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;e3el @6T} G, ~r SPEC FI CATION BACKGROUND OF THE | NVENTI ON 5 TECHNI CAL
.ELELD, The present invention relates to reproduction of a nulti-session
di sc. BACKGROUND ART A conpact disc (CD) was fornmerly the nedia-i-n-which
the user could not 10 wite data. At the present, wite-enable nedia are

devel oped, such as conpact disc recordablle (CD-R) or corrpacﬂmmnmmmmmmus
rewitable (CD-RW. Such nedia can be manufactured and repr C
recordi ng and reproduci ng apparatus for the nedia. A disc recordk#ng and
reproduci ng apparatus can manufacture CD-R and 15 20 CD- RW ng

ordi nary singl e-session CD but al s@RECHICATIGNssi on CD. A " ﬁ&‘ﬂﬁ@hﬂm@mﬂm
recording unit forned on a disc. Fig. 5 shows a data | ayout

disc recorded in a single sesREPRODUCINONRPARATUSN disc is conpo®ed of
one lead-in LI, a programarea PA, and a | ead-out LO. As index information,
tabl e-of -contents information (hereinafter referred to as TOC i nformation)
Is recorded in lead-in LI. A conventional CD and conpact disc read-only

menmory (CD-ROM are singl e-gREKGROORD OF THE INVESRTION CD is a CD conposed
of plural sessions manufactured by once recording partially on a CDO-R or

CD-RW agd q@mm@ggﬂ&r@ after the recorded portions. Fig. 6 shows a data
| ayout exanple of a disc recorded in nmultiple sessions. The nulti-session
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(k). BACKGROUND ART
A compact disc (CD) was formerly the media in which the user could not
write data. At the present, write-enable media are developed, such as compact
10 disc recordable (CD-R) or compact disc rewritable (CD-RW). Such media can
be manufactured and reproduced by disc recording and reproducing apparatus
for the media.
A disc recording and reproducing apparatus can manufacture CD-R and
CD-RW not only as ordinary single-session CD but also as multi-session CD. A
15 ‘“session” is a recording unit formed on a disc. Fig. 5 shows a data layout
example of a disc recorded in a single session. The single-session disc is
composed of one lead-in LI, a program area PA, and a lead-out LO. As index
information, table-of-contents information (hereinafter referred to as TOC
information) is recorded in lead-in LI. A conventional CD and compact disc
20 read-only memory (CD-ROM) are single-session CDs. A multi-session CD is a
CD composed of plural sessions manufactured by once recording partially on a
CD-R or CD-RW, and adding sessions after the recorded portions. Fig. 6
shows a data layout example of a disc recorded in multiple sessions. The

multi-session disc shown in Fig. 6 includes a plurality of sessions (M pieces (k =



In each lead-in, contents information is recorded as TOC i nformati on. The
.JOC information in each lead-irt area LI of multi-session CD includes,
aside fromthe position informati on of the own session, start tine
information of programarea 5 PA of next session. This is different from
the TOC i nformati on of single-session CD2 In a nulti-session CD, data and
audio (CD-DA) can be recorded in each session. These sessions are called
data session and audi o session. In a nulti-session CD, data sessions and
audi o sessions can be m xed and recorded |0 in a sane disc. Fig. 7 shows an
exanpl e of ddoMyidontposed afubad-irs Ebg) gprogfar aeéa PAR), aihddedd-@us Es(kyn i n
the last place. On the other hand, Fig. 8 shows an exanple of conposition

of multi-seysieash fdadin, aéhteﬁtslmf@rmau@heé restraéd a8 OO irfeanativh. GaeTeld y, a
nul ti-session CDis manufactured in a procedure conprising the 15 steps of

recordi ng OifoRthatidrirPéadH RAKSH idfed LPEf MNtRSERHIGH\CH inBReBs S8586 from the
recording an 1SO 9660 file system and recording track information of

corr espondi pgs Fn%fb?m%ﬂﬁn of ﬁ'{é Wh'85sioh! StafBirme rhf8it é’t‘i&%@%ﬁg@%ﬁ a?éa next

session in Iea -1 n area e sanme séssi on.
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program area of next session i s not recor are
recording c uter-readabl e data on a disc, generally, an | SO 9660 file
systemis used. What is recorded by using this systemis a data session.

The | SO 9660 fil t data_jin t i | d
hi 2rarch| cal S![ rﬁé’? ?rﬂe@fr%’gltﬂbég 55%%?@?930 (?}ﬁibm%?r‘ r’ggp%fgc@f}l e
conposed of pl ural ta sessions ?41&%9660 file sa/ilt em i.nforpmation
descri bed i PeSR@Nda §eS@ SEFPANSATS ﬁ@"‘r AR RSSO RNARUIP FESEIOR: b dded to

t he 1 SO 9660 f| | e systeminformati on of next data session, Accordingly, by
anal yzi ng t eultisessionCP; fatassassiansAng addipjsessioge £ankhe mixedrand recorded
multi-session CD, it is allowed to access all files in the nulti-session

CD. For lexamlaesamendt% mul tisession CD shown in Fig. 6, if all of session
1 to session Mare data sessions, by analyzing the | SO 9660 file system of
the final sessionFRig. 7shows gos@qammetobcamsmoalof multisessiontGid including
mul ti-session CD.
an audio session in the last place. On the other hand, Fig. 8 shows an example
of composition of multi-session disc including an intermediate audio session.
Generally, a multi-session CD is manufactured in a procedure comprising the
15  steps of recording one or plural tracks in program area PA of each session,
recording an ISO 9660 file system, and recording track information of
corresponding session and start timer information of program area of next
session in lead-in area L! of the same session. In this process, if additional
writing is not allowed in the disc, start time information of program area of next
20 session is not recorded in lead-in area LI.
When recording computer-readable data on a disc, generally, an ISC
9660 file system is used. What is recorded by using this system is a data

session. The ISO 9660 file system manages the data in the file unit, and builds

up a hierarchical structure by using a directory. In a multi-session CD



However, as shown in Fig. 7 or Fig. 8, when audio sessions are recorded 10
.15 on a sanme disc, the 1SO 9660 file systeminformation described in the
data sessions at the inner peripheral side thereof cannot be added to the
| SO 9660 file systeminformation of next audio session. Therefore, if the
| SO 9660 file systemof the final sessiold of the nulti-session CDis

anal yzed, all files in the nulti-session CD cannot be accessed. In the
exanples in Fig. 7 and Fig. 8, it is inpossible to refer to the sessions
before the final session (session 5). Next, operation of conventional disc
r epr oduci ngcampasad @f plusaledath siessidns 2heABQ 9660 fleasystars infdimaticrm showi ng a
configuration of a conventional disc reproducing apparatus 60. A

repr oduci ngdeséribed intherdaits edssiomat tht iankr penighatabside 2an e aduddr thet h a
disc 1 to be reproduced, and conprises nechanical units such as a pickup

for repr OdUBGQGMfﬂefs?Qt@rﬁ [MornRRRPCOHEXE data SEiIURdRardingly, By det ect s

start position information of programarea fromthe |ead-in area at the

i nner nmost p@gbg&ﬁfgathe%*s@bes66§;ﬁ'le]£s:ygfé?ﬁ f fhel it 2BE4i6A bof mﬁﬁuﬂi-é%sﬁcm eD, it

position, and detécts a sign m t he program ar ea. si gnal processing
it 5d ; f i i i :
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reproducti on ta qutputted fro ignal processing unit 5 temporarily in
data stor ag@"gfﬁs('n%.e ’@é’h'eﬁeéﬁ'lofx‘f&ahen reproducing a multi-session CD by
conventional disc yeproduci a atys 60, first of all, disc reproducing
appar at us 60 sequg{?("‘(eé'lefvyaq %M?&E'Qh OFEEQi-Bi Wheneaidig sessions Arereserdedon
CD, recognizes the final session, 10 and starts operation for reproduction.
More spé@if PRA §Wet¢$,ﬁh%&@@@qf§eé¥s?ﬂi inéQuenatipRdescebed i thexdata

mul ti-session CD (Fi ﬂ'&hﬁ) is inserted into disc reproducing apgar atus 60,
control uni seasiposiat fhmiongnpeppheral sige dreneof aannaltiewddaditol tbadSOn9&eGa LI
(1) of first session of the disc innernost peripheral portion, and

recogni zes fileesystamtintatthation of hept aydiaseasion. PAhemforsf ifdhe 630 9666shlen. |1 n
15 succession, the pickup is noved to programarea PA (2) of second

sessi on, andystem ef thesfiread tsedsioh of #eamulti-session €D isranabyzedAall filessintthee, when
data is read out fromprogramarea PA (2), the pickup is noved again in the

di recti on omultisessioarCDvanyobibe &Ecdsseteadn tHecexdmyles ivlBige Fsaref Figr 8Jit M
area PA (3) of next third session fromthe position of lead-in LI (2) of

second g§§ssiimpossibld toaeferttbehe Begdions Befose Ky fithlisesbibpqses8ien 63 PA (3), and
it is inspected again to see if data is recorded or not. In this manner,

di sc reproduci ng PRHArGHStEtIEP of é@rﬁfé@ﬂiénéi@sé?@dréd@éing%ba%§isoékpwéihb&.
repeating up to the final session of session M In this period of repeated

