses of the picture files Picture #1 to #5 are actually

nmanaged asré86rfedotied ciesitheomhnert M dHe thes AlBndapapareaswicthle the
AUX- TOC sector 1, description and illustration of the sane are omtted. In

the AUX TQes88ChAs3 ol Ittt Htigtkdyk - G126, ¢4 he-pipsher address Cluster H
= 00h, Cluster L = one of 07h to 09h, the sector address (Sector) - 03h and
the mode 24 OctphegndOQf0ts 0oh to FFh, character information as
picture information files are recorded in the form of
ASCII codes or some other character codes. The type of
characters recorded is defined by a character code
recorded at a predetermined byte position on the AUX-TOC
‘sector 2. The character code is denoted as chara.code in
FIG. 13.
The cha?acter code is defined such that, for
example, 00h designates the ASCII code; 01h 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-PIF1l 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



91 information (MODE) = 02h are indicated in the header. In this instance,
since the three 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 n #heatcdsk 200Ber s
First TNO and Last TNO at predeterm ned byte positions follow ng the
header. This signifies that the pointerest.P-TNP1 to P-TNP3 in the pointer
section are used. It is to be noted that, in FIG 26, the track nunbers
First TNP RidthgsPofmbesr & -#dFdt e ¢har I ancoraarpordipgctpval y. Furt her,
Olh is recorded in the pointer P-TNPl f corresponding to the track TR #1.

I n the sl opi@thriendifcat édrsyt toie tpoientferl ©-FiPlrecbededar tIofiseto addr ess
L1 and the end offset address (all Os) with reference to the start address
of the traanktéR #haar ehece@oted ol Wi herbyOdh isducati ag the picture file
Picture #1 is recoxded in the pointer P-PNG in the slot 01h. Consequently,

the picturexkihh@ iRieCladed #bi Ssﬂﬂrﬁtpi:?gyeéfifeé&ﬂ@'ﬂﬁ@”b%”ﬁ%‘ibth@% txack TR
#1 for a period fromthe point of time indicated by the offset address L1

to the poi i ate swhi I e o] ek S art ed.
Furt her, i? I’nifgfri“‘tr?tJtl:ir{‘g):fllt S&ng%bh%ﬁgn@?ﬁ%?tngt iégﬁ S%tﬁa?npéﬁgﬁgieota §1t(()jllh t hat

02n, “the sthr P orriRr b dn Loty B EREa Y oy cheohatater B G W

02h, the start offset a ress (all Gs) with
ref erence QS%&((% start address of the track TR #1 are recorded. In the
poi nter P- j, '02h indicating the picture file Picture #2 to be reproduced

subsequently to tg pictyre file.Picture #1 is recorded. Further,  03h is
recorded as the Ilﬁ‘ﬁ F%P%Fnﬁﬁeoﬁlm$ﬁ& tJe’sn]fhh’f‘ PHRAEIBP B9ntBaY i nked
to the slot 03h. In the slot 03h, the start offset address L3 and
a picture information file corresponding to one picture
file may be recorded even if the size thereof is greater
than 7 bytes.
The pointer P-EMPTY is used for management of non-
used slots in the form of a link.
It is to be noted that different AUX-TOC sectors
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 whe;e

different AUX-TOC sectors are provided for the picture

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



"the end offset address (all Os) with reference to the start address of the
track TR #1 are recorded. In the pointer P-PNG, 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 |ink inféf mRatidemRd02
indicates that there is no picture file to be reproduced in synchronism
with the track TR #1. The contents desd@S.bed above thus designate that
reproduction of the picture files Picture #1, #2 and #4 be performed in
synchronismwith the track TR #1 in such a nmanner as seen in FIGS.

23A, . 23B, 23C, 23D and 23E. Meanwhile, in the pointer P-TNP2 correspondi ng
to the tradk TR TAAISdctagrecrded. In the slot 04h indicated by the

poi nter P-TNP2, the start offset address 24 Cctober 2002 93 L4 (= cluster
00h, sector 00h) ahd hox-e0t efdfcteRlr addmRsm Lim Wid. reieiengeetioakhe start
address of the track TR #2 are recorded. Further, 03h indicating the

picture filga Rhwntdn® dibddk bﬁec{j@%&N%Queﬁglé i 8 YRRDEANkaMaYeldarithe track TR

#2 is recorded in the pointer in the slot 04h. Consequently, it is

desi gnat ed it ' €0 4 j olur e di ay eghaith s8ynchroni sm
Wth the trlack r‘IﬁRahftichr* gér&; %&e%lg%q’qu%rét%g§$‘gg?ogag%i'on(iilsat arlt%yi'ng poi nt of

time of thegtrack IR #2 to the i of . LLne_ipdicat t of f set
addr ess LS.G\dﬁJr‘Faltgf%J’s&% nag ances - s‘?ﬁcgﬁ?h%l?{r-'léﬁﬁ Elg'g%i§2 gge%&r?(%}l%%’\r}gs%not her
picture file t.o be displayed of outputted further, O0Qh is placed in the
link infor r"fﬁtt}lbr?:?%?‘i‘gc%%/%? %éh"f‘ PROgRE™ Bl fite S PETNEE “cor r espondi ng to
the track TR #3, 05h .is recorded, In the slot O5h. indicated by the pointer
P-TNP3, the startiDffRethepilreset LBradVEREOEnaesFPEet radd Y11 0s)
with reference to the starf address of the track TR #3 are recorded.
Further, 05HH9TRFTatFogtehe pi B8l andi padp dpfPamasticd LR cuusER first

in synchronismwith the track TR #3 is recorded in
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-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 correspoqd to the first to 99th tracks.

In the table section, 99 part tables 01h to 63h of
8 bytes designated by the pointers P-TNP1 to P-TNP99 and
one part table 00h of 8 bytes are prepared. Also in(this
instance, all 0s are recorded in the remaining part
tables 64h to FFh which are not used. 1In the p&inters

First TNP and Last TNO following the maker code and the

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



“the pointer P-PNGg in the slot 05h. Further, 06h is recorded as the link
information 06h in the slot 05h and indicates that the slot 05h be Iinked
to the slot 06h. In the slot 06h, the start offset address L7 and

Qct ober 2002 94 the end of fset address LB with referenc@4t80Fﬁ€e§t3992
address of the track TR #3 are recordegg In the pointer P-PNG in the slot
06h, 03h indicating~the picture file Picture #3 to be reproduced in
synchronismwi th the track TR #3 subsequently to the picture file Picture
#5 is recomes. ofFuthaeproinbarssPrENBided Bs THRG Y iand itHormanben ¢f the
sl ot 06h because there is no picture file to be displayed or outputted in
t he track the #BasfTheneoht ERPsofleshei heddaboes tdfustitepaimters hnt

di splaying or outputting of the picture files Picture #5 and #3 be

per formed tNpByRshpOPNBIBVWALR kBeokdeak TRsbHeduiwalh. a manner as seen in
FI GS. 23A, 23B, 23C, 23D and 23E. In the slot 00h prescribed as a sl ot

corresponding to if&ay s Pk Upert OPBbiBdi aaklailed iy Piid Ure Tl e
Picture #0 for the pointer P-P is stored, and all zerds are recorded in

the start %Iﬁ@&rédgr%?laﬂg NG 3RY Off}%alacdda[féisesxjsnaﬁgl Sn! Qﬁgancies

since no O pircture leis pI'ESCI’I bed as the cover picture

I d f t.h

Pabi o o7n, a%mebRoars, PEFREREE oh B0\l g RUEYel"(naRtERek %fﬁg{tvvlth
l'i nk inf h I

ot ober 200B° ORARRGER & EmkHiRef OB ERFOMEE] TF of bt BERERandwiEn the

AUX-TOC sector 3, an address up to a unit of a sound
group is designated.

In the 4th byte of each part table, a particular
picture file is indicated as a pointexr P-PNOj. The
pointer P-PNOj has a value corresponding to a
corresponding one of picture files (P-PNO1 to P-PN099)
managed with the AUX-TOC sector 1. Further, another part

. table can be linked with 1link 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 pointexr P-TNP1l corresponding to

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



" synchroni zed reproduction of picture files with the tracks fromthe disc
are prescribed in such a manner as seen in FIGS. 23A, 23B, 23C, 23D and 23E
based on the managenent information of contents illustrated in FIGS. 25 and
26. Subsequently, an operation of reading out data fromihedicberugén2
synchroni zed reproduction, in the preseny enbodi ment i s described taking
the disc of FIGS. 23A, 23B, 23C" 23D and’,23E, in which synchronized
reproduction is prescribed in such a nmanner as descri bed. above, as an
exanpl e agapawtifsulescpidedrber €1 8ahsvendtba tedCwidinganpaigmeadyct i on
apparatus of the present enbodi ment includes the buffer nenory 13, and data
read out frowodhe HSC, &f &asd QMOFSA | ¥r Siorgdsipba tBeabephay genory 13
and then outputted as reproduction sound. Further, in the present

enbodi nent iLes ad; s e ¢di he. used for
synchronizéﬁ@$%%$o uc??%ﬁrgréfsfggeglggkobﬁﬁghgg?#gfﬁﬁé§§?3§f%ﬂgﬁﬁithen
read out fr the buffer nor to effect displaying aor outputting of a
repr oduct i o‘%q%h?pﬁ?eo?l?ﬂeeAﬁ&XdéﬁasFlcpgg.s P&rstshgrtﬁ:yoerre?a ipnmtlﬂ:e C’p esent
enbodi nent readig?Fout of data fromthe disc upon synchroni

d
reproducti ot P& PEFFEr RBE BiBBLeoR2558%8 &dit&fe %ﬂfﬁ?ﬁeégdﬂgﬂ anount

of audio data in the buffer menory 13 in such a manner, as descri bed bel ow.
Thus, a dat 2 BFFoExerknist PeEREr d5i fopmd dsieder ABmbhys13dnstange padsent
enbodi ment is_described first Wth reference to F.1G 27. The storage area
of the buf f@49keREr Pointi ¥highgRPyreEPeRss ittt J U tram eyt af ¥ef n data
area as seen in FIG 27. The TOC area is an area in which TOC data and U
TOC dat a rebeohegipping eifszepsadugtibont Iof rtdrii vt abereepr®duct i on
apparatus at present are stored. Here, the UTOC is a general termof the
P-TOC, U TOmnahHeaUxd{@©Ess which corresponds to one minute and 30

seconds are recorded as a start address and an end
address in the form of offset addresses, respectively,
into a part table designated with the pointer P-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 s&itchably display a
rlurality of pictures during reproduction of one track,
part tables are 1inked 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 recorded as

the start address and the end address of the part table

00h.



"The main data area is an area in which ATRAC data for recordi ng and
reproduction and AUX data file are stored, and is divided, for exanple,
into an ATRAC data area in which ATRAC data are cumul atively stored and an
AUX data area into which AUX data files are stored. Al thébgbcidleeradf ty
of the buffer nmenory 13 is not limted particularly, where the buffer
menory 13 has the capacity of 16 Mits$8% he data capacity thereof is
2,097,152 bytes. Since 1 sector = 2,368 bytes, the buffer nenory 13 can
have 8B5 sectors s tlprexent fl blre2sbart18402e868 afdytthengniser for one
sector) . B85.6 OF the totaling 885 sectors, 16 sectors~are allocated to
the TOC ara@damsist b€ acpariti ngbded cosutermpondiddy Qo cbere2082n Ofrack
allocated to the main data. Further, each of the ATRAC data area and the
AUX data asea bothhelmeoe,dahenakedpimyue o Vi idehty S€lenormal |y
fixedly Wth a fixed size set arbitrarily, or may be divisionally set with

a suitabl _e‘iﬁldﬁélaEééeb§efftﬁ|’emd'é%q§frﬁrte@fﬁbﬂh§&r | Dagiesl | st Bespeapedi ng and
reproduction apparatus in accordance with data files to be stored in the

AUX data ageenihoh $¥2TBGE 1 PYHihE dd itk t&%t@&?e Cﬁgééfi‘WsOBuEBﬁ.t@QéIiToc

Subsequently, a data reading out operation fromt disc shown in FIGS

23A 238, 23C, 230} aih 23EnMNERaS KRRNLAY 460 APTRAUGHIGN Spifig,plse 1S to

be perforned is ScCri ased on the scription ‘gi ven her’el nhabove. Here,
it is pres h repraoducti.on.of the audi ails pecformed in the
order of t?gggsh?ggﬁfa~e§gWiﬁﬂékhﬁfP?%ﬂ}%ﬁsg‘gﬁ% P E%@gFtEgA to 23E is
| oaded into_{he recordin d reproductjon apparatus of the present

enbod: ment SREREn S AT AT DT it SPUTROELLG CEoahE PHEPABKOROC | s
read out fromthe managenent area_of, the disc apd _stored into the TOC area

of the buf FEPSRENEY1¥3 1oTRgashewithibn r2cBPEFAG QhdTrRBFPIHGEN O

of the track.