i nspecti on, pphegiid & blotktdiayrant Sdwing’d c&ﬁfgﬂréﬂbrﬁé@é &oﬁ*']émiohafaiwﬂt hon is
not recorded Tn lead-in area LI (k) of session k, or that
reproducing apparatus 60. A reproducing unit 2 for reproducing data from a
disc can be loaded with a disc 1 to be reproduced, and comprises mechanical
20 units such as a pickup for reproducing data from the loaded disc 1.
Reproducing unit 2 detects start position information of program area from the
lead-in area at the innermost peripheral side, and transfers the optical pickup to

this position, and detects a signal from the program area. A signal processing

unit 5 demodulates (decodes) the data from reproducing unit 2 from data format



5 10 15 data is not recorded in programarea PA (k+1 ) of session k+1, at
. this nonment, disc reproducing apparatus 60 judges that session k is the
final session, and noves the pickup to a region or area before session k
havi ng recorded data, and starts analysis of 1SO 9660 file system In
successi on, the procedure of reproducing4nusic data on disc is as follows.
Control unit 4 denodul ates data signal fromdata storage unit 10 into
anal og nmusic signal in an audi o denodul ation anplifier 11, and outputted as
a sufficiently large electrical signal froma speaker 12. For controlling
gener al opepbreconding forneatdi Adata ptavdge Lnt 183panparariy stares the demodulatedce
reads out the TOC information in the lead-in area at the inner peripheral
si de of di seegrotibctiorpdata. sAgoatropunit 4 contrglsithetgemesaldbperatidn oftthe dist ect i ng
unit 6, and stores in a TOC information storage unit 7. By first reading
the TOC i nf espratucing @pparatap! afomibis parpbsecdoritrol anitetinoorporatds scprbgrama
di splay unit, disc reproducing apparatus 60 urges the user to select a

desired tungort@riRIIRg 4 §6NEaI opbaiioh P this gisc $6hrRALEING Ubar&@E! F Tonkrdi t 4

fetches start address information of the track to be reproduced fromwthin

the progs am gt @ecoritifs tP¥BFe fH%ereg)Péd&;ﬁbn Riaf Bitputtetiftom Bibﬂa‘img%esﬁh% reads

out the nusic data signal. Control unit 4 operates in thi's y according to

t he specifi %ﬂit@@ﬂiﬁ&@g%gg{é)&&a Ghlt fodi sc is | oaded into disc

reproduci ng appar atus dr sc Teproduci ng apparatus 60 noves the pickup

to lead-in area Lbén@r&%%ﬁéﬁeémci éﬁ}%ltﬂ: 4igh @%&icBHverﬁ%agﬂLsg

operation, it is requir he “pr €se prckup posrtion sho

uee of tne Gt eeRFBE PoRPRlLE e ieRBr BF iE RiRading bhafES RO Senbindt, T

pi ckup position.
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I nstead of the position sensor such as potentioneter, therefore, it is
known to uséoliawss iThstpsdierca pidti-sessieniCh Grigd€) sdosertedde disén which i s
turned on only when the optical pickup is positioned nearly on the

i nner most  pEEPIPNIIENG appgratus GR, centreldinitid positiens ancapicakpickyp 610t shown)

i nexpensi ve nmechani sm enpl oying this technique. Referring to Fig. 11, the
fol | owi ng i d$n tead-ivareand(1)oof fisst segsiasdefdhaglise inoermostipesipheralpodivn, Engl.  6)
recording only data session | oaded in disc reproduci ng apparatus 60 (Fig.
9). Fig. 11resognitésothehstatt aoidresspofqutagtany ares PAR) of serssidsessiondat én by di sc
reproduci ng apparatus 60. In the nmechani sm of disc reproduci ng apparatus 60
(Fig. 915 wsescession,tthe pickeipds nidvedstol pregram areenPA¢R) ofsdcohd(Seéssior andannot
al ways recogni ze the position of the optical pickup. Accordingly, control

15 unit 4 fiitriglingpecesd if datd isavesrdiedidreot.poAtethistimé hehem datpis read loupfrom t he
i nner peripheral direction in order to position the optical pickup nearly

on the i nnerspgianPardaPPAIZ), #he Bickap Js el aghin inthertiidegoRRF irfi@lr Pi ckup

conmes nearly to the innernbst periphery of the disc, the traverse is noved

22). hen TS BT e] OB e Y e Ao b A S f npiyeg) (ster
reading the BiRGHS thd Boditon ot ICddRIIQ) bfsecond session.  Further, the
20 pickup is moved to program area PA (3), and it is inspected again to see if data is
recorded or not. In this manner, disc reproducing apparatus 60 inspects the
state of each session while repeating up to the final session of session M.

In this period of repeated inspection, when it is known that next session

start time information is not recorded in lead-in area LI (k) of session k, or that



read in (step 23), and this session is judged to be data session or not
.(step,26). If it is not data session (NO at step 26), it is judged to be an
audi o session, and CD-DA signal is processed (step 35). In the case of data
session (YES at step 26), on the other hand, it is judged to be a

mul ti-session or not depending on 7 whet her program area start position
informati on of next session is present or not in the TOC information (step
27). If there is no programarea start position information of next session
in the TOC information, and it is judged not to be a nmulti-session disc (NO
at step 5 2data i$ hot redondddiithgsroyrarh @rea PA{R#¢) sfesesision kH-£,cat thisdnément)r ocess
corresponding to the single-session is executed (step 34). On the other

hand, if thgise régrodl6iBgaPparstas B0JutigeDHat sessibAkas tmeé fieal sssitxangessi on
in the TOC information) it is judged to be a nmulti-session disc (YES at

step 27), amgvasaaspriup i anedibnor arédBeford 8Bs<i8h k Having fdeordéPaa®t bra of
sub-code of next session is read in (step 29), and to it is judged if this

session is §BasiHnNaRsisSERIRIY 9660 ﬁféoﬁysﬁé‘hep 32). It is judged at this step 32
by detecting tﬁa_t rogramarea start a 'drest of next session is not
recordeds in TQC '|’Puf§£[c'&"§£é B8R Ak ﬁggééé‘u% o??ggfrogggingmﬁgiétdd?&’éhcﬁ?éé'é%” I's not

i
actual ly recorded it program ar start a ext session I's

ot ep. 32) ToIBwSyT Bl uligl e il atel det SRR G duthSorag IETE I oo
LU e AR
and the i syicegty firof lzatde sigrat e shgais L pdkor oG $97EC esi ons
Fepr oduci ngoRSTRIPRIO! Yia GG 1oRFskIcTa apPaTSIUS PR Al REF e At AHtDAS 60

accesses up_to session 5 in an attenpt to acquire the address of next
sessi onl0 HoWReinformationds thejead-imtaren astheer pesphenal sislesofitisc dfroughand
hence it is attenpted to analyze the file system assum ng session 5 as
final sessi 8Sigredpsocasshg @lhé and@ sub-code detasting unitrfl anddstorasdina [QOC- DA)
is recorded, and there is no file systeminformati on about data session of
sessi on 1 t infermsaticonstaragesunit 7 esBy ffirstasadingdbe FOG infophatimnrand displtaying i n
the data for reproduction of session 1 to session 4. 5 Also in disc

r epr oduci ngthepiraclkainfierntdliohFergdis8 )1, invehdis plagumit discirg peoducirig apparatusb@li sc
(Fig. 8), disc reproducing apparatus 60 accesses up to session 4 in an

attenpt to affss the User taseleess desired inestodss parforriaad: v eWWheadte eser selects
i nformati on of next session does not exist, and hence it is attenpted to

anal yze14 hetdnd, opirsl @it 4 f6teHes Btart&ddress irfomsatiornef thearsokan.beSession 4 is
an | 0 audi o session, and audio data (CD-DA) is recorded, and there is no

file systendgrbaedd fromh WIGIHIthe prEgrarfaied) afltl nieVes B dptical pRRSp Mithts As a
result, an inaccessible phenonenon occurs in the data for reproduction of

sessi on 1 BogBh! 8iid foadbRitIhe iisid Batd ANV BN phit & Slers@RTIAGS N0

apparatus 6 t 966 e systemof final session iIs anal yzed,

i nfornati Onx%yﬁ&\?,gdéﬁﬁ%quﬁ%ﬁﬁ&?gimg t han audi o session cannot be

acquired, a \ 0SSl ccess the data section of the inner

ror e probl em That TeEofd, WEEER HESIE WReRIRE! Ay Tontdabah 8 apbers ¥ ROk G g

the 20 disc reproducing apparatus 60 moves the pickup to lead-in area LI in order to
read in the TOC information. For this operation, it is required that the present
pickup position should be recognized. The pickup position can be recognized,

for example, by making use of the detection voltage of the potentiometer

changing depending on the pickup position. More specifically, by driving a



20 disc recorded in nultiple sessions, if the data quantity stored in the
Jfirst session is small, the data not intended to be reproduced was

soneti mes reproduced by m stake. The reason is that, owng to the snall
capacity of data stored in the first session, the access for reading the
TOC information of the first session hasé surpassed the recorded portion of
the first session to get into |ead-in of next . r 9 session 2. As a
result, the TOC i nformati on of other session is read and stored. A radical
reason of such mal function is that nost commercial nusic audio CDs are
recor ded i nsteppiggenstes dinear mobodr onthelike idebendimgoroine, detactidreveltagdi ofthe
repr oduci ng apparatus 60 is designed to reproduce single-session discs

only. 5 It petentsretpepieldptiel picklgs ean bednovedat High ipfedisiohad HaWevep\Whe g
data composition of nulti-session disc including audio sessions. Fig. 13 is

a di agr am sperahti@mateteind lie@r dfiter s@gsdrisivenar elebte t‘h'é@l:d%@r t !n@féd'c’!fof':' g.
12 (the portlon of session 1 and session 2). As shown in 13,

session 1 ofet rfiqsmdﬂ §énsof sUBH s ﬁt bf tA&eforanit kﬁ&vﬁ%&ped%nls

recorded. We his disc is 10 reproduced by the conventional disc

ieg’;ﬁﬂi’? CoCBRBg e pus WL forYotoding Rt iy s Ko G BRGNS0
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< recogni 224 aﬁﬁﬁ’%ﬁ“s BRSiael hbatl %i?%b”f%é%"‘s Bg%ﬂi%'&' "B ORI F L e

venti on i 106 §VaHca cetgPEaN YT o0 incpPensva o bt S Gt aRYrBupis, b &

mul ti-sessign djsc i ncludi ng both audi o session and data session, and to
judge the I'€5AN9%€area of first session to reproduce the intended 20 data

correctly. The re dyci ng_a of , the present jinvention is a

repr oduci ng appar ?&5 ragtodF@jQ?‘t 39@?‘6%‘%? ﬁi‘RIFH@ ion Qbrepredueind A r st
type recording first data and a session of second type recqordi ng second
data di¥¥ er Bti-pession G (Rig<) "G&P%@'ng\ﬁnwmaiéﬁﬁ§$|§@é0%ﬂﬁ%'ﬁtd|§%1reﬂipéll&|ﬁgf or
accessing the session of first typ I and the session of second type,
a judgi ng uapparatss Q dgong). t rFéQtf//"plé mﬂowdaa%e%@mmw@aﬁewm;sesm@n@al cal
pi ckup, and a limting unit for limting the session of first type to a
repr oduci bl datadystlisa reproducing appasatus 66 dr thenmhechpaisjruabydidc bgproducingdgi ng
unit is present at an access position after the session of first type.
Accor di ng tappdratys @8 érig. 9) when @ multvsession D thiloadgd acontid! iunit@s@Eignr9)CD
recording a data session fromthe inner periphery of a disc to the
direction otammdteiways redoghize thagositionr ofithg opticalysickups e Sedoordinglyf tentrol
direction of outer periphery of the disc in succession to the data session,

the datps seahit 4firstmbees fie Ravbree wessporating tﬁ@br:ﬁﬁalep‘élﬁfpt intRe dtgessi bl e
sessi on, and access to the audio 10 session is limted, and the data

sessi on of béﬁphéraﬁﬁlrékﬁfohﬂh%"rder%b%sltbﬁrthé eptiealPickupAssarhor e iRAermost
reproduced securely.
periphery of disc 1 (step 21). When the optical pickup comes nearly to the
innermost periphery of the disc, the traverse is moved in the outer peripheral
direction for a specific time, and is stopped (step 22). When the optical pickup
20 accesses the first lead-in L1 (1), by reading the sub-code, the TOC information is
read in (step 23), and this session is judged to be data session or not (step 26).
If it is not data session (NO at step 26), it is judged to be an audio session, and

CD-DA signal is processed (step 35). In the case of data session (YES at step

26), on the other hand, it is judged to be a muilti-session or not depending on



Further according to the present invention, if the data stored in the first
session of the nulti-session disc is an extrenely small capacity, when
reading in the TOC information of a disc, if the optical pickup surpasses
the recorded data 15 portion of the first session and gets into | ead-in of
ot her session, the access can be correct@d to the lead-in of the first
session by judging if it is the lead-in of fibs first session or not.
Therefore, if the recorded data in the first session of the multi-session
disc to be reproduced is extrenely small in capacity, the TOC i nfornmation
necessary f shetikgrpragenm anez startpositierdinfornmationeaftriext s&siom i presedidrAtot

I nformation can be read in correctly, problens of access failure do not
occur even imthehEOCanforoiationgstep)i on of nulti-session disc by using

I nexpensi ve position detecting push switch or brush type DC notor w thout
speed control meclfahesss rioprogrdm anea Sarpositioe inferpnatibrconiexesession s can
be realized. The limting unit may also |limt only the session of first

type as a th@TOW[riélnedtidne ap@stsis Rdad AGttbibeda ‘rﬁim|-%@§§bﬁrd|sbf(r\fo ésstebype
existing imredi ately before the session of second type as the final

session. s Tnerh [ Klindatad 16 baH andle. fssirasbyarl RCEEs odfesddiel

data may be alidi o data ( heflrst data i1s audio data(CDD and

the second diad g s %}ﬂfi‘ ?ei ypgﬁ%SH%eaOﬁ?ﬁ@B Helr ha-ﬁg If?ﬁe?éllggﬁraﬁf rst

type and the ses secon each conpose n area

recording i r;,Qg% st 85%%,{ Poritoihr Mexd Qé%l > afr' tglgs'lét?C |rﬁfBFrﬂgH5’rﬁ 8 gf&@r .

time nmeasured Troma di SC I nner nos peripnhe progr

Lﬁ??ESLB%dP@%PML@é%%@ ﬁ%g??%%t%téégﬁﬁd%f&’%%%ﬁ%&5@%?“9& %%?wﬁ‘t%te%r .

?gzth ?E”er ”iﬁg319&?m@r&r‘w%ﬁagﬁ«pf@sqseo%éﬁn%gaf%ﬁ%%abﬁae%q (S %00 2p8o on
Cepr odudbi ort1S9dgot ¥ IS $8Ssinwe s hecineh Sersion atBRE (R 20 Tbis IMaBraBiRy ou
by the optical gl ck&thhe session judgi ng unit may judge the Iead In area

of the specistRd2 elingthak Pragsainaaga;starh addrass Qfﬂi@x pession issR9ton when

t he reproduction start
recorded in TOC information of present session, or that next session is not

actually recorded if program area start address of next session is recorded.
As a result of detection, if judged not to be final session (NO at step 32),

15 it means that a next session is present, and the process returns to step 28, and
the process at step 28, step 29, and step 32 is repeated. If judged to be final
session (YES at step 32), the present session (for example, session M in Fig. 6)
is regarded as final session, and the multi-session process for accessing the
specified multiple sessions is executed (step 33).

20 In disc reproducing apparatus 60 (Fig. 9), when reproducing a multi-
session disc (Fig. 7), disc reproducing apparatus 60 accesses up to session 5 in
an attempt to acquire the address of next session. However, address
information of next session does not exist, and hence it is attempted to analyze

the file system, assuming session 5 as final session. Session 5 is an audio



time of the first programtrack of the specified session is smaller than a
.specified value. 20 The session judging unit may al so judge the |ead-in
area of the specified session not to be the lead-in area of the first
session when the reproduction start tine of the first programtrack of the
specified session is |arger than a speciBied value. The apparatus may
further conprise an access retry unit for allow ng the 12 optical pickup
to access other session positioned at inner periphery of the disc when the
session judging unit judges the lead-in area of the specified session not
to be the | sassion, andcaudid datee (CDrBA) sassomied, &nd tierehsasodil@bystbm access
result by the access retry unit, the session 5 judging unit may further

judge if thinfomaatidralssitalatd sesdien of sesdion 1ite sesiohepd-Asha pesit, @h the first
session of the nulti-session disc or not. BRI EF DESCRI PTI ON OF THE DRAW NGS

Ref erring niydcBssibR FHeHOMMsHYA GELUs fYiheOdata 36r pPeUlidtiBAtof 8bséiBA 118 present
I nvention is described in detail below Fig. 1 is a block diagramof a disc

reproduci ngggggahat us of the present invention. Fig. 2 is a flowchart
show ng session judgi ng operation of disc reproduci ng appar at us.

5 Also in disc reproducing apparatus 60 (Fig. 9), when reproducing a
multi-session disc (Fig. 8), disc reproducing apparatus 60 accesses up to
session 4 in an attempt to acquire the address of next session. However,
address information of next session does not exist, and hence it is attempted to
analyze the file system, assuming session 4 as final session. Session 4 is an

10 audio session, and audio data (CD-DA) is recorded, and there is no file system
information about data session of session 1 to session 3. As a result, an
inaccessible phenomenon occurs in the data for reproduction of session 1 to
session 3.

Therefore, in the conventional disc reproducing apparatus 60, if the ISO

15 9660 file system of final session is analyzed, information of data session of inner
side than audio session cannot be acquired, and it was impossible to access the
data section of the inner side.