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.



apparatus perforns reproduction and recordi ng operations based on the
managenent information stored in the TOC area of the buffer nenory 13.
Here, the recording and reproducti on apparatus can 24 Cct ober 2002 98
refer to the contents of the AUX-TOC stored in the TOC @&fe&csPbene2BORf er
menory 13 to grasp presence or absence of a cover picture, the order of
reproduction of the tracks TR #1 ~ #2 ©%3, that is, the reproduction
outputting order of the AUX data files corresponding to the order of
reproducti on on tWieth i viee bBBE; TaQdseepooddict mnanagemgott iofg taxt Moislexd t he
AUX data files. Here, however, only picture files are used for the AUX data
files for fkepeofivenedndie af sdaddarpmammerwd hetat tvieth eclos dif rgoand
reproducti on apparatus of the present enbodi nent can set weighting in
requi remengedegi-eg Which represents a preferential order to fetch the AUX
data files into the buffer nenory 13 based on a reproduction outputting

order grasped basgd ?Qoéggﬁggﬂﬁga:EEQEU%?%r%H&;EQQaIdiégﬂf%idggénce, t he

fetching preferentia menory 13 Is determned in such

a manner ag_indicated by refer.ence synmhal s..d V, pl. J h icture
I o eeRE eiied m%?&goé%’?gfégg%t Eof' O der
nunber is applied to thgépicture file Picture #3 to be régroduced

i

synchr oni stPWCEHEERE S rGEk3TREBSLPESt Rar? 1124 PHRTY nF3R ?hﬁ?c?ﬁgea
preferenti order nupber of the pictyure file Pjctur 3.8 5 sin it is
prescri bed%k’ﬁ&e‘t hguﬁggltﬁ?‘é fata BB ffe "P9AFES & dzgl_{%efdl]rs%s s%cﬁﬁﬁni sm
24 Cctober 2002 99 with the track TR #2 precedently. In other Wrds, .in
order to rBAF3IUEe Witd ke MK TTIE $9CERF e #3 Horeéver, it 1s assumed

here that up to 100 files including one cover picture
file are managed as hereinafter described.

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

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

_regarded as a cover text.

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

As pointers P-TXNO(x) to be used for management of
text files, pointers P-TXNOl to P-TXNO99 are formed in
the AUX-TOC sector 6. The pointers P-TXNO1l 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



.- synchroni sm upon reproduction of the track TR #3, data of the picture file

Picture #3 which have been fetched into the buffer nenory 1'3 al ready for
reproduction of the track TR #2 can be utilized, and there is no need of
reading out the picture file Picture #3 again fromthe dis®appber 2002
reproduction of the track TR #3. In the case o the disc showmn in FIGS. 23A
23B, 23C, 23D and 23E, the picture fil®-Picture #0 is prescribed as a cover
pi cture as descri bed herei nabove. Therefore, the recording and reproduction
appar at us asassprending to sthgef beébr bospathi agddo temadducin drhe dat a of at
| east the picture file Picture #~ fromthe AUX data area of the disc and

st or es t henadaitineum n¢an tbe Wafxadallaeaceptotheheokehf arexentirde 13. Then, the
recordi ng and reproduction apparatus nakes use of the data stored in the

buffer menory 13 Aieadip Poitos ppitpFRE &RYEP - BMOTYT arie foieled IFRNNer as
seen from FIGS. 23A, 23B, 23C, 23D and 23E. Then, for exanple, if a

reproduci hONSELLEOR b8cRehhormed by the user while a cover picture is
di spl ayed or outputted in such a manner as descri bed above, then the

recording and re BQH? |0 t ds oyt C Rﬁﬁ{ 2 100
dat a of ?he discﬁfstor%%'?ﬁgﬁg?%?oy%ﬂggguéﬁe? R ﬁgéycfgaéﬁﬁgtg t%gggecoder
8, reads t the.stored. ATRAC, dat a, .perfor co SSj on ocessi ng and
o) fortrl;%#etﬁ%dﬁﬁggt?&aP818§e§§angBOPﬁﬁér%§§}?#Tﬁﬁkw %sfgﬁ ﬁgcode? 14
and out puts resulti ata as repr,qducti on soung. G 28 shows a data

T ooat L arfad i vBEshan s Bt BadT et OB b e aqilr o ABuRy Lot nt o

whi ch ATRAC data are to he stored. As describedi§$reinabove, upon

r epr oduct i'BRCE AFRRCE 850195 e o tramest I (st L¢ F8CEE°% -4 TBPs into

the buffer menpry 13 and read out at another transfer rate,of
remailning part tables 64h to FFh are not used with all Os

stored therein.

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 fo; management of an addrgss of a
text file determined as a cover text and the text mode.

The pointers P-TXNOl 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-TNX01l, 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



" 0.3 Mips which is lower than that upon witing. Due to the difference
between the transfer rates, upon reproduction, the stored anmount of ATRAC
data in the buffer nenory 13 has a tendency to increase, for exanple,
unless a read error fromthe disc occurs frequently. Therf Qgtobeger082n
point of time, the stored anount in th TRAC data area reaches a ful

| evel denoted at x2 in FIG 28. If this state is reached, then while
readi ng out of ATRAC data fromthe buffer nenory 13 js_continued, the
readi ng out® Gt #AIYEET ARG Hdliend jaddxpp e € ThRFRafEEFr1RAENYPhe stored
amount of ATRAC data in the ATRAC data are set in advance decreases to a
val ue, for ®xampiectenr Wedot ehd\0lxis placed2in theadfiagaonesadtion24

Oct ober 2002 101 ATRAC data fromthe disc is started again. In other words,
intermtterfior emdikrtinn afsddred diseups perfornmed in response to the
stored anpbunt of ATRAC data in the buffer nmenory 13. In the present

enbodi nent, for amettihed,aktieh erdiaux -od ofe ARAG daf 21 & reah i femdhsC
stops in the intermttent reproduction operation until the stored anount of
ATRAC dat a wler¢ieabe Spd Of d e ak ikeh Geapt edabye 11iAKkEEGYiZ28, 13RKAUX dat a
file Wihich has not been stored into the buffer nmenory 13 as yet is read out

fromthe diSerdimdELon 08NCEM dr-fHent &t CHIN G PE&F 6 &RAE 8l oREJEExEESCT I bed
her ei nabove and stored into the buffer menory 13. For exanple, according to

the f or egoi pigy desg Tt | Plood i COY oL o BEELUE CoiEERAS vt BRI tiknf I €

Picture #3 to which the preferential o I 1S sét Is stored into

the buffer g@@yrytﬁérin a stage prior to reproduction of the track of the
ATRAC data as audro data. Therefore, in the recording and reproduction

cPRaLaL e, 8 e LGP ALY Pl G OEh8 RRTRbE e,
6 are managed with link informatiomn, which is provided by
the B8th byte of each part table, beginning with the
pointer P-EMPTY.

In the pointer P-PFRA in thé AUX-TOC sector 4, data
of a text file whose amount is smaller thaﬁ 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 8th 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 from each other may be managed as a free

area.



.- successively fetch the picture file Picture #1 to which the preferential
order nunber Il is given, the picture file Picture #2 of the preferenti al
order nunber 111, the 24 Cctober 2002 102 pi.cture file Picture #4 of the
preferential order number 1V, the picture file Picture #3 gictoher 2002
preferential order nunber V and the picture file Picture #5 of the
preferential order number VI. Then, ifgstorage of all of the AUX data files
up to the picture file Picture #5 of the preferential order nunber VI is
conpl eted at a céierd.n quoittentod ¢f ne defingtioanckfr épeodwetti ovwde heat t he
readi ng out operation of AUX data fromthe disc within a readi ng out

st oppi ng pat | @dclwf pdAdRACaBakacfiutheg AUXATIOQ eycbictd cire sdssopprdd | f
storage of a certain AUX data file into the buffer nmenory 13 is conpl eted
by reprodugit@nr-otépehtbbnNgoSkagting tine of the AUX data file by perform ng
t he operation of successively reading out AUX data files fromthe disc and

storing themintayjde. fR& r Ba¥bhhibR RAdYE QUL StHPRiKG peri ods
of ATRAC dat a fromtheé)’gtlf'sc ?%Eggc% %1 Ranner as deslprc&r@]lbedo above, then the

AUX dat a fEé&rﬁﬂ”bgﬁed@i%p:?%%%dP%%ta’];a%clceulr\?gﬁ& i ﬁé‘ﬁm{e&rﬁgmr@aﬂ%s"“ th the

time of procedure track reproduction. re particula for exanple, if

at | east an, operati f .reading out the picture file Picture #~. fromthe
di sc and s‘?%)r?ﬂg Ft?Engb’tFﬁe buffer nenory 13 is conpleted for a tine from

[ eDLo0uetl on SLgELLRg 4R gl ay 26 G S8Rl TP 00 U A TT 1020
then synchyoni zed reproduction of the picture file Pjctuye, #1

indicate a copy status. The copy status is similar to the

S. Pict. Mode which is the copy status regarding a

picture file described hereinabove with reference to FIG.

192, and therefore, overlapping description of 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. If the bits d3 and d4 are 1h, then it indicates
that the text file is a text in which artist information
such as the name of the artist who plays the tune in the
corresponding audio track is described.

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

that the text file describes a liner note such as



- is started appropriately at the reproduction tine T1 + f (L1) . Then, such
a manner of reading out of AUX data files as described above elimnates the
necessity for reading in all AUX data files required for synchronized
reproduction prior to starting of track reproduction. Corfsé&gtierery20Phe
waiting tinme froma point of tine at which the disc is | oaded to a point of
time at which track reproduction is endldl ed can be reduced as much. It is
to be noted that, for exanple, if it is prescribed that an AUX data file be
r epr oduced eaWd aatpAn axhnXad ttheoust bt hasdai i ke BAtE dBa@dr if an
AUX data file is present which is prescribed so as to be reproduced or

out putt ed cddnpareatilviel shequiikl indiczres hehpbi hheotexitnd idfe tegctriide of -
reproduction of a track, then if a reading out stopping period of ATRAC
data from tdumedicithéss Imflermseiai. to fetch the AUX data file fromthe disc
as descri bed above, then there is the possibility that storage of the AUX

data file into thenkuldmr viRMYY d63 iYL dtedepEOsPhetedrbybstattl o ti ne
of reproduction outputting, and consequently, displaying 24 Cct ober 2002

104 out put t4 NG & Ys Pthp PER PEFEOA MBS BRBT ERkialkeghy .frem the sharisngd i me of
reproductiaon outputting. In order to avoid this, for exanple, the recording

and 1 epr odug | L APPAT A HEcHBYs Don LERSL HE 80 Slieh deiaty ALALY daiie | @

which is presc € reproduce outputted wthin a predetermnm ned
per 00,1 A, 48 14 A8y RRKGEEROPN R i £V T a0t
cavance L0 £ 5208, B6{ LS ASPLRSNCH 228 silintiie i AlARR el 2 1 18
picture Tilg FLetils 41ch0rBBLEREQUNSERL ) Synchronismwith the
The three bits of 46, 47 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 dpsignates the GB 2312-80 code
(Chinese language). The character code is undefined
(reserved) for 5h 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.

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

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



- track TR #1 corresponds to the AUX data file which is prescribed to be
reproduced or outputted within a predetermned tinme fromthe track
reproduction starting tine to a certain reproduction tine. Tn such an
instance, in a stage preceding to starting of track repridd@stiobgr £R82
picture file Picture #1 is read out tegether with the cover picture of the
picture file Picture #0 descri bed herei nabove fromthe disc and stored into
the buffer menory ~3. By the operation just described, for exanple, if
reproduct iandigsedapedaf datnt hrenr doltoTRhikh t hdrerevieex € finfermatiah. tine
length till the reproduction starting 24 Cctober 2002 105 time T1 to T1 +
f(L1) (offekatsial-tinfddinasiohlpfof thextt mande TR #edsrédnghort that all
data of the picture file Picture #1 cannot be stored into the buffer nenory
13 within @ateyeimki BRA0E URAJIEY thd ISTNRRI&W, 11481951 AERAEcdahanf rom t he
di sc, which are usually obtained wthin the period of the actual tine

length, theeRiCEYRR FhberBedl Uthe* ) niFlla JSPILHUGRd Qexeutputted with
certainty fromthe reproduction starting tine T1 + f(L1). In this instance,

the anount gkodglasgh A dataddd &% it dead Lie{raaLibg disc before

starting o% t xack reproduction I ncreases a wever, since the data

to be read in thef a{€ L&nb%eﬁokg tQ%%% f @£@ Tﬂ?é“§a{f ui£§ eAUX dat a
files in an initial Stage o raCE reproductioh "as” descrTbed above, the

i ncreased wai ti ti,me is very short, and i ot felt significantly |ate by
the user. FBRSEATENtTY thendPPle Trs iR | 201 Bhe U BRE° BESERT! g Nson
conditions of size setti,ng_of the AUX data area, the capacity of AUX data
files to bB FEFMGEYEEd 5 %ﬁfetﬁ%rﬁ%ﬁﬁ eh BT FERER, 1phoxmatdqn Heis e
storage of .a certain AUX data file into the buffer nmenory 13 is conpleted
bef or e stopﬁﬁgrape§1P§EBXQﬁﬂQ¥e with reference to FIG. 20. More

particularly, a text information file has a similar
structure‘except that a data unit of a picture name in
FIG. 20 is a data unit of 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-TXIF1l
to P-TXIF99 are prepared in the pointer section in a
corresponding relationship to text files recorded.
Further, in the slot section, 255 slots 01lh 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 thgt the pointers P-TXIF can be expanded up
to P-TXIF255.

Further, in the pointer First TXIF following the



.- files required for synchronized reproduction into the buffer nmenory 13 is

conpleted, the free capacity of the AUX data area of the buffer nenory 13
beconmes so smal | 24 Cctober 2002 106 that storage of a further AUX data
file is not allowed any nore. In order to cope with the & tQeabem RPO6E
descri bed, the recording and reproducti ﬁn apparatus may possibly be
constructed such that storage of a furt ér AUX data file is stopped and AUX
data files stored already in the buffer menory 13 are utilized to perform
synchr oni zatakesprecidetand thehnndalposdebl ¢heamgabein afhithe fdtratce, since
the AUX data file which has not been stored in the buffer nmenory 13 is not
repr oduced-axre ®H{TXIFedf tteliSonesf ofakhe, podntetamel-@xIFio td $pl ay sone
nmessage so that the user may be infornmed that the nmenory has becone

occupi ed fultyrendi seadisgaed,f bal the thes poittenWadteaxmer frarared
successfully within the synchroni zed reproduction period. It is an

alternal| ve,agsey Db LAEAALE oRKATR IRy r! @ CIARE VY Tl di liathi ch has

been reproduced in synchronismwth a track reproduced al ready but is not
supposed t a 0,assu fof e he buffer nmenory 13 and
to read ou?p(gf?){l:l%?grg {F?Fg& \%ﬁi ?h&l ggggoﬁ%b%;en&sﬁer&e'd as yet, fromthe disc
and store it into the buffer nme y, 13 n the.case.of FIGS., 23A 23B, 23C,
23D and 23E;, this %br?té%p%ﬁ(agstggén%pgrgt P%n%gfa gﬁgglenﬁ,ecc;i%flophe AUX dat a
area of the buffer rrem)r\é 13 i,s 24 Cctober_ 2002 107 occupied fully when
the pict ur ERFFREBPEL APECEBASL OpL @ Ty tepety dfiormatinn ﬁ’(ﬂn%%r“‘v is read out

and stored into the buffer nenory 13, for exanple, all or some of the
recorded in the form of the ASCII code or some other

character code. The type of characters to be recorded is
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 ASCIIY code; 01h designates
the modified Is0. 8895-1 code: 02h designates the music
shifted JIS code; 03h designates the KS C 5601-1989 code
(Korean language); and 04h designates the GB 2312-80 code
(Chinese language).

The pointers P-TXIF1 to P-TXIFI99 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



picture files Picture # . #2 and #4, which have been reproduced in
synchronismwith the track TR #1, fromthe buffer nenory 13 to obtain a
free capacity of the AUX data area and readi ng out the %icbu%g f&lgoggcture
#5 fromthe disc and storing it into the buffer nmenory § i Pﬁls

i nstance, for exanple, if the recording and reproduction apparatus is
constructed such that not all but sone Bf the picture files Picture #1, #2

and #4 are_erased, th it is preferahle.t ase .the pj,cture files #1, #2
and #4 oner5§°5ﬁ8drn fﬂe15r88r88fP°FSB g?&%pﬁ&? ﬁﬁghﬂiﬁnn%gfgl%¥tﬁfcture
#4 ~ #2 -~ #1 until a required free capacity is obtained. , This is intended
to all ow ahSAURCEaRE AN &reghifar iaxGPa ¥V iete aton pFREEARAG Sosition with
respect to the reproduction tinme, to remain stored in the buffer nenory 13
as | ong asrpessding of a&s auydmdiext sinformrtiqanpiie pexyespandiingg of the
track TR #1 to be perfornmed upon actual reproduction. 7-2 Processing

Oper ati on Sobsegosetd \texthe aurdces prgvapeedt foonf beingadesiggated sc
readi ng out operation upon synchroni zed 24 Cctober 2002 ° 108

reproduct i e tiestid lped rdeav e i =XTIEGEY | bed below with reference to the flow
charts of FIGS. 29 and 30. The processing illustrated in FIGS. 29 and 30 is

executed by the syskegneest Gelslaribkl dtyveexcdplige 1inpedewisupplinki s made
avai l able to the recording and reproducti op apparatus after a disc is

| oaded i nt @ uleleWRGHI Y @Mk TEPEOLHCL A POrARBRBAL ¥31QN MYl porflisity | S
| oaded in the recording and reproduction apparatus already, then the system

control | er (L1 lvanges 4is. coirpl tPeates Shah §BoWhd kG 29 1n which

it accesses the nanagenent area o e disc to read out the U- TOCC and the

AUX TOC. - Thefhodlle SY5t A £9LL ok 81,4 15204R0GeR e UYLl to Step S102

in Which it stores t

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

Also in this instance, different AUX-TOC sectors
may be set for the text name, recording date/time and UﬁL
such that they may be managed individually. However,
where various character information applied to picture
files is managed collectively as text information files
with the AUX-TOC sector S, 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



"U-TOC and the AUX-TOC read out fromthe disc into the TOC area of the

buf fer nmenory 13. Consequently, the systemcontroller 11 can thereafter
refer to the U-TOC and the AUX-TOC stored in the TOC area of the buffer
nmenory 13 to execute various control processes fox recordf feftahpr 2002
reproducti on operations and other various editing operations. In next step
S103, the systemcontroller 11 refers, Hlor exanple, to contents of the

AUX- TOC sector 3 to specify m.nimum necessary AUX data files to be stored
into the bXY%RITHRNweytdBs btdomedt inckurbprodaoniesnas desa@dtbeider 2002 109
Candi dates for the mninmumrequired AUX data files described include, if an
AUX dat a fidlsops escei dedectDbbé prepowduced and out putted before track
reproduction such as a cover picture as descri bed above is present, the AUX

data file, and ang{digfe daf g fdderdnf che shenbdebeer eBhgeuced and
outputted within a predeterm ned period which is regarded as an early stage

froma reprogiiet | gneehabt g Pl oh LpikIBref ord’ SfeMhSoel Be oLl 3eK TR

#1. Then, in next step Sl system confroller 11 readS out the AUX

data file or f%%f§1§g$g¥%éeg§ggéhrg<g@ﬂfgﬁiggg éﬁh5£5$%§%9§efE9thQg di sc,

and then in st controlTer 11 exec s processing for
storing th UX.data, fil iles.intao the AUX.dat I of e ffer
menory 13. e%? Ph EﬁgpSE%GGEOFHStS%gfgkﬁggﬁtrggﬁg% %f%% i F%Isogg that an
AUX data filge prescribed so as to be displayed r tarting of track
reproductidﬂlggﬁﬁeagf £Ex 1E8xRAPIELTTE & ﬂ$§i3$é84ﬁﬂ§'5% 9%%r%ﬁﬂ%%ﬂ, t hat
is, displayed or outputted.. Then, while the diipla ing or out§utting i's
conti nued, Phe2s¥itenfxsspas| fEP™ £hga iSO ffttart Qmih%ﬁ?%nﬂ Bfex r Eek

reproduction is gerforned by a user. If-it is discrimnated in step S107

that an opeFBei BRIf dEndr 8&k IpageddarkeT inrqiatihedint Hea HES

standards.

Further, since the sector format is the mode 2 and
the 3rd layer ECC is not used, the effective byte number
as an image data'capacity of one sector is 2,324 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



" 24 Cctober 2002 Ilo systemcontroller 11 advances the control to step S108,
in which it refers, for exanple, to the U- TOC sector 1 to access a required
address of the program area of the disc to read out ATRAC data as data of
the track. Then in next step S109, the system control | e?Y1PkPPeEsZPHE
ATRAC data read out in step S108 descri®ed above into the ATRAC data axes
of the buffer nenory 13. The Witing rate in this instance is 1.4 Mips as

described with reference to FIG , 28 bgve. It is to be noted that, in this
initial st %?'r%ﬂSOHBEtEBﬁ,°Yé%ﬂiﬁg ¥GesoPTATRACSTHRES r om t he buffer
menory 13 is not started as yet, and accordingly, a.state wherein ATRAC
data are nEReFgr¥elinul ated in the ATRAC data area of the buffer menory .13
as ATRAC data are witten into the buffer nmenory 13 is obtained. Then in
step S110, the syBhem contindieatad as sdatai PROetowh@RBE3 0@ Mg idr
accunul at ed anount of ATRAC data in the ATRAC data area of the buffer
menory 13 @&xceedattherpanedeat ehiichedmxXge Bartat leef ac,Aml by eels agpant X1, a
value is set which corresponds to an accunul ated data anmount w th which,
even i f wiéitbgael AERPpLodadadas read out data fromthe disc into the
buffer nenory 13 is stopped, the vibration wi thstanding function is

mai nt ai ned becausenreRERUVYEL ERE Eleﬁd:iCBgi:%%POWé&anst Gebdrd&fluired tine is
obtained fromdata read out fromthe 24 Cctober 2002 111 buffer nenory

13. Wiile ﬂlE@QﬁEE&%eﬁgzuhwa$e9bt@f?g}idéé%é%&éﬂjﬁhrigfegrﬂﬁ?sﬁkng

operations in steps Sl and SI09 descri bed above are repeated to continue

an accunul atj erat i f, AT into the ATRAC data area of the
9&585}?&%{% Zln,t@l% Qfa A 'ZASan%Eaa

buf f er nmenor If an affi I've result is obtained soon in step
S110, then the systemcontroller 11 advances the

6-2 Text File Sectorx

In a text file, text data of the ASCIXI, Modified
ISO 8859-1, Music Shifted JIS or the like defined by the
text mode of the AUX-DOC sector 4 can pe recorded.