The conventional disc reproducing apparatus 60 (Fig. 9) involved one
more problem. That is, in disc reproducing apparatus 60, when reproducing the

20 discrecorded in multiple sessions, if the data quantity stored in the first session
is small, the data not intended to be reproduced was sometimes reproduced by
mistake. The reason is that, owing to the small capacity of data stored in the
first session, the access for reading the TOC information of the first session has

surpassed the recorded portion of the first session to get into lead-in of next



15 AFi g. 3is a flowhart show ng access operation of disc reproducing
.apparatus. Fig. 4 is a flowhart show ng access operation of disc
reproduci ng apparatus. Fig. 5 is a diagramshowi ng a data | ayout exanple of
a disc recorded in 20 a single session. Fig. 6 is a diagram show ng a data
| ayout exanple of a disc recorded in nmul®iple sessions. Fig. 7 is a diagram
showi ng an exanple of conposition of a nmulti session disc including an
audi o session in the final place. 13 Fig. 8 is a diagram show ng an
exanpl e of conposition of a nmulti session disc including an internmedi ate
audi o sessi s@ssitn . Asissrasult| hekTAC4dnioamation af other session s ratidsand storediuci ng
apparatus. Fig. 10A to Fig. 10C are diagranms show ng a configuration of an
5 i nexpensi Agadimahpeasemof Bugh mdlfunstian is that heost commemgiab dusic aodiofCOat a of
nmul ti-session CD by a disc reproducing apparatus. Fig. 12 is a diagram
showi ng dat are rstepded indsingle saskion; ROBiRI MOItiBlesedsionig)dntdthentealist 0 sessi on.
reproducing apparatus 60 is designed to reproduce single-session discs only.
5 It is more specifically described. Fig. 12 is a diagram showing data
composition of multi-session disc including audio sessions. Fig. 13 is a
diagram showing a detailed data composition of left end portion of Fig. 12 (the
portion of session 1 and session 2). As shown in Fig. 13, in session 1 of this
disc, a very short audio session of 20 seconds is recorded. When this disc is
10 reproduced by the conventional disc reproducing apparatus 60 (Fig. 9), at step
22 (Fig. 11), surpassing session 1 (audio session), it gets into lead-in LI (2) of
session 2. When the TOC information is read at step 23 (Fig. 11), only the
portion after session 2 is recognized, and the CD-DA process (step 35) of
session 1 to be executed may not be executed.
15
SUMMARY OF THE INVENTION
An object of the present invention is to access by recognizing the data
session correctly in a multi-session disc including both audio session and data
session, and to judge the lead-in area of first session to reproduce the intended
20 data correctly.
The reproducing apparatus of the present invention is a reproducing
apparatus of a multi-session disc mixing a session of first type recording first
data and a session of second type recording second data different from the first

data, which comprises an optical pickup for accessing the session of first type



10 Fig. 13 is a diagramshow ng a detailed data conposition of left end
portion of Fig. 12. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Referring now
to the acconpanyi ng draw ngs, an enbodi nent of the 15 present invention is
described in detail below In the draw ngs, constituent el enments having
sanme functions are identified with sane i0ef erence nunerals. Fig. 1 is a

bl ock di agram of a disc reproduci ng apparatus 100 in an enbodi nent of the
present invention. Disc reproducing apparatus 100 reproduces data recorded
in aloaded disc 1. Disc 1 is a nmulti-session disc 20 having plural

sessi ons. Taad thaesassion of secondtype da jugdging unit tarjudgidg the typead the sessiong
areas, that is, a lead-in area, a programarea, and a |l ead-out area. The
pr ogr am ar eacedsseddly thesxtical sitkus sand @ imiting urdtfos limitingthe sepsiomnafdinsts dat a
(for exanple, audio data, video data, and/or data used in conputer). Data
used in contyieeto a reprodigsible3estidndaien thecsessior\bBsdoohadype udgedtsithe 14
audi o signals. The lead-in area stores table-of-contents information

(her ei naf t ejudgtieuniers presest fQAn atdedsIsition aftst the deysibn oefirsttypy) for
specifying the start position of the data (programtrack) recorded in the

programarea. Theadsémiry & thelpressntiih@htion, PeRIrEpREUBHg MmultPEesdidh | on of
reproduction tine in the case of ordinary reproduction fromthe disc

| nner most. P RRRing'a GEBTSASRATTG M FirR BBABNSS) dita dish t6liriFaitetR dihe

ot her hand, su -coof i nformati1 on capab S e reproduction

time when r Bﬂfseg‘?iréggﬁg% EHH‘rEQ&dﬂirgZ% éﬂ?@%ﬁonﬁﬁﬁﬁ@?@%‘%&fgﬁ &ier ded

regul arly. Cl ng appa an speci e position

correspondi : i ter b i i r t

pert phory. | RANeSedd4he Bl i EhbahsTofid nbiddia SEE, i Hebfiss BB he

i nformation nd thereby can SS desi.red sition. In . this .

spect T rcar| BHOR sssSiar iheel BRsHRRRVE abogtstin SosERR A Prcsstablbe s, when
it is sured .from.t he innerno eri.phe of the disc or, fromthe

o erents poERHON lmEH. SBHbS e BSkaibE At e Thaot et SidehaB e Sudie
time, but also additional informati or] such as the type of session (audio
session or &88%08&£88iReEPredHRedSAAYER!Y. i ndex, tine, and text. 6n this
specification, in_particular, the sub-code infornmation capable of

i denti fying the tFhEhanacesrgingde the peesantinveantion; i the datastoneddn doe firsig
apparatus 100 conprises a reproducing unit 2, an 20 innernost peri pheral
posi ti on desessipn@f the multi-sessiomdissiis @niaxtremely smaliagapgeity; sdgmigading ins, a
sub-code detecting unit 6, a TOC information storage unit 7, a first

sessi on j ud$hengObhinforiationf ofras diss eif theooptinat pickup surpasses the recorded datat or age
unit 10, an audi o denodul ation anplifier 11, a speaker 12, a session type
j udgi ng1iini potin aftthedirstegssibincand getsdntoi leaddin of oiheg session 1the access can

be corrected to the lead-in of the first session by judging if it is the lead-in of the
first session or not. Therefore, if the recorded data in the first session of the
multi-session disc to be reproduced is extremely small in capacity, the TOC
information necessary for reproduction can be read in correctly. Since the TOC
20 information can be read in correctly, problems of access failure do not occur
even in the case of reproduction of multi-session disc by using inexpensive
position detecting push switch or brush type DC motor without speed control
mechanism, so that an inexpensive reproducing apparatus can be realized.

The limiting unit may also limit only the session of first type as a



A

15 The constituent el enents of disc reproducing apparatus 100 are 5 10 15
.20 expl ai ned bel ow. Reproducing unit 2 is loaded with a disc 1 to be
reproduced, and conprises nechanical units such as a pickup for reproducing
the data of the |oaded disc 1. In this enbodi nent, reproducing unit 2 is
real i zed by a mechani sm (i nexpensi ve nmecani sm) shown in Fig. 1 OAto Fig.
1 O Fig. 1 OAto Fig. 10C show a configuration of the inexpensive
mechani sm The i nexpensive nmechani smincludes an inexpensive push switch
for detecting position (an innernost peripheral position detecting switch
60) whi ch i eeproduciblecsessianybyaetting the pessiamn offitsk type: existingsimnsediately ocat ed
nearly in the innernost peripheral area of disc 1. Innernost peripheral
posi ti on debefare tlye sessiom obSecandiypeastthd final sessiorol unit 4 (Fig. 1 ) as

i nner nost peripheral position detecting unit 3 (Fig. 1). In this

i nexpensi ve nmechafhe firstiduta ésadatafto beaisexidgns computercand timg secoral datash t ype
DC notor wi thout speed control nechani smof sanme type as used in a cheap

pl astic nodg{ay e HEQI® deta CDEPARr se notor 64. Disc 1 is put on a turntable
61, and is driven by a spindle notor 65 shown in Fig. 10C. An optical

pi ckup 68 is i ncorparpéteshta s SidibeRtta (‘-I'BIQJ@W)F haRe $8cord dafthal be ddign

optical pickup traverse 62 is noved, optical pickup 63 is also noved. Wen

traverse mi@be%eﬂ%fé% atdrr averse feed gear shaft 66 rotates, and
optical pickup traverse %'E'pi srgui ded by a slide shaft 67, and nobves in a

tight state. ] ' : ' 'e3ch
very tight state. 1K SSRMATG (PELALINDelaRh BIUSLAH Bbmdy bFledcnl ).

generates a reproduction signa reproduci ng t
1. Herein,

R T R R e e L T e A
| nner st pEPRRUpIAN sBE ime Mensifed Ity S Bhediet perPfierd hefips, *°
i 4. 161 o PRROTBRL SrsurekTing PrastaET ERe0nd Rt bRbsheesanecs PO *From 5
lead-out area, corresponding to the start position of each program track, and the
apparatus may further comprise a session judging unit for judging if the lead-in
area of a specified session is the lead-in area of a first session of the multi-
session disc on the basis of the information of the reproduction start time
15 included in the index information being read out by the optical pickup.
The session judging unit may judge the lead-in area of the specified
session to be the lead-in area of the first session when the reproduction start
time of the first program track of the specified session is smaller than a specified
value.
20 The session judging unit may also judge the lead-in area of the specified
session not to be the lead-in area of the first session when the reproduction start
time of the first program track of the specified session is larger than a specified

value.