The format of a sector which forms a text file is
such as, for example, shown in FIG. 18. Referring to FIG.
18, similarly as in a picture file, a header (16 bytes)
and an undefined (Reserved) region (8 bytes) are provided
from the top of the text file. 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



“control to step 5111, in which it starts reading out of the ATRAC data at
0.3 Mops fromthe buffer nmenory 13. Decodi ng processing principally

i ncl udi ng ATRAC deconpressi on processing is perfornmed fO£ t he thus read out
data, and resulting data are reproduced and outputted as*arPERRSF <0%al .
In the follow ng steps beginning with step S111, both of witing and
readi ng out operations of ATRAC data int6?and fromthe buffer nenory 13 are
perforned.é%iwe the witing rate of _1.4_Nbps is,higheg t han the readi ng
out rate of -3 RBPECT Wit HFROYR piRi BECwi £Ri-n Tihi th 5°r BBr BALEL on operati on
fromthe disc is executed , appropriately, the accunul ated anount of ATRAC
data in th'BFYeF. nEhptythe gﬁﬁﬂuﬁllilﬁ F£€V§a§é§, af fate HEHUctugie a rate
corresponding to 1.1 Mips. Thus, in next step S112, it is discrimnated
whet her or ¢R¥reseorndingutat adcasmsuwherkinTRAEseace iof a Ain@ctedizawp 2002
112 the ATRAC data area.of the buffer nmenory 13 is equal to the value X2
illustrated(dh ¥l GL*R8isthat &as) thef tikky sbdeedfstthiee AURTQT GoaStHMg i N
steps S108 to S111 is repeated until an affirmative result is obtained in
step S112. 4n other words, an operation o.f reading in of ATRAC data from
the disc into the buffer nmenory 13 and an operation of audi o reproduction

of ATRAC data reata®Wedd ofpdherbef f 28, N"BADENe 18eRECERARCUNEG. whARH (If an
affirmative result is obtained in step S112, then the systemcontroller 11

advances t hengoahtek £0d§§§ﬂi§lﬁ§b§io'1n"t‘!”io°fh dach HsS& ifin@tes whet her or

not the storage capacity of the data area of the buffer nmenory 13 at

present is digpbbl, ShaliColbfink! thitel,® il Mt ofh WAl ed Ny oL O g€

capacity of the AUX data area o uf'fer menory st at e,
then Lhe SysigELGPNELAYLEE L A0YARECT LG GANdi¥pddh! oP STIS, but 1T it
is discrimnated tha e St 0rage capaci i's

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 )

7-1 Example of Operation

In the recording and reproduction apparatus of the



not the full state, then the systemcontroller 11 advances the control to
step S114. In step S114, the systemcontroller 11 discrimnates whether or
not there remains a data file which has not been read oyf, fromthe gi c as
yet fromanong all AUX data files required for synchronﬁ%e@qﬁg £8da P?on
Here, if an affirmative result is obtagged, then the systemcontroller 11
advances the 24 Cctober 2002 113 controel to step S117 illustrated in FIG
30, but if a negative result is obtained, then the systemcontroller 11
advances tOkegomtrenbedinenp BavingWile denshinus tiion jdegenited, the ATRAC
data area of the buffer nenory 13 is.in the full state. Therefore, in step

S115, the saysvem asvdiookkprodiicstiops otffthe meadiregn ca opdiatdaba of ATRAC
data fromthe disc, and then in step S116, the systemcontroller 11 waits,

for exanpleeconiiel ihethecpiubahed adiRuif of ARAGH&atlbe beeppesmequal to or
smal l er than the value X1. However, in order that the ATRAC data area of

the 'bufferbgrgg@rgnlﬁ_q@é KGR AR raonUmat-ed %tfattﬁxéfpﬂ&a{énasié)oi?&ié)! e to
the full state, the accunul ated anpbunt of ATRAC data for discrimnation in

step S116 d?E&Uﬁ|EXm?§e§§Edt9nadﬁﬂ (éyégfwgﬂﬁg??éhﬁTKﬁbPei§li nd

conparatively near to t ul'l” state. I Irmative result is

obtai ned i gy 36eRFLIG. ol HEN JLNG 1R SR EON! )1 iGle,L1 el 15, LK SREET O Lo

t he processing O p S108.""Here, the processing in e steps fromstep
S113 or S114_.through steps S115 .~ S116 back, o st 108 si,gnifies that an
AroEraREan", SRRt d o [ e 48e ” EBAE 8. ShERbL AT nd o

operation Tor 3%
buffer nmenory 13 .i,s not execyted an but a reading out operation from
tgpfe befi1e as oo A& 2002

the disc fOPEBREEARSy Plack BASHTRIGSTh 0% Bxkek

data file can be performed in synchronism with the
reproduction time of the program. Furthermore, in the
present embodiment, upon reproduction outputting
(hereinafter referred to merely as synchronized
reproduction) of the AUX data file synchronized with
program reproduction, an operation of reading out all AUX
@ata files required for synchronized reproduction from
the disc and storing them into the buffer memory 13 in
advance is not performed. Therefore, as hereinafter
described in detail, an operation of reading out the AU#
data file from the disc and storing it into the buffer
memory 13 is performed within a period within which the
stored amount of program data in the buffer memory 13 is
dreater than a predetermined level and reading out of
program data from the disc stops during an audio

reproduction outputting operation.



" 114 1f an affirmative result is obtained in step S114, then the system
controller 11 advances the control to step S117 illustrated in FIG 30. In
step S117, the systemcontroller 11 refers to contents % 4 xag@ g the
AUX- TOC sector 3, and then in step 5118, the system cont %I déut e
processing for determining a preferenti aglorder of data flles to be read
out |later based on the referred contents -of the AUX-TOC sector 3. The data
files to be read o ?éhdata files whjch are r quired for ¥nchronized
repr oducti on and ﬁ'gv?et Toee kRt & 11D TR bﬁ?f‘éﬁ%tnﬁﬁﬁF? 1814 PPa:
Then in step S119, the system_controller 11 accesses the AUX data area of
the disc. chrenirgd FERAPAYCEAPR o NATRECPISES TG SRR IRy riefin ar ea of
the disc which has been perforned till then is stopped. Then in next step
S120, the syesenibediroahl entlingepforpchagdiizgdomersfodurtign deta file
fromthe disc in accordance Wth the preferential order determned in step
S118 descridesicabbed. tihdéngUx dite hialdngeae raatinf nerndidedicontentss or ed
into the AUX data area of the buffer menory 13 by processing in step S121.
The processafigahnNegbfp3eS120 and S122 is repeated as long as it is
discrimnated in step S122 by the systemcontroller 11 that the accumul ated

amount of ATRAC daig rfcéherbuffesn, 29cChopennd093rlla WRARA ohdH &
greater than the value X1. Then, when it is discrimnated in step S122 that

the accunul geededR0BRbghnA T BAC0Ued thl nf WA c dhdpdBL&reiNgg the value
X1, then the systemcontroller 11 advances the control to step S123, in

whi ch it stpgéﬁgggcggaqbrg %%fy%%fm|Qytﬂﬁtﬁg1d§gg¥;ﬁgif%flIe fromthe AUX

t
data area of isc ti en and accesses the program area of the disc,

wher eaf t er 3??u§¥§%@@h§%@t&%|éﬁéﬁb& Jeturns the contro

FIG. 23A shows audio data of programs recorded on
the disc in accordance with a reproduction time base, and
FIG. 23B shows addresses on the disc at which the
programs are recorded. FIG. 23C 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)



"to step S108 described above. Wiile the processing in steps S117 to S121 is
repeated each tinme the accunul ated anount of ATRAC data in the buffer
menory 13 becones the full~state, all AUX data files re?ﬁ}lLLrOeq for 0
synchroni zed reproduction are finally witten fromthe G561 RQOBuf f er
menory 13.. It is to be noted that the Brocessi ng routine shown in FIGS. 29
and 30 is ended if reproduction of all Bfacks comes to an end or a
reproducti pn stogpi,ng operation is performed by the user. Further, although
descri pti och®"wWPEFh2FéPefence to a flow chart is onmtted here, control
processing for causing synchronized reproduction of AUX data files with
tracks 'to be perFerkRerasiprdscrEpumely thah dihe torackescFRptton#iaf the
AUX- TOC sector 3 is executed by the systemcontroller 11 in parallel to the
processi ngangekat nge desonidsst iersigtaboweamneh aef eeencén FIESCotdmer 2002
li6 to FIGS. 29 and 30. It is to be noted that, while, in the present
enbodi nentantdwa4kiomdthef diidees including a picture file and a text file are
prescribed as the AUX data files as described hereinabove, since a text
file is formattedradchrhbat T& Hmrr&ssb@mpcﬁbse&y@ﬁhwa!ﬂzsﬁl;éemﬁedu_atih@n
information is enbedded in a structure of the text file itself, in order to
effect synghparitzad Jreiqiedd o 0f E&Xﬁbfhﬁﬁsangﬂﬁ'eﬁ‘a{pla)fﬂ ik required to
read out all text (files froma disc and store theminto the buffer nenory
13 before Luack =y QG ah | Sard %ﬁﬁdp@yést Qeanacana%e&a%ge;d'es st or ed
in the buffer nenory 13 to read out the tinme stanps to grasp i1'nformation of
t he synchrgai.zed ;58P L0 4.4 g L N & pr I Qn ti,ng order.
Accordi ngly, lt:lﬁn tlﬁlgpﬁ%esentaoglré)%gm%n?hgb atsgglré?azjdi%ngsq‘t)gu‘fl%lraoégessi ng
illustrated,in FICS.. .2 dEBO i s performed_ fo icture files, but it is
difficult ggeb’erafrc%r%’ﬂ%eead;a A ?aetg%li%%h%ﬁt é%cé@gfnbnfsg?nf:&t 9 es.
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 LEf.
Also the track TR #3 here is composed of two parts
including a part 4 of addresses Lg to Lh and another part
e of addresses Li to Lj, and it is 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,



" However, the processing illustrated in FIGS. 29 and 30 can be applied to
text files if the preferential order in file fetching deternined based on

synchroni zed reproduction timngs is ignored and, for f et g
into the buffer nenory 13 is performed in an order of t éﬁmgqq %%%ﬂ% or

a managenent manner of 24 COct ober 2002 117 synchroni zed reproduction
simlar to that with the AUX TOC sector Bis adopt ed also for text files.

8. ~rogram Data_Fil tan us Recordi ng, Op l.i.ne of

Oper at i on Vﬁ%naﬁﬁﬁrgr Pg S8 ESSFdég gﬁtghﬁ &ﬁi:%ﬁﬁ (1£r%hﬁwdrng and
reproducti on aggaratus of the present enmbodi ment, the transfer rat.e when
ATRAC dat a BFRIFREN&FERs &8 ﬁPé&PﬁﬁeaéuélSr@@nﬁﬁ€§3|oﬁ°JeSSG@P €4 drfd
witten into the ATRAC data area of the buffer nmenory 13 is 0.3 Mps and
the transfefheaflésgshafear sggondabde time fofoMd mamiiger Hemrihda3 when
data are read out fromthe buffer nenory 13 and recorded onto the disc

t hr ough t heaehualleen8 mddieésMofs tie peeyrfaromddaGi®&ulptanttiscblvi ng, for
exanple, in a normal state wherein a recording error caused by a fault such

as a di sturbaaosh l(chiukee@¢curs, the accunul ated anbunt of ATRAC data in the
buffer nenory 13 has a decreasing tendency because the data witing rate

and the data readi pgrenér|ab8chnteadRdshbam tihe Fivef.f ek RBresboie
different fromeach other as described above, and at a certain point of

time, a stats ah%gtradh@%l%cm@tﬁi HBRH PP AT RAS3 @at ad eihe buffer
menory 13 becones equal to O, that is, becones enpty, is reached. After

24 October 2002.H18 thics 5§ firxﬁeeg%m[@ea&h&riat Whi £ d et A6RUGH! 8hé OB aExATRAC

data as recording data into't fer nmenory 13 I's continued, recordi ng of

ATRAC data Rt qat e diiedd U e "EAF M P eifodales 610G BReDUT T er

menory 13,
track TR #2 be started at the time T2; and reproduction

of the track TR #3 be started at the time T3.