The apparatus may further comprise an access retry unit for allowing the



10 reproducing unit 2 as digital reproduction data signal. The denodul at ed
.data signal is tenporarily stored in data storage unit 10. Wen the
reproduction data signal is a nmusic data signal, audi o denodul ation
anplifier 11 decodes the digital reproduction signal fromreproducing unit
2 into an anal og nusic signal, and anplilfies the analog nusic signal into a
sufficiently large electrical signal. Speaker 12 delivers the anplified the
anal og nmusic signal as a sound. \Wen the reproduction data signal is other
than music data signal, image or the like is displayed according to the
signal , or epliralpickapdo @caess obier session positioned @t innes pesipbarysofitbeisisaused i n
a conputer. Control unit 4 control general operation of disc reproducing
appar at us 1whéo®he Brgsian judging beit pmigestthe teadzincareasf the specifiedisessionni t 4
reads out TOC i nformation through signal processing unit 5 and sub-code

det ecti ng unottothe thedead-om esea of thedirstrdessiont i on storage unit 7 (so-called
random access nenory (RAM). Using the stored TOC infornmation, control unit
4 fetches time inDartetbasis ofhnwaacesdﬂmsuitmgtné dcess retpkunnit the sessibpaduced.
To access the data 20 of the tinme indicated by the tinme information, the
sub- codes i nfuRigiRY UNIDMaFarEECuLGe W thé |dad-i Al dfZtBer SUXRTAr| isQRb |lead-Font r ol
unit 4 reads the sub-code information at the present position of optical

pi ckup 63 ( Bidh of he)irstuMbsoNBIanE it BBstiBnididl abatd by the sub- code
information wth tine to indicated by the tinme information. If tinme to <
time to, control unit 4 noves optical pickup 63 to outer 17 side. If tine
to >time to, control unit 4 noves optical pickup 63 to inner side. By

repeati ng tBﬁE?%ﬁ‘&h‘fﬁTl(ﬂ@%{F ﬁ'ﬁﬁcl?hﬁ[WIN@SState of tinme to =tinme to,
star

this positionTs € reproduction position. Control unit 4 reads out

the data at this ption. T i . execut r di to the
process of the prggféihhg?lgy"e@qﬁ% a%gﬁ'ﬁ"ﬁ%h%ﬁglCﬁé‘z’m%éﬁﬁ?&%&%@ng8ﬂ ol unit
4 s rez&i zed b tusi nﬁ so-fclal I &d m cr%(i@%g?uter. First session judging unit
8 j udges” whBf {yeniiea e descriped ih dg BY- 10 15 20 access operation is
the lead-in area Qf the inning sessign (first session) of the disc, or
ot Spect fi cai 1y Plasd S AAGK BIRGiaTt Oh & I w PR HGIRE APPOTALyS 8F IN& PIRSSGE 1 he
first programtrack in that session indicated by the TOC information in the
| ead-in ar ef'MeBHPRed by the access operation is within a specified val ue or
not, it is judged whether the pertinent lead-in area is the | ead-in area of
t he begi nni ng seskEithR isf flaychaskshawing sessing jWdaing @peration afttisc speci i ed
value" means 1 mnute in this specification. Wen first session judging
unit 8 judgeeproducingtdpparates. i s not the lead-in area of the first session,
first session access retry unit 9 noves the optical pickup again to the

i nner nod$ peri pheFid. Jdiss floveshaof shawingiacces S hperation e dist repoaduaing i me of
the optical pickup in the direction of the outer periphery is changed to a
shorter timappbaeatus.he noving time of the first access operation, and the
optical pickup is noved again, aimng at the first session, and the access
operation is repefigd is@fldvachant steowingratcesd epefdtiontof siscsieproduchyg ng unit 8
judges that this area is the lead-in area of the first session, control
unit 4 causepphiueptical pickup to continue the access to the sane area to
read out data. Session type judging unit 13 judges whether the session is
an audio 18 seSH@ @fa diadfird SO S dRPRIELIGKAToIENST £k podordbdtie
sub-code information of the accesses 'session. Reproduction session [imt
unit 14,5hKi m ion to be reproduced in the disc, if required,
dependi %8 o#?ﬂ@ggstﬁgg@' of session type judging unit 93. 5 Operation of

di sc reproduci ng t s h3s i J S g
apparatus 100 (Fi g@iﬁr?#é‘gﬁg%ﬂc%gg%ang:‘ral)dta?a??gégé g#‘ﬁﬁ'?ﬁﬁﬁ'&é?ﬁég&gggé@si on
conposition .sho in_Fig. 6. By sequentially inspecting |ead-in areas of
a CD, the oﬁ@gﬁllgo%ﬁlc??’sl dentifying a final session is explained. Fig. 2 is
a flowchart show session 10 judgi ng operatipon of di.sc reprogducin

appar at us 100. W]g?p.%llstq alsagg%mghrb%% alqexgmp?eo composﬁlon of amecl)l?l- 9

session disc including an audio session in the final place.



is loaded in reproducing unit 2 (Fig. 1), control unit 4 (Fig. 1) first
. hhoves, the traverse incorporating the optical pickup in the direction of
i nner periphery in order to position the optical pickup nearly on the
i nnernost periphery of disc 1 (step 21). This is because, in the
i nexpensi ve mechanism (Fig. 1 OA to Fig.1315 10C) provided in disc
r epr oduci ng apparatus 100, the position of the optical pickup cannot be
al ways recognized, and it is required to nove first nearly to the innernost
peri phery of disc 1. When the optical pickup cones nearly to the innernost
peri phery of the HBigs8,is arhagnaavshowringamexanplieaf conymesitidn of a multi-i n t he
direction of outer periphery and is stopped (step 22). First session
j udgi ng uni ses¥ioBdisednicluding drhiaterfediateaudid sessiby. readi ng out sub-code by
way of signal processing unit 5 and sub-code detecting unit 6. It is judged

whet her the presepigl 9 igaasssediagrsfiioda dohvehtichaldhssiephodlidiad apparad@ssi on 1
(Fig. 6) or not (step 24). Wen first session judging unit 8 judges not to

be first session gRO18Ato FI§ FICBredlagrdrs Showftiha eBnfiGGaksn beghY unit 9
accesses again a fudrther inner periphery session (step 25), and repeats

step 23 and; t her hand, when first session judging unit 8
j udges t% bﬁ??ggegé@s‘%ﬁg&% ES at step 24), session type judging unit 13
j udges whet her t hg; i | t 1 0 € .~hf t

F‘@z gzﬁ% %’?l{)k%hgﬁ @trgg%gig?ﬁoﬁbf Qat2Odf rﬁélrn%sgf% ch br}[? 13

judged to be data sessiron type judglng uri
j udges t hat I is an audi o session, and executes CD DA
si gnal procgtsrs&?ﬁé}:o?@‘t%@{g %ﬁﬁb@j udged to be data session (YES at step 26),
session type judggn nit 13 judges whether this.disc is.a nmltisession
i sc or not. Hepehia s JReETL RSy ERAlR obtboBitar S M AReIchi g
position of  next session is present or not in the TOC information (step
27). As a r EIGHQING AN AEFRONi f there is no program area start
i nformation position of next sessjon in the T informatjon, and it is
judged #Ot to be Fig fiBdeaGiagram sboying & detaileg dalg composidion @iRitend be a
si ngl e-sessi on_ di sclg_ and the processing corresponding to the single-session
di sc i s car PPEWPNRftFigsl?dp 34). 15 On the other hand, if there is program
area start information position of next session in the TOC information, it
is judged to be nulti-session disc (YES at step 27), and a next session is
accessed (step 28). By reading in the TOC i nformati on of sub-code of next
sessi on (st BESORIPTION OF THgRREAERRED BMBODIMENTS accessed session is
data session or not (step 30). 20 As a result of judgenent, if the
present |y accesseRefarsiagoow K thetactatrpanyig) drawings, &n ernbedigtEnt of e sessi on
is an audi o session, and reproduction session |limting unit 14 (Fig. 1)
set's t hgssepsésent pfontiontisdescritaehin detaibbelowas I tite Hrawihgs asomistituenst ep 31) .
Meani ng of such setting is to limt the session to be reproduced by disc
repr oduci ng efgrentstHaving Sarm&ifdnctibnk dre idértifietemtivsameaeidiénce AGmeraisent
session. As a result, access to the audio session is prohibited, and only
the data session g thig fbioek efipram dfePaiR8vepddRRMPAIpRERISYI00 Nt t he
setting is conpleted, control unit 4 (Fig. 1 ) executes nulti-session
processi ng i idman g\/p@ﬁ} I cessed
session is attgdas'@?s‘} (c))ﬁth é%gg?tq@?%g'deﬁ‘g) ;blist mgﬁgﬁpﬁeigr géstlé%tmgessi on is
al so data s i {.S.d : U $ S J i ; Lnalssessi on
g@@%@ﬁcﬁ}ia{asrdc}du gelg"%;ﬁlfagigﬂ dik §. P% P pfb 4 tndifiSebsiBA d|s°c"'*‘t

or not (ste SIS tecting rogram area star

or esent 2Hes SESInG PR 3R5ePoty: THETRERALT <rearilo L SoFBEsed cf ey
e final s BETHIRREREC e B, = BR0MT 3o a BRI S0 T 10BEBHRRR 11
Fepea ed untife WEBEAT AT ALoRr sreudn Sfores PR Rttt fantefipa
o501 o0 (VS (5 SRaae S 58, b diud Ffborabe 628 Soriptkd) “Batd o

used in computer includes CD-ROM data such as MP3 format compressing



15 session (for exanple, session Min Fig. 6) as the final session (step
.33). As nmulti-session processing, for exanple, the foll ow ng specification
may be considered. That is, fromthe files recorded in all sessions, the

i nformati on of nunber of tunes that can be reproduced by this disc
reproduci ng apparatus (for exanple, MP3 t4pe files) is investigated, and
part of inportant 20 information is shown in a display unit (not shown)
telling, for exanple, that a total of 100 tunes are recorded in this disc
and that it takes 255 minutes and 30 seconds to reproduce themall. Wen

t he user ma@ugdid sippalst o start reproduction by pressing, for exanple, PLAY
key (not shown), the start position of designated tune file is investigated
by referring to tHA&eflead-irspegeestores iableaofi-contentd infofmatien {herainaftessi on
(session M, and reproduction is started by accessing this position.