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

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



“interrupted. Then, while recording of ATRAC data onto the disc stops) the
capacity of ATRAC data accunul ated in the buffer nmenory 13 is supervised,
and when the accumnul ated anount reaches, for exanple, t | 1,k0 FI G
28, an operation of reading out ATRAC data fromthe buf?grogéﬁé?g %g@%nd
recording the ATRAC data onto the disc gg resuned. In other words, also
data recording onto the disc is perfaorned intermttently. It is to be noted
that the value X1 here need not necessarily be equal to the value Xl set
upon reprJ&Ubtion descri bed above. Thus, in the present enbodi nent, the
recordi ng and reproduction apparatus is constructed such that, upon
recording of ATRAMTERAL. pletif e2§51Bedobhpbxt 2fi PNX datatidess files
required to be recorded onto a disc are stored into the AUX data area of

t he bufferreeppdgdignatble dhed. aspar Pde tre did eredverwge of 0 ATIRIAC dat a
onto the disc described above is interrupted cones, an AUX data file stored
in the buf#2r #2no#y 48di $5r ead wetroade:d.ecBudetemmorea.he tAdé data area of
the disc. The intermittent recordi ng operation described 24 Cct ober 2002
119 above asscmedi daned the Benahropenal irdpnddudiioni teningbl yf the
necessitated, in the recording and reproducti on apparatus of the present

enbOdinEntﬁi@iuéedtﬁﬁéeeQQthQh@eQ&ddk%\Mié!ﬂﬁbéﬁﬂiﬁéédiﬁgsﬁéh mates into
and fromthe buffer menory 13. Accordingly, if the recording and

reproduct i QAnARPALA! W okd SANFrGYC! Uiy tdhyg . an AUX data file is
recorded together with ATRAC data as descri bed above, then al so recording

of an AUX data fibercan PRePSIteniBdsichisd A ! 189 EExiBegoke" d

ATRAC data. Conversely speaking, there is no need of performng

eoord 9 B HRRAL AR | kD 20y LS ieatyhage 12t o

data file ¢afeRE cseer el i BHANGOUS! Yov bECPLEkDE! ¥r tRe!l M ec 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



"user, an increase in efficiency in tine can be achieved and the conveni ence
of use can be augnented as nuch. It is to be noted that such a recording
operation as described above can be performed not only for a. pictu ile
but also for a text file simlarly as an AUX data file. @_?%p@géséﬁgé
Qperation FIG 31 is a flow chart illusfggating a processing operation of
the systemcontroller 11 for realizing the 24 Cctober 2002 120 recording
operation dgicribed above. It is to be noted here that it is aPres med t hat,
in a stage BéforBLEPL8¥oPHi kjeopdritrsn titd esfactaFe Eat3rEed at
recorded data are stored in the buffer nenory 13 already. In the routine
shown in Fl & PYEitden dysticatashthwlthe dfif sef taddresstLin step S201, that
a recording operation is performed, for exanple, by a predeterm ned

oper at i on of{ relpe- cghertzitdrort igec t1 o 23(May) k hef ueser thefbeddnsysgemtcont rol | er
il discrimnates that a recording operation is perfornmed, then it advances
t he control riepridetS2i?.of tHHe StepclS2fR, #1 heasd sienendatr altl ar pbingxecut es
processing for witing ATRAC data inputted as recording data and

transferredotehredu@ dtheqai Qe Lsef ophéespeeird4finkoptibeudBRYG dat a
area of the buffer nenory 13. Here, the data witing rate into the buffer

memory 13 i §60.stdVaRsg ase dessdd Pefbef S41ePONE bRANEhkNok k@ R QARSI State
in step S202, data reading out fromthe buffer nenory 13 is not perforned,
but an oper gy ogﬂon,ly af )a,cpunul ation of data witten into the ATRAC data
area occurs wth the % 2’1‘er menory 13. The data accunul ati on operation in
step S202 is perfo i le 1.5 1S .di ep, S203 he
SIREARAGE g B (RO gl ofp "o st gk

accunul at ed anmount 0

at the position indicated by the offset address L2
(reproduction time T1 + f(I.2)), and is ended at a point
of time at which display of the picture file Picture #4
is started ‘at a position indicated with the offset
address L3 (T1 + f£(L3)). In this instance, it is

prescribed that the picture file Picture #2 be displayed

or outputted over reproduction of the part a and the part

»

b )
Display of the picture file Picture #4 is started
at the timing indicated by the offset address L3
(réproduction time T1 + f£(L3)), and is ended at a point
of time at which the display of the track TR #1 is ended.
Here, the address of the track TR #1 corresponding
to the offset address L3 can be determined by calculation
of Lc + L3 - (Lb - La) as shown in FIG. 23B because the

track TR #1 is formed from the parts a and b.



-~ 24 Cctober 2002 121 it is discrimnated that the value X1 is exceeded, then

the systemcontrol lLer 11 advances the control to step S204. In step S204,
the systemcontroller 11 starts readi ng out of ATRAC data fromthe buffer
menory 13. The reading out rate then is 1.4 Myps as descf?ﬁ%ﬂxﬂﬁﬁéﬁﬁgﬁove.
Before this stage, the optical head 3 already accesses an address of a
recording starting position of the prog@%n1area of the disc. Theri, in step
S205 next to step S204, the systemcpntroller 11 first sets a_recording
node. In particul%ﬁ,r?%%r§§sFéﬁ1&SHFROFFeﬁzll%&ﬂ%ﬂﬂﬁ%ﬂﬁﬁF%P%%ttE%Edition
wherein various characteristics such as a | aser power and a servo gain are
suitabl e fbheapPictyrgi ddlepFimtivse #hde diwpkyyvednreent poPeEACd]l advances
the control to step S206, in which it records ATRAC data read out fromthe
buf f er nenafget3abyephodwoddessiatpying apo 8204ofesimiebed &bevériagko t he
program area of the disc. In step S207, the systemcontroller 11

di scri m natRs#ehdolf€serr atdresL @i fram viher edareébe aecemdl, at ed anount of
ATRAC data in the buffer nmenory 13 is 0, that is, the buffer -nenory 13 is

enpty, is pepebe@ctlifon M8y stAM €oNt rHl p&int lodi sehkeninaties tlm@tpyt he enpty
24 Cctober 2002 122 condition is reached, then it returns the control to

the procesghRyo®rsHteRdBR¥Ed a9 € r6&GOL 86A9 t 9hATRAG Qq&%)gﬂto the
disc. Then, if the systemcontroller 11 discrimnates in step S207 that the

condition wherei nohBepdeeuiyl EatAEMN A TR I aal8 LBg-BULERN Menory
13 is 0 (enpty) is reached, then it advances the control to step 8.
in synchronism with the track TR #3. It is prescribed
that the picture file Picture #3 be reproduced also in
synchronism with the track TR #1. As can be recognized
from this, in the present format, one picture file may be
prescribed to be reproduced in synchronism with a
plurality of tracks.

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

Display of the pidture file Picture #3 is started
at the position indicated by the offset address L7

(reproduction time T3 + f(L7)), and is ended at a point

of time indicated by the offset address L8 (reproduction



" In step S208, the systemcontroller 11 executes processing for swtching
the node fromthe recording node to a reproduction node. |In other Wrds,
the systemcontroller 11 ends the recording operation ti % t he an%EW
perforns setting to a condition wherein required charact i %% s Zs a
| aser power are suitable for a reproducghon operation. Consequently, even
if the optical head 3 is noved fox seeking, recorded data on the disc are
not destroyed. Then ip,n & step S209, the systemcontroller 11 executes
control pr&EH%%i%@ ?of(ﬁgi ssing an address as a recording starting
position of the AUX data area fromthe program area which has been accessed
by the optical hedds® theyes Hdie 3ddresxs @geﬁhSZEG?C$h€R5ﬁ§ten1controlIer
11 perforns reading out of the AUX data files as recorded data stored in
the AUX dat¢ernresponding bof the oEfreey 28dresen L8 namyise cheterminefer 11
sets the recording 24 COct ober 2002 123 node in next step S211 and then
advances t hHey comlcolatbost of 5212, LBn -WHiLAh -i tL.gdX ettt esem oim r BIG pr 2BBSSi Ng
for recording the AUX data file read out fromthe buffer nenory 13 into the
AUX data areecatiséhehdi sgacki mee#seddi Foraidd Eroid Ri(e deaatsranahblieebuf fer
menory 13 is not perfornmed while the processing in steps S210 to 212

descri bed above i sysuse@ssi ¥8l ¥1P6%T pepREaubRe onC eymirat & fimitp®f ATRAC
data in the ATRAC data area in the buffer menory 13 gradually increases.

[nat the achoml oned SnonarTof. APRRET, 2R, b e d R RSer: | B 30,
Steps 210 1o 5o43%acaapl el AaRye i plistindlh (SF ErabREFRORTIINAD of aux
accuml at od RaotAt SER KPRAR Fath thedona (e o P 1 2R8B80t
conpl ot ed g PRECh, SR icns PrBopens i ot 55, RE c AR 1BE, ARG ' °
operation spgyl gufe,gkoppad,Lmedi ately and Lhen Lt should becyalledobnat

corresponding to FIGS. 23A, 23B, 23C, 23D and 23E are
described with reference to FIGS. 25 and 26.

FIG. 25 illustrates contents of the U-TOC sector 0
of the disc which is reproduced in such a manﬁer 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 instance, a cluster address (Cluster H =
00h, Cluster L = one of 03h to 05h), a sector address
(Sector) = 00h and mode information (MODE) = 02h are
indicated in the header. )

In this instance, since the three tracks TR #1 to

#3 are recorded as programs, 0lh and 03h are recorded in



-~ accunul at ed anount of ATRAC data beconmes equal to the value X2 by the

processing in step S213. In other words, the processing in steps S210 to
S212 should be omitted in 24 Cctober 2002 124 the process of a series of
repetitions illustrated in steps S210 to S213. If the sy<h &stebatréPPer 11
discrimnates in step S213 that the acégnul ated anmount of ATRAC data in the
buffer nenory 13 reaches the value X2, then it advances the control to step
S214. In step S214, the systemcontroller 11 sets the reproduction node,
and then TSt Ge munkeks shirat TRt pBA Epstl A S&ds ay efe tririredas a
recording position of the programarea fromthe AUX program area of the

di sc whi ch¥e peehtieresfelileovingt hbe. hEhder .t hEuribeam Odh Adl | er 11
returns the control to the processing in step S204. The rbutine illustrated
in FIG 3Iresoxdeddathehe bpteepanpitdoni foar e Grecfora useuest to stop
recotding is obtained in response to a recordi ng stopping operation by the

user. It isitwabtonoled:tdakd wektkers)n the psesenbeemipadd®Hat i tins
descri bed that ATRAC data as audi o data which are program data as nmai n data

and AUX dagpzfi2es @ReSHPadRl AuAberaCEY RS AlRD idHD tdwe bpfib eargenory 13
upon recording and reproduction, the present invention is not limted to

this, and §ohoe&aMRker.&t8 5390Ld';r%,a%ép%%qupn apparatus may be
constructed otherw se such that, ‘for exanple, a nmeEnory into Wi ch AUX data

files are 24 B08{e 200 25, S cliusicvel v s ] eparately
fromthe buffer Qr:r%rmrye%'& ur%sffine;r:,grz8 g‘réé Ialuplté%aﬁdtl?/ltglogélf erIZnt ki nds of

data fil escg{:g Qégﬁﬁﬂl egoa%h%‘?ér%.% a&gd;jlﬁ‘r a%o'n%%cﬂeetrﬂ:él en:lt.n egb%?%:i_rgent ;2

nmenory for  exclrusrve use may Provi eac data fil The
buf fer nE”Pé%l%BOgﬁydggiggk %%dﬂfqéﬂékgofé%er 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.destinatién of the
link, the start address Lc and the end address Ld of the
part b are recorded, and 00h is recorded in_the link
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
part 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