Speci fi cal | yefeazdatorad TOCsinfsimatior) as indexdafoemation forrspaicifgingdise start

mul ti session disc having session conposition as shown in Fig. 7 is

expl ai ned. poSiidai 6iithé YWaea (prdgriang tradk) retdrded ig thé p)o%érrﬂéfé@. r Plechisi ng
apparatus 100 recogni zes first data session 1, and then sequentially

recogni zes \sfart PoSiAbA i$SSEdifeY By tHNRRorARERNYT réprotiuc&® BeZifdné @aB8 ofn
audi o session, reproduction session limting unit 14 (Fig. 1 ) sets session

4 as f1nal RamaRfrepfbddetiohTtirh thé 8RR3And ol peApRETOrAfom d dertdiff! t ed, and

mul ti-session pr IS executed only sions 1 to 4. That is,

fi1e access iaflaneppaRHC inWist of HOLAE: hind SMIBGIhEMACT SRR of. ©

4. Not accesSing alidi 0 session (session € 'syst em

i nformation " . i £ QNS . ile
system i nf orsrregk: ?%'hagl?é geaérgats‘%@snﬁtgﬁg%@e?ﬂ'%ﬁ)?%da%ﬁﬁ*@@qtﬂ%r&égc @Webﬂgsgoasi s of
the TCC infqr i.on. of ssion d.as the final sessio so that. the
data 15 rec(c)?regﬁhe n'strﬁgg@teﬁéég\"%ﬁ% céﬁ%ﬂgbgoe%ﬂrg %%ﬁf@@sssﬂ%? CH §p%c§fya
mul ti - sessi di sc., expl ai ni n ase whi.ch. reprqduces a | t.i session disc
navi g d0es1t0% PosfipnGeRresnOadRata iAE Feperichc HaReie o Br diss Ererigen
unit 13 recognj zes session 4 to_be an audj o session, reproduction Session
limiting uniferp e%@l@é%%bb@@&& orationdy g tie autf-sngnfomma@raccess
20 and reproduction are enabled in a range of data sessions 1 to 3. In the
foregoi ng ex@dihereyncan aceassydesiradrosition: s dntisispesificalien the teresitivge’t r om
the disc inner periphery, data session is present ahead of an audio

sessi on. Thirefars tethe reproduciiopl start ime when #dsmeasured fipm the iapeimest i f dat a
session and audi o session are exchanged. Specifically, relating to the 22
access posi tpesipheneaf theadiss onfjonytbe refesenita poinhnefhepsub-phde ynfoimation audi o
session is present ahead of a data session, only the first audi o session
may be d6t awawinciyde) ot dblydhe disws, ot albedditional imfarmidibndstch dasthehypé of st
session is a small capacity, 5 reproduction of nulti-session disc is

expl ai ned bedessionFiagdiol$essiornoddatgrsassiondviung ndatbercndentirhe, andfext. in
mul ti-session disc including an audio session. Fig. 13 is a diagram show ng

a detail ed dhissspeeifivation, inmpapficlat theesub-podé irdormédtidr apable of\RieplifiMy i N
Fig. 13, a very short (20 seconds) audio session is recorded in session 1
of this di sghe time and type of session is utilized.
Disc reproducing apparatus 100 comprises a reproducing unit 2, an
20 innermost peripheral position detecting unit 3, a control unit 4, a signal
processing unit 5, a sub-code detecting unit 6, a TOC information storage unit 7,
a first session judging unit 8, a first session access retry unit 9, a data storage

unit 10, an audio demodulation amplifier 11, a speaker 12, a session type

judging unit 13, and a reproduction session limiting unit 14.



10 Fig. 3 and Fig. 4 are flowharts show ng access operation of disc
.rLeproduci ng apparatus 100 (Fig. 10). Referring to Fig. 3, when disc 1 is

| oaded, LI access retry flag is cleared to 0 as first data initialization
operation (step 41). Detail of LI access retry flag is explained | ater.
Wien disc 1 is |oaded, in the inexpensié nmechani smshown in Fig. 10A 15 to
Fig. 10C, the position of optical pickup 63 cannot be always recogni zed.
Accordingly, control unit 4 (Fig. 1) first drives traverse notor 64 of the
i nexpensi ve nechani sm and noves optical pickup traverse 62 in the

di rection of inneTh@eonstitaent ¢lemeptsidldise\seproducing apparatus 400 grekup
traverse 62 (Fig. 2) is positioned nearly on the innernost periphery of
disc 1. \Wesxplaineddielpwck Repfsduting &mig2 i Joaned with & disesi toobé heprodoeed,

peri phery of disc, innernost peripheral position detecting switch 60 is

turned on, and cbl‘rnpr‘ﬁseé@fﬁétﬁaﬁ@bd shit® sdéh as Apickupdt fdprodadihg the tatatofdhé Fi 0.
6) stops traverse notor 64 (step 44), and it is judged whether the LI

access retrjpddeadiss 1.1 l?ftH'@émbéBﬁrﬁbrﬂf’t)eprédhdiﬂi@uhl'ﬂQtlé?éal&lé@f@té on, the LI
access retry flag is 0, not 1. Hence, the timer for determ ning the drivi ng

time of 5 Z%écnéﬁ%rrﬁgnéi’ééﬂa\%m'e%@ﬁémt)%h&ﬁﬁ ifPid. ilrkﬁﬁlogﬁl%] 106€ PREMBI on at

step 47 when the LI access retry flag (s 1 1s des ater. Referring

Fi h
next 0 71 9jo g YOG Tt ey Boh 5 RpaA SRS ofen (11 e

er perip surpassing or not the 5

T o A IR A TR o
1% 5 RSP g Bl s

ci rcunferenti osition a eas from I Pti n of l.ead-in LI (1) of
disc 1 (FigP n@s\yﬁeaanmt'&?@@c Wéﬁﬁé & boreted neadiois e iBReIOSt unen e
at T = 240 nS, the it S nove om.t he end (1)
(Fi g. 150 aPolParakaiPa aliss 4t u hnargost BUuRnararp ot aTbReecknaHIFR 8038 | he
tinme indicated by sub code information. Wien optical pickup 63 is noved to
this positi §ﬁnnqacf.te;i§o ceqiiekunit 4 &F 'Sc&b%%'ﬂr@ﬁﬂoﬁtrpﬂipr\elal)qulﬂl%‘ detesting, or der
to read TOC i nformation next time. 15 Reading again the sub-code

i nf or mat i onUPBReFiG 1Y), in this inexpgesivemadhenisnhdngiead of the expensive lireaf t hi n

| ead-in area or not (step 52). As shown in Fig. 13, a short 20-second CD DA
data tune |$notec<ahre|ah|typeam metorséthsiubapesd contzol dhechanisnd of SaReNypaes | s
recorded in a second session. Therefore) at the position of about 3 m nutes
of sub- code usetiom aedheap,plastidmodeldd usedasld trg®rsé Mator 68) of second session
is present. At the present, since optical pickup 63 is positioned in

| ead-i n1srea LI ( Disd Figputld) adbirmtatsie 64 ¢and isddhwaroby arspirttle gaibr 65C
information (TOC2) of lead-in area LI (2) (Fig. 13) of the second session

is started (shbam iﬁﬁ%z cl r RAdptigalipickupas istincorpatated FPbptidal pickup.
I C

operation of making ks is not executed in the direction of inner

periphery atraversk 62 epTﬁ@t is GRRéM epticdl ipicktip(tFaversd 62 igiRiovetiSoSticdiRpicklp
(begi nni ng program track
63 is also moved. When traverse motor 64 rotates, a traverse feed gear shaft
66 rotates, and optical pickup traverse 62 is guided by a slide shaft 67, and
20 moves in a very tight state.
By such basic operation, reproducing unit 2 (Fig. 1) generates a
reproduction signal by reproducing the data of the loaded disc 1. Herein,

“reproduction” does not mean recomposition of data into a state to be directly

appreciated by the user, but it means to fetch data recorded in disc 1 on the



nunber of the session) of the session fromthe TOC i nformation being read
.in (TOC2), and detects the start position of the beginning track (step 56).
As a 5 result of detection, first session judging unit 8 (Fig. 1 ) judges
whet her the track start tine is within 1 mnute or not frominitial
reproduction of the disc (step 57). If Wpthin 1 minute, the read TOC

i nformation is judged to be the information of lead-in of the first session
(step 57). In this exanple, the accessed session is a second session, and
the value of 2 m nutes and 54 seconds is obtained for its to |lead-in area
LI (2), andogsisebthe pit informajion arthe likeof disert. tihnermestmeriphieralipositioni nut e
(NO at step 57). That is, it is not judged not to be the first session.
This |imt détetivig binib 3 detéctiatie innermostperiphedalEasiticreot disc 4eanddendssi on
does not exist at position of the tinme of about 1 mnute according to the
st andar d f diheaesolt ofdétectiore sscomtraliunit.4.Lat er, LI access retry flag (step
58) is set to 1, and the process 15 returns to step 42 (Fig. 3). Referring

again to Fig. 3, Signarpmlocessihg4nltS gemddilaths theTepraiuetion sigHapfrofit to nove
optical pickup traverse 62 in the direction of inner periphery (step 42),
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the reproduction data signal is other than music data signal, image or the like is
displayed according to the signal, or sent into a memory of computer or the like
as data to be used in a computer.
Control unit 4 control general operation of disc reproducing apparatus
15 100. Explaining the operation in access time, control unit 4 reads out TOC
information through signal processing unit 5 and sub-code detecting unit 6, and
stores in TOC information storage unit 7 (so-called random access memory
(RAM)). Using the stored TOC information, control unit 4 fetches time
information showing the time of the track to be reproduced. To access the data
20 of the time indicated by the time information, the sub-code information recorded
in disc 1 is utilized. Specifically, control unit 4 reads the sub-code information at
the present position of optical pickup 63 (Fig. 10A), and compares time ta

indicated by the sub-code information with time tb indicated by the time

information. If time ta < time tb, control unit 4 moves optical pickup 63 to outer