" reduce the nunber 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 timng indicated by the AUX-T|[C. hi s
instance, the file size~of sub data is nade small or suguhgggobﬁé B0
reproduced at a high rate so as to allow sub data to be read in except
periods within which main data are read Jout intermttently to nmake it

possi bl e tq reproduce the sub data in suhstantially,.s ronj,zed

rel ati onshi9s SHsH# %thhﬁ Pk &5 t‘h@?; Bﬁ’e%eespean ti‘%“\‘/qécﬂ?ig‘lnhi sthSt
limted to the construction described above and canﬁ?e~gndified in_various
manners. F&taSGRideshda anfl nghoendpridresh FRoftatBrsPagfof are
synchroni zed reproduction described herei nabove can be applied also to a
repr oduct i gieededprrndttite biinki thf armatiodal Ahf iFer@&RTHEr eppbd@liced in
synchronismw th a program Further, the recordi ng operation described

her ei nabovenditdatred ex ehioek ttoo Rt Bdrt f4bDlet 66br 2DO2thecpeanh babipplied
also to a recording only apparatus for use with a disc onto which audio
data as a E3gran el des Alha thdn 6fl eheabihk theosdedt hddesrs, Dihil e the
enbodi nent descri bed above is a mni disc systemas a recording and
reproduct i Gth@ppad s, addEe HE CEENGE 1 BMENHHOR eaBride rajplrded,t @nd recordi ng
or reproduction apparatus by which a disc of a different type can be

recorded oreHé&pl DeliklCEAFoARa BESRT b BRI BDR¥ROrAcae PO iioi iaRRA At us of the
present invention is constructed such that, for exanple, within a period

Wi thin whi fpdbgcacseny!l ﬁ&fé&aégoh!%k?’f _Gon Ul &t T MORYnHBRRhEPE @dUCt i ON

of programs which are audio data as nain data is greater than a

predet ef m 98-+ £¥Rba SUGoL 28nac theY c2hBkedRS! ALe RAILYY KhOUAL data

fromthe disc 1s stopped, dat es such as inmage i nforration which are

sub data r e 0 neghronigzed_ reproduct i W di are
read out iﬁﬂ%&{ﬁrg?éré%ﬁ{aﬁ %gdie:?l%i Raggcgr g%ncsgévl\} t‘#}’é& ?;e/[n@é%'r oérﬁézjgéfd
reproductiqf order fromthe disc. This construction makes it possible to

successively acquire data files necessary for synchroni zed reproduction
whi | e reproduction, out putting of a track, of pr.ogr.am._i erf.orned,,and
realizes also to ral?ﬁ)’f%'prtr}é? eﬁgﬁaﬁ}ér‘f“aﬁ%ﬁ?s?lﬂcﬁsgnpfg& rt&'l)) (SEIOU(Qt:"?‘orr?%’ofﬂ5’31 dat a
24 Cctober 2002 127 file with respect to track substantially with
certainty. %Bﬁggqbﬁﬁ%FﬁFeiFth S5EEEs S D B i %ﬁlgd%f% 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, an@ presence of emphasis. -
Further, 00h is élaced in each of those pointers
beginning with the pointer P-TNO4 and ending with the
pointer P-TN0O255 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 &nd the
end address, cluster BCh, sector 00h, of a free area in

the program area are indicated in the part table 06h. In



files necessary for synchronized reproduction fromthe disc in a stage
before starting of track reproduction. This reduces the waiting tine,
before starting of track reproduction is enabled after %Qe dj. sc is(h%?ded,
for exanple, and the conveni ence of use of the reproduc |ogcg%%%$a% S'to

t he user is augnented as much. Further, with the construction described
above, since a data file is required &H?y~to be read in before a tine at

whi ch synchroni zed reproduction of it is required, the capacity of the
menory int ﬁﬁn%ﬂsgﬁﬁgaatéﬁﬁr€lpﬁtﬁé péﬁbfﬂ@h‘?ﬁ*éﬁﬁaﬁ%% @m be reduced.
Further, where the capacity of sub data is small, an alternative

const ruct i ¥ ¥e5PeBY| bPe tige eaich agldrgese o firdihy PHRIAMWBR RS2 a data file is
to be read is not required. The construction just described allows

reducti on Brthernufbethds pasttsinaed rihe finge matéoioffetmedppakat us and
besi des reduction of the power consunption. Further, where the construction
descri bed ébsweetatiudas themprograseratieyy amdaccdrdinglpr agehnkans for
storing a data file read out froma recording nmedium a data file read out

once fromphecdiasinceéhebaistkoriedanddi®dd. in the menory. In this instance
upon synchroni zed 24 Cctober 2002 128 reproduction, the data file held in

the menory can berieago9HterFor e@ra¥P iR s ighat edalthd ida-t b1 €dofh, @
certain synchroni zed reproduction timng and stored in the nmenory is

required foRgl aher pa@it! A1V YIS GFH %&%ﬁ&&wi@ﬂ”ﬂﬂﬁ data file
shoul d be read out fromthe nenory and reproduced or outputted.

Accor di ng! ynsblgkesich NOGSethAled AL L 4ap2a0ecdatael o from the

disc again, and the relia synchroni zed repro on can be rai sed.
A recording apparat of. the _present invention is.constructed,such that,
within a period m??ﬁ?%eﬁhi%ﬁstﬁ%%g %ere % at” no defect ared 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



" accumul ated anmobunt of a buffer nenory upon recording of prograns which are,
for exanple, audio data as main data is snaller than a predeterm ned |evel,

for exanple, an enpty state and data recording onto the disc,.is st d, a
data file, for exanple, as imge data or text data, thatz(Z ? t 58 gﬁ@f IS

recorded onto the disc. Consequently, tH& recording apparatus is provided
with.a function of performng recording of a data file sinultaneously with

recording f £ ot her, he . r r i t hat
recordi ng o%‘fgo%lﬁ“%ot&roam @{%)ecordazln‘n Flot aX‘%%?ét?lﬁl gnrrﬁ'?{e El%%gg?f ormed at
separate tim ngs each other is elimnate and recoydi n,_be
perforned in the E &ﬁp&PﬁﬁﬁPFf S¥2f?lghﬁx§hﬁﬁﬁméﬁ§§£ﬁbﬂg ggeﬁ?ly for
exanple, the total _time required for recording of program data and
recording &P dete d9iined f ceirds tmdPanTFREPEUSET ANeFVNGIERE ST dat a
recording can be achieved. Also in this regard, the convenience of use can
be augnent ed.thwpietureritkes edd Brboad neédh whicheipddsate itheettiaskehas
been described using specific terns, such descriptionis for illustrative
pur poses oMy, #antfitst sttacke mmdeTEtbmd(nhat tirandes aared neara@tdédns nay
be made wi thout departing fromthe spirit or scope of the follow ng clains.
r 1 24 Cct dhert2d02rd0 Midibers EifstedNOSandlLadtr @Mooditci ng apparatus for
reproduci ng one or a plurality of audio data as nmain data to be outputted

cont i nuous|pradeil ONRiNEd abPLer pbsiviehssEbldawangeltecthdaidihe andiso data
to be outputted intermttently froma recordi ng medi um having a program

area whi ch g or fat arRad EHQ Eaiﬁtaee peeapded oo -ANbA Jmnagenent area
whi ch nmai n nmanagenent data ' managi ng recorded position of the audio

data and S%M@gegsehgﬁtérteoaseranagi@gl&heos% ﬁatt@dart@lartecq&p%et@n the
reproduci ng apparatus conpri sing: reproduci ng nmeans for |ntern1ttently

r epr oduci %RENCRL Brp Hrﬁgh@grgfp A0 Qi@ an 098 £ ﬂplg&é'aé%oeédsub

data related to t au a an mai N managenent a and managemnent

data fromthe ﬁ-evfﬁﬁdhﬂg EalE™ Le3Beeki ey

Further, 01h is recorded in the pointer P-TNP1

'
corresponding to the track TR #1. In the slot 01h
indicated by the pointexr P-TNP1l, the start offset address
Ll and the end offset address (all 0s) with reference to
the start address of the track TR #1 are recorded.
Further, 01h indicating the picture file Picture #1 is
recorded in the pointer P-PNOj in the slot 0l1h.
éonsequently, 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



"~ storage means for tenporarily storing the audio data read out fromthe
recordi ng nmedium by the reproduci ng neans; storage control neans for
controlling continuously readout the audi o data fron1th§ S%Prag ngﬁ 3 and
intermttently readout the sub data fromthe storage nedrs O GEPEE 5 means
for detecting anount stored audio dataggjn the storage nmeans; conparison
means for conparing the ambunt of stored-audio data in the storage neans
with pred Hg;nuﬂﬁg value; and if the anount of stored audio data in the
storage nearns’ i's greater than the predetermned value, control means for
control ling anenent of the reproducin ans_in order, to reproducing the
sub data and for Toff€olslioty &ihs %?EBn?fB?eﬁeﬁﬁngﬁs F& per form
synchronlzed reproduci ng the audi o data and the sub data. t 1 24 Cctober
2002 131 Xhen endyoffret rddppas alaklabedr ¥isd refaranse, tawdrein the sub
managenment data include, for each of the sub data, a main data identifier
for desigmﬂanﬁ)&ﬁdIQﬂStﬁé tle ntdack WRt#hmmn§1nﬂupndﬁ¢espmnmhg)sub dat a
is to be reproduced in synchronism and a sub reproduction period within
whi ch t he pnin et aP § BNOD, be2hepnadoaedngt thes i atapreodiicl ¢ opigentred bei ng
i ndi cated~by a start address and an end address. 3. A reproduction
appar at us+ar cos hagréprédac 8 2supbegaien thfe o allle goliieste i sil@di cated by a
relative value froma reproduction starting point of the nain data

desi gnat e fxyrihe #Ri s datéotdent i fFefthédr, AoBaPEed¥EddHE PR NS
according to claim2, wherein any of the sub data whose nmain data

identifieryfins ﬁn@é?ﬁ&&i@ﬁdaﬁé|Hﬁdk%a&%&“%ﬂ&%ﬂkﬁé‘é&&@noﬁﬂnﬁéron'zed
relationship with the nain data. 5. A reproduction apparatus according to

claim1, wﬁfﬁﬁ%@ EgetﬁHbsﬁéanﬁhe i mage data. 6. A reproduction apparatus
according to claim1l1, wherein the sub data are character data. 7. A

repr oducti on app%ﬁgt f§f8§d699 tg?%egkgk%’ging%% &&Fééybﬁygéﬁdare i mage

data or character data ing to recor tober 2002

132 B. A rgpLoglgt LeRs2RPakatus ;2 qud%ﬂg 10 & Adtdrence 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, 0Oh 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. 1Im the slot 04h

indicated by the pointer P-TNP2, the start offset address



" wherein the rate at which the main data are read out from said nain data
storage neans is lower than the rate at which the main data are read out

fromthe recording nedium 9. A reproduction apparatus accar di t aim
1, further conprising sub data storage means for terrpor%r‘li y%@%ri 288% he
sub data read out fromthe recording negjum and wherein the sub data are
read out from said sub data storage ne and reproduced. 10. A
reproduction apparatus according to claim9, Werein, when said sub data
storage nedtks HaLir$eec' W eSephet 9Phk pndf thReeRBpO4EEStsREAEESS sai d
sub data storage neans are erased. 11. A reproduction apparatus accordi ng
to clai m 13:5 whetlei ref¢eereeste cthe shartupddaesst pntbse ¢rack TR 42t orage
means i s perforned beginning with the one of the sub data which is

conpar at i veine |mdeorded egdhu thett ha Itepirodilics t bmg t thve. pil@tuAer €pleduct i on
apparatus according to claim11, further conprising display neans for

di spl ayi ng giet ot #Rteo BS. répredacdininapRachirodikir wittorMhdE @yl a
recordi ng medi um which allows recording thereon of one 24 Cct ober 2002

133 or a plu atd tys Ofe 88 dcdaiR tRBUpLEHLERNH-PHOYSY Whlh S1@Pardn to tine
and one or a plurality of sub data and has mai n managenent data to be used

for_managergiiis b érelded:pps abesgndtobnenit ideba ity ynagenent

data to be used tor nanagenent of recorded positions of the sub data, the

mai n data i  {tent th i gﬂgﬂ d IS NQ:
mai n data sltr%%%%é rrﬁgnéxf g?éggﬁgg‘?a?ﬁ gggt%g%g%t e trlr:é)i ?%at%dﬁ:o%trol

means for Wﬂitfgg £h8e9§£8 g%&% %h%r%gplgduction 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
displayed or outputted fiurther, 00h is placed in the link
information in the slot 04h.

In the pointer P-TNP3 corresponding té the track TR
#3, OSh is recorded. 1In the slot 05h indicated by the
pointer P-TNP3, the start offsgt 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 0Sh. 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



-~ saild main data storage neans intermttently onto the recordi ng nedi um based

on the mai n managenent data and Witing the sub data onto the recording
medi um based on the sub nanagenent data within a period wthin_ which
witing of the main data is not performed. 14. A recor di4fy OgseReat 4802
according to claim 13, wherein the ratg at which the main data are stored
into said main data storage neans is |lower than the rate at which the main
data are itte or}:to t he recording npedium _15. A recordi ng apparat us
accor di ng%‘é eng pifset L?rd(drﬁers%&r%r‘l’éﬂ‘lgrgﬁﬁra%s §PothGe Shédts for
tenporarily storing the sub data, and wherein the sub data stored in said
sub data §5§F&§(§ r?%arféi%rté'wli 1Rt bnebet Kecesdeddi nfn nklpuRPintes COct ober
2002 134 16. A recording apparatus according to claim 13, wherein the
writing oPeP¥Oidordrorthe tdlotr cbdrdi OYh nbddiirat$ngt tppepiwittuzien filperi bd
within which witing of the main data and the sub data onto the recording
medi um i sPhotuper fi@ gl .bel wegrd@eoedi b appahabus saC&ditdi nthd acxdékm 13,
wherein the sub data are inage data. 'w 18. A recordi ng apparatus according

to claimég, #3 witiddquddier pubo dehe piecahar #gh@r pdattirel %5 A d eproduci ng
met hod for reproducing one or a plurality of audio data as nmain data to be

out put t edreeBIHAUIOUS I ANEONQ oY 13 PLabetasy 96 e#B dahp related to the
audio data to be outputted intermttently froma recordi ng medi um having a

program ag g o0 Wi 0 Gl asPRE SR HaLAuRke thesd qu rgp_@{@t@r?anagerrent
ed position o

area whi ch mai n managenent data -for managi ng record t he

audi o dat g 130 ot SRARSIELACBL 2 9DuIRAADN0 Gl dahe @i e T ecor ded

on, the reproduci ng ne nprising ste of : Tntermttently Feproducing
one or a plurali of . audi ata, .one or lurality of. suh data related to
t he audi o dat a, g%‘(f r?é)ln;l:erlrlg:nsgg&eerr%%’f{%ﬁﬁaagﬂges&guﬁaﬁgﬁéﬁ&ﬁ edatté"“fromthe
recordi ng Jyedi.um respectively; tenporarily storing the audjo data,read out
fromthe Fe& r]ﬁW%ﬁfuﬂ?FBXEtﬁﬂﬁDP ; t@‘%ﬁ%ﬂﬁ‘%fﬁg ftc’(r_;lrﬁff n%bﬁ‘éﬁlﬁergédout t he
audi o data f o*nthe rremfar% and,intermttently readout the sub data fromthe
nenory; d tihPanehtobredt dPe§YRGH SIS D With Hh eff 55 TBnPari ng t he
anount of stored audio data in the nenmory with predeterm ned val ue;. and (
24 Qct obe ™R 2 SRapReY has 4 fE6Rt 18 FIGHed3di B Bat23Fn 2AR ABRory is
greater tt{}%n the predeterm ned value, controlling novenent of a reproducing
head in orfddt- to reproducing the sub data and for controlling a nenory

controller in order to performsynchronized reproduci ng the audi o data and
t he sub dat a. In the slot 00h prescribed as a slot corresponding

to the cover picture, Odh 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
placed 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.



© 20. A reproduction nethod according to claim 19, wherein the sub managenent
data include, for each of the sub data, a nmain data identifier for

designating one of r. the main data with which the correspon % q SBB gata
is to be reproduced in synchronism and_a sub reproducti®on peri05 mn? in
VWhich the sub data is to be reproduced?sthe sub reproduction period being
indicated by a start address and an end address. 21. A reproduction nethod

according to claim2Q,. . i h dressei s _Lpgi.c d by arelative
value froma repr orfdluc hﬁ%%{s%ﬁﬁ'néeﬁﬁéu%(%%eéﬁa?ﬁaggkagﬁgsi ghated by the
main data identifier. 22. A reproduction_gethod acgording,tq.claim 20,
wherei n any® GFCRHALEH dﬁf%?%ﬁggglﬂﬁiﬁgdafgtﬁagn?i F@r“ﬁgglgl escri bed
value is reproduced in a non,synchroni zed rel ati,onship with the main data.
23. A repr otRREFHNERRE hble a8LBF dRRE PESEFTLRePo 1N 58X SHEEDFS 136
Wherein the rate at which the main data are read out fromsaid main data
storage nmea$@eRsinofEFSt haddi he3Bat 838 AAPcRIGhEIRibnard Prdhe ead out
fromthe recording nedium 24. A reproduction nmethod according to claim19,
wher ei n t hemanbgementairfoemdtoon pfomoatiendst d Idnmtaptarbars HE@Yi ded for
tenporarily storing the sub data read out fromthe recording nedium and
reproduced. 225and 2éproducti on net hod according to claim24, further
conprising a step of erasing, when said sub data storage nmeans has no free

area, part or all sibdédguéentl@at an sbpeedtionsafdreaditet aultd daage MEANS.
26. A reproduction method according to claim?25, wherein the erasure of the

sub data freResaifcsuboldakgneheoade e arpricautaicH ad_Hiegi phésdenwi th the
one of the sub data Which I1s conparatively late in regard to the

reproducti ogmbbABmed ¢ 1A GEERLADG FRINMY tie rEsE MbAGFPESO B3AECOARE] NG
medi um which allows recording thereon of one
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 embo@iment 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



“or a plurality of main data inputted continuously with respect to tine and
one or a plurality of sub data and has mai n nanagenent data to be used for
managenent of recorded positions of the main data and sqghqyna eneg% %ata
to be used for managenent of recorded positions of 24 °30699£37
the sub data, the main data intermttes4ly based on the mai n managenent
data, conprising: a step of witing the nain data stored in main data,

Storage-MRafls HEOVEdnb oy ! SEPALAEL YathOt ke BuERdE Gakibry i m Lt ent’ Y

onto the recording nedium based on the main managenent data and Witing the

sub data 0, e Lpg_pedium based,on t he sub managenent data Wthin
a period \?\ﬁ h?é]gﬁm%clﬁg{}gégi%‘a ?sfﬁégﬁéi Heggtwa is not perforned. 28. A
recordi ng method gccording to aim27, wherein the ,rate a ich the main

C
data are stored iTt st PRS2 EiorafErHESHE S 4y #%t he rate at
which the main data are witten onto the recordi ng medium _29. A recording
net hod acd¥?BPRY 18 &Rathpopreseqfercabedipentyddessiired firstb data
storage neans provided for tenporarily storing the sub data are witten
onto the retbhdragerearanto3BIGA 2&cordi ng met hod according to claim 27,
further conprising the steps of: witing the main data onto the recording
medi um st oppi ng Tihe skoragg anea ohethecbndifey mediomy Isedrchiovppily a
writing position of the sub data on the recordi ng nedi um based on the sub
managenentdiai dedaddto 24TOCt area 200 al Ithiw iddtey dbeasad geéa in t he
witing position on the .
FIG. 27. The TOC area is an area in which TOC data and U-
TOC data read out from 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



" sub data; whereby the witing operation onto the recording nmediumis
stopped within a period within which witing of the nmain data and the sub
data onto the recording nmediumis not performned.
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F(G”GGGGHHHEQQQL:E%'h%“ﬂf%%hh%& 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 maﬁagement information of the U-
TOC and the AUX-TOC is read out from the management area
of the disc and stored into the TOC area of the buffer
memory 13. Thereafter, the recording and reproduction
apparatus performs reproduction and 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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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
buffer 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
AERAC 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.
Théreafter, when the stored amount of ATRAC data in the
ATRAC data are set in advance decreases to a value, for

example, as denoted by X1 in FIG. 28, reading out of
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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 numbex II is given, the picture

file Picture #2 of the preferential order number III, the
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T, @0% & ()cemvadn (poindww& timelguring 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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files as described above eliminates the necessity for
reading in all AUX data files required for synchronized
reproduction prior to starting of track reproductiomn.
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, displayving
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memory 13 in advance in a stage before reproduction of
the disc is started after it is loaded. 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
predetermined 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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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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reproduction within a possible range. 1In this 1nstance.
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. 23AaA, 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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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 1§ng 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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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 whiéh it
accesses thg 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. éonsequent}y, the system
controller 11 can thereafter refer to the U-TOC gnd 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 S103, the system controller 11 refers,
for éxample, 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.



©10Z,7 109%&& ()-'\dEbC 10(, 10% & ()-310% & ()-F@ 10% & ()-310% & ()-3S

10% & ()- 10% & ()-M dEbC 10( @ 10% & ()-Y! 10% & ()-Y 10% & ()- S10% & ()-FS
10% & ()- Y@ 10% & () - 8o<dEbC 10( @ 10% & ()-f9-10% & () -
+S10% & ()-)10% & ()-' 310% & ()- YOLOU & () - <r #xnmbC 10( Edo@ctpberog098(
10(710% & ()-510% & ()-s3f 10% & ()- Y1144 & () - #&DudEmbC
10(1 @O0%&' ()-110%& ()-1 109& ()-@ s10%. ()-YS10%&' ()-yy 10%& ()-ZQ ddEmbC
10( 109%& ()- 109%& () - 10%& ().- S109%&' ()-110%& ()- 10%& ()- dH:dEMbC
10(, ) 10%&'( %S*’% 11<bfg s()tom/&@/@%qléﬁx@(mw;%qu( ?g‘getygg??} GJEMbC 10(5@
109& ()- 03109 ()- VY1 14 109& ()-S/ 109%& ()-L-109%& ()-3+10%& ().-/bC 10(
10%¢& () - 10¥8%c ¥ bed ohaglyde, 1004030 (AUX 1821a fd¥eovEgeErribrddLeche
10(10%& () - 10%& ()-10%& ()-110%& ()-Sg 10%& ()- 9@ 0%& ()- oAdELC
10(3(y 10%&niedeeddodsd (Jutpioed Hefaterbrack- repeddaction] Gusd () - Ax;
sdEbC 10( FS5109%& () - Y93z 10%& ()- @ 1910%& ()-,/s10%& () - F-
10%& () - 3*ad 09b85 (e r SPic9f8 48%deéyribaa%dboyey 16%@ireEentQYdhe) AubOb 10b
10bl | 710%& ()-K_ CAdEbC 10( @ 10%&' () - @ 10%& () -
109%& () - 10%afq - £118%€ahd - 4OURet) AGXYREERCEile which should be
10(* 10%& () - (310%& () - &10%& ()-$! 109%& ()-"10%& ()- 109%& ()-)JIxdE:/ 10
10710%& () -fedPglubéa  3hdO0& phe ELA0WELhin/ & %Q%&'e(ﬂemk@% Per3fodl: /
10, 410%& () - Ys109%&' ()-YY 10%& () - F@O%&' ()-f10%& ()-! 10%& () -

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 $103 .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 5106, the system controller 11
controls so that an AUX data file prescribed so as to be
displayéd before starting of track reproduction such as,
for example, a cover picture, may be reproduced, that is,
displayed or outputted. Then, while the 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 S$107 that an

operation for track reproduction is performed, then the
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area of the buffer memory 13. The writing rate in this
instanée is 1.4 Mbps as described with reference to FIG.
28 above. It is to be noted that, in this initial stage
of reproduction, reading out of ATRAC data from the
buffer memory 13 is not started as yet, and accordingly,
a.state wherein ATRAQ data are merely accumulated in the
ATRAC data area of the buffer memory 13 as ATRAC data are
written into the buffer memory 13 is obtained.