5 surpassed yet, traverse nmotor 64 is driven continuously. |If surpassed,
.traverse notor 64 is stopped (step 50). As a result, optical pickup 63 is
noved to an outer circunferential position at |east fromstart position of
lead-in LI (1 ) (Fig. 13) of session 1. In this enbodi ment, supposing
optical pickup 63 is noved to a positionl7l0 corresponding to about 1 mnute
of sub-code when traverse notor 64 is driven for 180 nS. By the nove of
optical pickup 63, since optical pickup 63 is positioned in a session ahead
(at inner periphery side) of lead-in area LI (2) (Fig. 13) of the second
sessi on of eidec Iiftimedta hdimetmeontrol wnit 4imonesi opficabpickap §3ite irnersidesd i n
the direction of inner periphery (step 53), and reading of TOC 15

i nf or mat i onBY repesiimpthis ederagioncwheis reacHirg tHeestdtd of time ta Eltinfel th, thisi g. 13)
of the first session. This process is executed at steps 51, 52, 54, and 55.
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periphery is changed to a shorter time than the moving time of the first access
operation, and the optical pickup is moved again, aiming at the first session, and
20 the access operation is repeated. On the other hand, when first session
judging unit 8 judges that this area is the lead-in area of the first session, control
unit 4 causes the optical pickup to continue the access to the same area to read

out data.

Session type judging unit 13 judges whether the session is an audio



In the specification, the driving tinme of the traverse notor for retry on
.the lead-in of the first session is explained as 240 nS and 180 nt only.
But these values may be freely sel ected dependi ng on the nechanism and the
nunber of retry tines nay be set at a given value. For exanple) when
retrying repeatedly, 27 by gradually d&creasing the driving tine, for
exanpl e, 240 nt, 180 nf, 150 n5, 120 n6, the noving distance of the optical
pi ckup can al so be decreased gradually. 28 CLAIMS 1. A reproducing
apparatus of a multi-session disc m xing a session of first type recording
first data SER$IQD ara datmsessigrdepending enthae cpaiamny of theosub-aedainforniatioant
fromthe first data, conprising: 5 an optical pickup for accessing the
sessi on of ofithetaccepsesasabsiore Reproductidn sessionillimi pusjt 14 liritsythegsessian f or
judging the type of the session accessed by the optical pickup, and a
l'i m ting untotbé mprodudead inghe ldists fsequired; fdependingtorpthetautputrafsessionitippee 10
sessi on when the session of second type judged by the judging unit is
present at judging unit 13.
5 Operation of disc reproducing apparatus 100 (Fig. 1) is explained. Disc
reproducing apparatus 100 (Fig. 1) reproduces a multi-session disc 1 having a
session composition as shown in Fig. 6.
By sequentially inspecting lead-in areas of a CD, the operation for
identifying a final session is explained. Fig. 2 is a flowchart showing a session
10 judging operation of disc reproducing apparatus 100. When multi-session CD
is loaded in reproducing unit 2 (Fig. 1), control unit 4 (Fig. 1) first moves the
traverse incorporating the optical pickup in the direction of inner periphery in
order to position the optical pickup nearly on the innermost periphery of disc 1
(step 21). This is because, in the inexpensive mechanism (Fig. 10A to Fig.
15 10C) provided in disc reproducing apparatus 100, the position of the optical
pickup cannot be always recognized, and it is required to move first nearly to the
innermost periphery of disc 1. When the optical pickup comes nearly to the
innermost periphery of the disc, the traverse is moved for a specific time in the
direction of outer periphery and is stopped (step 22). First session judging unit
20 8 reads out the TOC information by reading out sub-code by way of signal
processing unit 5 and sub-code detecting unit 6. It is judged whether the
presently accessed session is first session, that is, session 1 (Fig. 6) or not (step
24).

When first session judging unit 8 judges not to be first session (NO at



an access position after the session of first type. 2. The reproducing
.apparatus according to claiml, wherein the limting unit limts only the
session of first type as a reproduci ble session by setting the session of
first type existing i medi ately before the session of second type as 15
final session. 3. The reproduci ng apparatdus according to claim1, wherein
the first data is data to be used by a conputer, and the second data is
audi o data. 4. The reproduci ng apparatus according to claim1, wherein the
first data is audio data, and the second data is data to be used by a
conput er. 26tep 24hérst spssidn@cogsaminrunitiS agcessas agpih @ fartheninber wher ei n t he
session of first type and the session of second type are each conposed of a
| ead-i n ar eperiphenydasgion@tep 25)f andeépeatsistey R8iand step @draOrptheadther
reproduction start tinme nmeasured froma disc innernost peripheral position,

progr am ar e;ahdCcwheh figstweesioarudding kmits jatged tebedirstsdstionsYESIdtstdp and
| ead- out area, 29 corresponding to the start position of each program
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5, wherein I on “j udgl ng uni udges ead-1n area o he

orec e, STabB h A Lpal o1 S kil oo e R (S, o,
ISesnatier tartlgpepa26°’)? %8%5&%‘ (ijpvea]LHSTng unit 13 judges whether this disc is a multi-
session disc or not, depending on whether program area start information

10 position of next session is present or not in the TOC information (step 27).

As a result of judgement, if there is no program area start information
position of next session in the TOC information, and it is judged not to be multi-
session disc (NO at step 27), it is judged to be a single-session disc, and the
processing corresponding to the single-session disc is carried out (step 34).

15  On the other hand, if there is program area start information position of next
session in the TOC information, it is judged to be multi-session disc (YES at step
27), and a next session is accessed (step 28). By reading in the TOC
information of sub-code of next session (step 29), it is judged whether the
presently accessed session is data session or not (step 30).

20 As a result of judgement, if the presently accessed session is not data
session (NO at step 30), the session is an audio session, and reproduction
session limiting unit 14 (Fig. 1) sets the session before the present session as
the final session (step 31). Meaning of such setting is to limit the session to be

reproduced by disc reproducing apparatus 100 (Fig. 1) to the area before the



10 7. The reproduci ng apparatus according to claim5, wherein the session
.judging unit judges the lead-in area of the specified session not to be the
| ead-in area of the first session when the reproduction start tinme of the
first programtrack of the specified session is larger than a specified

val ue. 8. The reproduci ng apparatus acca0ding to claim7, further
conprising 15 an access retry unit for allowng the optical pickup to
access ot her session positioned at inner periphery of the disc when the
session judging unit judges the lead-in area of the specified session not
to be the | peebentsassian.of As mgesult,;accsss 40 the agdio Bessioaps pchhibitey, @apgdar at us
according to claim@8, wherein, on the 20 basis of the access result by the
access r et rpniythe datéheessiss iobthg didgicag hemeprddudedeapgropratelyi f AfteetHeead- i n
area of other session is the lead-in area of the first session of the
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reaching the final session. When judged to be the final session (YES at step

32), control unit 4 (Fig. 1) executes multi-session process, handling the present
15 session (for example, session M in Fig. 6) as the final session (step 33).

As multi-session processing, for example, the following specification
may be considered. That is, from the files recorded in all sessions, the
information of number of tunes that can be reproduced by this disc reproducing
apparatus (for example, MP3 type files) is investigated, and part of important

20 information is shown in a display unit (not shown) telling, for example, that a total
of 100 tunes are recorded in this disc and that it takes 255 minutes and 30
seconds to reproduce them all. When the user manipulates to start
reproduction by pressing, for example, PLAY key (not shown), the start position

of designated tune file is investigated by referring to the file system information
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Specifically, as a multi-session disc, a case which reproduces a multi-
session disc having session composition as shown in Fig. 7 is explained.

5  Session type judging unit 13 (Fig. 1) of disc reproducing apparatus 100
recognizes first data session 1, and then sequentially recognizes up to data
session 4. When session 5 is recognized to be an audio session, reproduction
session limiting unit 14 (Fig. 1) sets session 4 as final session. As a result,
access to audio session 5 is limited, and multi-session process is executed oniy

10 in data sessions 1 to 4. That is, file access and reproduction are enabled in a
range of data sessions 1 to 4. Not accessing the audio session (session 5)
lacking the file system information relating to the data sessions of sessions 1 to 4,
the file system information of data sessions 1 to 4 can be acquired on the basis
of the TOC information of data session 4 as the final session, so that the data

15 recorded in these sessions can be securely accessed.

Or, as a multi-session disc, explaining a case which reproduces a multi-
session disc having session composition as shown in Fig. 8, when session type
judging unit 13 recognizes session 4 to be an audio session, reproduction
session limiting unit 14 sets session 3 as final session. As a result, file access

20 and reproduction are enabled in a range of data sessions 1 to 3.