Then in step S110, the system controller 11

discriminates whether or not the accumulated amount of
ATRAC data in the ATRAC data area of the buffer memory 13
exceeds the 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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10% & ()-110% & ()-m0% & ()-10% & ()-z 10% & ()-, QaBYNC 10
, &10% & () -96dP% i) - then the system controller 11 advances the
control to step Slll,.in which it starts reading out of
the ATRAC data at 0.3 Mbps from the buffer memory 13.
Decoding processing pfincipally in¢luding ATRAC
decompression processing is performed for the thus read
out data, and resulting data are reproduced and outputted
as an audio signal.

In the following steps beginning with step S111,
both of writing and reading 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 8112, it is discriminated

wvhether or not the accumulated amount of ATRAC data in
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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
S112, 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 contfol to step S114. In step S114, the
system controller 11 discriminates whether or not there
remains a data file which has not been read out from the
disc as yet from among all AUX data files required for
synchronized reproduction. Here, if an affirmative result

is obtained, then the system controller 11 advances the
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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
§116, then the system controller 11 retﬁrns the control
to the processiné of step S108.
Here, the processing in the steps from step S113 or

5114 through steps 5115 —* S116 back to step §108

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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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 S120, the system controller 11
pexrforms reading out of an AUX data file from the disc in
accordance with the préferential order determined in step
5118 described above. The AUX data file read out from the
disc is stored into the AUX data area of the buffer
memory 13 by processing in step S121. The processing in
steps S120 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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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 menmory
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
pexrform 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

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

The intermittent recording operation described



- 10G 10G 10G | 7109%& ()-B { " a; al adEbC 10(! 310%& () -

109& ()-fF109& ()-1t109%& ()- 10%& ()- @ 10%& () -1 aaaa) bcbbd
10(! Y'MLOY&' ()-S !109%&' ()-L10%& ()-F: 10%& ()- @10%& ()-9
109&' () - bbc?cycccdEbC 10(! 010%& () ~, y109%&' () - s* 24
109& () -1 (109%& ()- S&LO%& () - $GLOY&' ()-c} 8d9d: d; dKdQdbC
10(! yZ10%G& ()-9! 10938 ()- 10 10 106! 1&?()-410% ()-2F 1

CezedEbC 10(!310%6&' ():l, 10%& () - @ 109%3&. () - &10%GE (.
10968 0)- 1(1)%%%"?) ?ieﬁ%ér%.l?gFFgE% %( gmm&éﬁo&&%ﬁ Qf
10968 ()-f LOY%GE ():-ff dEbC_10(! *, 10938 () -.( MLOYCE,
10%58! 8-"»130‘3/&%1%%’#3’ Vi %&g%f%ﬁﬂrh Hhﬁh&EFPC%é(mg e (
10G@71096G& () -y, 5: 109%G& () - S2mLOYGE

EbC
October 2002

0% () - Odddd
096 () - 10968 () -
) - &10%3&' () - $

&0s10%G8' ()X DRABYERL P - aPROYELYUE) Dlﬁhﬁ#{ﬂ preisepy embodiment, by a

10GF109%& () -, 109& ()-1 10%&' ()- F10%& ()-, 109%& ()-!109%& ()-

10G i i $j Bj Wi fiferenoerbetee@n( thief ¥%Li0)y- Al 0%RdINgY QUIYE at)esSAI0%&’ () - Y
109 ()-jjj & KkkdE:/ 10GF(! 10%& ()-y&LO%& ()-$9! 109& ()-y" 3109 ()-vy
109& () - SS 4NBRE Epmkknkubhififdl: hekdBy510%& Aredt@¥igly- 018%Rhe) - .

109%&' ()-,10%& ()-*10%& ()-1, mm m n?mBmvwmbC

10G10%} & (reddOBdhE Ghdl FeYHbAUCidnl APha&althrs HE Ibnldt rildl6d (sudhn

n#nUnnndEbC 10G3109%4| & ()- 10% & ()- & 10%4 & () - 10%4 & () -

109 & () -

109%4| & () - nenXeoaadkbk 48€al@¥dled i) viecBhAdlH &dgethdlVai&H )xirald % & () - f

10%4 & ()-9 10%t| & ()-o0pqq, d_g gagbqdYNC 10G 104|

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

of performing recording of an AUX data file in

is no need

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
and the convenience of use can be augmented as

It is to be noted that such a recording

achieved
much.

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 real

izing the



- 104 104| 710%| & ()-,4 10%}| & ()-210%}| & ()-010%4 & ()-s$
109%| & () - bgr qugqqr Pr dEYNC 10G F@ 109%& () - F&L0%& ()-F 10%& () - 310%& () - Sf
109! ()- 1109 ()-Prrrr4sgssdEYNC 10G 109 () -1 10%& ()- Y3L0%& () -1y
109 ()- YsM 109& ()-YY- 10% ()-sss3tntttdEYNC 10G & October 2002

109& ()-$3109& ()-"!109%& ()- 109%& ()- }Qg&' ()-110%& () -t uHuuUU&dEYNC 10G
&3109%& ()- 1@ 10%& () -. 10%&' () -, 3109%&

109 () - ( é%ﬁ % Vv ()- 90,0&' -9l % o0& () -
1% W;xgeg%%} Wy Yy 4&9& 0%1:8%0) - 1@ 1V 1By
10G@l0% o % 0& ()-310% o0& () -
10% 0&' ()&’é‘% g )l'io?*/‘so%}”??ufﬂﬁgl F}??fydéﬂcﬁéé)?gﬂo?ﬁﬁ%r?)a 10% 0&' () -
10% o& () - 1096 & 10% o0& () - Y@ 0% o0& () - { Tz] zaBbC
8 - YLyyy

10G@ | 1096 ¥ mﬁmatwn E206EBE e | A1 Sddx: §ilgs as
10% o0& ()-" 10% 0& ()-]zzz{?{ @ A{ R{anC 10&&! 10%&' ()- 10'0 10'0 10' 0@ 7
10% o0& () -Barepdededpfa, areostezgel) igo-theyshad for NQJ{‘%{{’{%?dEhﬁ@aSEEGS
109 ()-1 109 ()-Y!'109& ()-S109& ()-YZ109%&' ()- 10%& ()-|J||||#}S}dENLC
10d 910%&' () -f 1098 (§he slQRif ¢ - $RAQIRI() FEEQOYRL(,) -tUI8 0948 {gm S} } } } ~4~n~aBnb
C 10109 ()-&10%& ()-9% 109& ()-"Z109%& ()-!VYy
109 () - s! ¢6ABro)linr~110kdEnbC first in step S201, that a recording
10G310%&' ()-210%& ()-0z10% ()-. @O%& ()-, GLOY% ()-*10% ()-! YbC 10G1L0%
h& ()-L10%p&raridénli% B&rfhrrRetQ%fo¥ (@xamklel0 by a predetermined

operation of the qperation 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

piocessing for writing ATRAC data inputted as recording

data and transferred through the audié 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 descriped hereinabove, and in the

processing state in step S202, data reading out from tﬁe

buffer memory 13 is not performed, but an operation only

of accumulation of data written into the ATRAC data area

occurs with the buffer memory 13.

The data accumulation operation in step S202 is

performed until it is discriminated in step $203 that the

accumulated amount of ATRAC data exceeds the value X1. If
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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 S$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 variouq
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 $206, in which
it records ATRAC data read out from the buffer memory 13
by the processing in step 8204 described above into the
program area of the disc.
In step S$207, the system controller 11
discriminates whether or not a condition wherein the
accumulated amount of ATRAC data in the buffer ﬁemory 13

is 0, that is, the buffer memory 13 is empty, is reached.

If the system controller 11 discriminates that the empty
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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 S209, 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 S210, the system controller 11
rerforms reading out of the AUX data files as recorded

data stored in the AUX data area of the buffer memory 13.

Then, the system controller 11 sets the recording
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memory 13 is not performed while the processing in steps
§210 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 S§213 next to step S212, the
system coﬁtroller 11 waits that the accumulated amount of
ATRAC data becomes equal tao .the value X2, that is, the
full state illustrated in FIG. 28. Here, the processing
in steps S210 to S212 described above is repeated to
continge recording of AUX data files until the system
controller 11 discriminates that the accumulated améunt
of ATRAC data reaches the value X2. It is to be noted
that, if recording of all AUX data files to be recorded
onto the disc is completed by the processing in steps
§210 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 S213. In other words,

the processing in steps S210 to S212 should be omitted in
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S§213 that the accumulated amount of ATRAC data in the

buffer memory 13 reaches the value X2, then it advances

the control to step S5214.

In step S214, the system controller 11 sets the
reproduction mode, and then in step §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 egample, information of a reguest 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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provided for each of the data files.

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 or sub
data are reproduced at a high rate so as to allow sub
data to be read in except periods within which main data
are read out intermittently to make it possible to
reproduce the sub data in a substantially 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 also 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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recoxrding 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 cénstructed such that, for example,
within a period within which the accumulated amount of a*
buffer memory upon reproduction of programs which are
audio d;ta as main data is greater than a predetermined
level such as a fully stored state and reading out of
data from ;he disc is stoppéed, 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 reproducéion 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
recoxrded in advance can be reduced. Further, where the
capacity of sub data is small, an alternative
construction is possible wherein a buffer memory into
which 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
iﬁcludes 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. 1In this instance, upon synchronized
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reproduction, the data file held in the memory can be
read out. For example, if a data file required at a
certain synchronized reproduction timing and stored in
the memory is required for later certain synchronized
reproduction, then the data file should be read out from
the memory and reproduced or outputted. Accordingly,
there is no need of reading in the same data file from
the disc again, and the reliability of synchronized
reproduction can be raised.

A recording apparatus of the present invention is
constructed such that, within a 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 the disc.
Consequently, the recording apparatus is provided with a
function of performing recording of a data file
simultaneously 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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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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contlnuously 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 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 is
greater than the predetermined value, 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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be reproduced in synchronism, and a sub reproduction
period within wﬁich the sub data is to be reproduced, the
sub reproduction period being in&icated'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 reproductioﬂ apparatus according to claim 2,
wherein any of the sub data whose main data identifier
has a prescribed value is geproduced in a non-
synchronized 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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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 ffee
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 ig 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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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,
furthgr 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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wherein the sub data are image data.
2R 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 wain 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 wain wmanagement data and sub management data from the
recording wmedium 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 wmemory;

comparing the amount of stored audio data in the memory

with predetermined value; and
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doddddddxnb@e&ﬁét ﬂK&ﬁ}kh@)préﬁetermlned value, controlling movement of a
’ reproducing head in order to reproducing the sub data and for

controlling a memory <controller in order to perform

synchronized reproducing the audio data and the sub data.

20. A reproduction method according to élaim 19,

wherein the sub manageﬁent déta include, for each of the

o 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 étart
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

a 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 wvalue is reproduéed in a non-
synchronized relationship with the main data.

23. A reproduction method according to claim 19,
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means provided for temporarily storing the sub data read
out from the recording medium, and reproduced.

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

the recording medium based on the sub management data;

and
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