In the foregoing explanation, relating to the access position when

accessing from the disc inner periphery, data session is present ahead of an

audio session. This is only an example, and the same principle is applied if

data session and audio session are exchanged. Specifically, relating to the
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When the recorded data in the first session is a small capacity,
5 reproduction of multi-session disc is explained below. Fig. 12 is a diagram
showing data composition of multi-session disc including an audio session. Fig.
13 is a diagram showing a detailed data composition of left end portion of Fig. 12.
As shown in Fig. 13, a very short (20 seconds) audio session is recorded in
session 1 of this disc.
10 Fig. 3 and Fig. 4 are flowcharts showing access operation of disc
reproducing apparatus 100 (Fig. 1). Referring to Fig. 3, when disc 1 is loaded,
LI access retry flag is cleared to O as first data initialization operation (step 41).
Detail of LI access retry flag is explained later.
When disc 1 is loaded, in the inexpensive mechanism shown in Fig. 10A
15 to Fig. 10C, the position of optical pickup 63 cannot be always recognized.
Accordingly, control unit 4 (Fig. 1) first drives traverse motor 64 of the
inexpensive mechanism, and moves optical pickup traverse 62 in the direction of
inner periphery (step 42). As a result, optical pickup traverse 62 (Fig. 2) is
positioned nearly on the innermost periphery of disc 1. When optical pickup 63
20 (Fig. 2) nearly comes to the inner periphery of disc, innermost peripheral position
detecting switch 60 is turned on, and it is detected (step 43). As a result,
control unit 4 (Fig. 6) stops traverse motor 64 (step 44), and it is judged whether
the LI access retry flag is 1 or not (step 45). In the initial operation, the LI

access retry flagis 0, not 1. Hence, the timer for determining the driving time of
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5 timer duration T (T = 240 mS in this embodiment) for determining the driving time
of traverse motor 64 (step 49), if not surpassed yet, traverse motor 64 is driven
continuously. If surpassed, traverse motor 64 is stopped (step 50). As a result,
optical pickup 63 is moved to an outer circumferential position at least from start
position of lead-in LI (1) of disc 1 (Fig. 13).

10 In disc reproducing apparatus 100 (Fig. 1), when set at T = 240 mS, the
position is moved from the end point of lead-in LI (1) (Fig. 13) at ordinary
temperature to a position of about 3 minutes of the time indicated by sub-code
information. When optical pickup 63 is moved to this position, it is required to
access lead-in LI (1) (Fig. 13) in order to read TOC information next time.

15 Reading again the sub-code information (step 51), it is judged whether the
present position is within lead-in area or not (step 52).

As shown in Fig. 13, a short 20-second CD-DA data tune is recorded in a
first session of this disc, and CD-ROM data is recorded in a second session.
Therefore, at the position of about 3 minutes of sub-code information, lead-in

20 area LI (2) (Fig. 13) of second session is present. At the present, since optical
pickup 63 is positioned in lead-in area LI (2) (Fig. 13) of the second session,
reading of TOC information (TOC2) of lead-in area LI (2) (Fig. 13) of the second
session is started (step 53), and reading is completed (step 55). That s,

operation of making 32 kicks is not executed in the direction of inner periphery at
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If within 1 minute, the read TOC information is judged to be the information of
lead-in of the first session (step 57). In this example, the accessed session is a
second session, and the value of 2 minutes and 54 seconds is obtained for its
10 lead-in area LI (2), and hence it is judged that the start time is not within 1 minute
(NO at step 57). Thatis, itis not judged not to be the first session. This limit of
“within 1 minute” is determined because the second session does not exist at
position of the time of about 1 minute according to the standard format of muliti-
session disc. Later, LI access retry flag (step 58) is set to 1, and the process
15 returns to step 42 (Fig. 3).
Referring again to Fig. 3, control unit 4 (Fig. 1) drives traverse motor 64
to move optical pickup traverse 62 in the direction of inner periphery (step 42),
and optical pickup traverse 62 is positioned nearly on the innermost periphery of
disc 1. When the optical pickup comes nearly to the innermost periphery of the
20 disc, innermost peripheral position detecting switch 60 is turned on. When it is
detected that position detecting switch 60 is turned on (step 43), traverse motor
64 is stopped (step 44), and it is judged whether the LI access retry flag is 1 or
not (step 45).

At the present, the LI access retry flag is 1, and the timer for determining
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()- 10" 050 BQrpaseélifetftraverse motor 64 is driven continuously, If surpassed, traverse
motor 64 is stopped (step 50). As a result, optical pickup 63 is moved to an
outer circumferential position at least from start position of lead-in LI (1) (Fig. 13)
of session 1.
In this embodiment, supposing optical pickup 63 is moved to a position
10 corresponding to about 1 minute of sub-code when traverse motor 64 is driven
for 180 mS. By the move of optical pickup 63, since optical pickup 63 is
positioned in a session ahead (at inner periphery side) of lead-in area LI (2) (Fig.
13) of the second session of disc 1, and hence operation of making 32 kicks is
executed in the direction of inner periphery (step 53), and reading of TOC_
15 information 1 is completed by accessing the lead-in area LI (1) (Fig. 13) of the
first session. This process is executed at steps 51, 52, 54, and 55.

Control unit 4 (Fig. 1) detects START TNO of the session from the TOC
information being read in (TOC1), and detects the start time corresponding to the
start absolute address value of the TNO (step 56). As a result of detection, first

20 session judging unit 8 (Fig. 1) judges whether the reproduction start time of the
track is within 1 minute or not from initial reproduction of the disc (step 57). {f
within 1 minute, the read TOC information is judged to be the information of
lead-in of the first session (YES at step §7). In this example, the actually

accessed session is the TOC information (TOC1) of lead-in area of first session,
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10% & () - ' flaegihding treizk TN 1)) and RenteCthe start time is judged to be within 1 minute
(step 36). Thatis, it is accurately judged to be the first session. A display
device (not shown) shows the information of the first session (total number of
5 tunes: 1, total reproduction time: 20 seconds) which is part of TOC information 1.
When the user manipulates to start reproduction by pressing PLAY key
(not shown) or the like, disc reproducing apparatus 60 refers to the stored TOC
information 1, and investigates the start time of a designated tune, and accesses
correctly the position corresponding to the time, thereby starting reproduction.
10 At step 57 explained above, START TNO of the session is detected on
the basis of the information in the lead-in, and it is judged whether it is the lead-in
of the first session or not by seeing if the start time of the TNO shows a position
of within 1 minute from start of reproduction of the disc or not. But this value is
arbitrary, as far as 3 seconds or more to less than 2 minutes and 35 seconds.
15 The present invention comprises first session judging unit 8 for judging
whether it is |ead-in area of first session or not. However, by detecting the
START TNO of the session on the basis of the information in the lead-in, if the
start time of TNO is a certain value or more (for example, 4 seconds or more), it
may be judged to be information of lead-in after the second session, so that that
20 the access may be retried on lead-in of the first session.
In the specification, the driving time of the traverse motor for retry on the
lead-in of the first session is explained as 240 mS and 180 mS only. But these

values may be freely selected depending on the mechanism, and the number of

retry times may be set at a given value. For example, when retrying repeatedly,
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120 mS, the moving distance of the optical pickup can also be decreased

gradually.
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1. Areproducing apparatus of a multi-session disc mixing a session of
first type recording first data and a session of second type recording second data
different from the first data, comprising:

5 an optical pickup for accessing the session of first type and the session
of second type,

a judging unit for judging the type of the session accessed by the optical
pickup, and

a limiting unit for limiting the session of first type to a reproducible

10  session when the session of second type judged by the judging unit is present at
an access position after the session of first type.

2. The reproducing apparatus according to claim 1, wherein the limiting
unit limits only the session of first type as a reproducible session by setting the
session of first type existing immediately before the session of second type as

15 final session.

3. The reproducing apparatus according to claim 1, wherein the first
data is data to be used by a computer, and the second data is audio data.

4. The reproducing apparatus according to claim 1, wherein the first
data is audio data, and the second data is data to be used by a computer.

20 5. The reproducing apparatus according to claim 1, wherein the
session of first type and the session of second type are each composed of a
lead-in area recording index information including information of reproduction

start time measured from a disc innermost peripheral position, program area

recording program tracks storing data to be reproduced, and lead-out area,
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corresponding to the start position of each program track, and

the apparatus further comprises a session judging unit for judging if the
lead-in area of a specified'session is the lead-in area of a first session of the
multi-session disc on the basis of the information of the reproduction start time

5 included in the index information being read out by the optical pickup.

6. The reproducing apparatus according to claim 5, wherein the
session judging unit judges the lead-in area of the specified session to be the
lead-in area of the first session when the reproduction start time of the first
program track of the specified session is smaller than a specified value.

10 7. The reproducing apparatus according to claim 5, wherein the
session judging unit judges the lead-in area of the specified session not to be the
lead-in area of the first session when the reproduction start time of the first
program track of the specified session is larger than a specified value.

8. The reproducing apparatus according to claim 7, further comprising

15 an access retry unit for allowing the optical pickup to access other session
positioned at inner periphery of the disc when the session judging unit judges the
lead-in area of the specified session not to be the lead-in area of the first
session.

9. The reproducing apparatus according to claim 8, wherein, on the

20 basis of the access result by the access retry unit, the session judging unit

further judges if the lead-in area of other session is the lead-in area of the first

session of the multi-session disc or not.



