"\ e3ed@62T J4, d t, vy DESCRI PTION OPTI CAL DI SC RECORDI NG CONTROL METHOD,

DRI VE, AND RECORDI NG SYSTEM TECHNI CAL FI ELD The present i tes
to a nethod for controlling recording on witable optlcaljﬁ @@ﬂﬂﬂW@me
CD°R (Conpact Di scRecordable) discs and CD-WR ( Conpact Di

di scs, drives for optical discs, such as CD-R drives and CD WRidws$*ves, and

recording systens which record data si mul t aneously on plural optical d!scs.
BACKGROUND ART Anpong drives for recording/reproducing data on/from opti cal

di scs, some drives applicable to CD-R discs or CD-RM/disciwmmmmm“mmmmﬁr,
abbrevi ated as "discs") adopt a DPEECRIPQIEN recordi ng netlkisl
recordi ng methods. \Wen a CD-R/ RWdrive (hereinafter, abbreviaggg,as
"drive") records data transmtted froma host conputer by the Disc At Once
recording nethod, the drive initially records data in a lead-in area of an
opti caPF TSAL (DH&ET rRECHIRRI M@t QONERAL METHODON®RIVEK , ARDARECORDINGr ecor ds
data in a |l ead-out area. This recording process nust be perforned at a tine
and wi ENSGEM nterruption fromthe lead-in area through the track to the Y
4 | ead-out area. 2 Further, a CD duplication systemfor recording data
TECHNICAL FIELD
The present invention relates to a method for controlling
recording on writable optical discs such as CD-R (Compact Disc-
Recordable) discs and CD-WR (Compact Disc-ReWritable) discs,
drives for optical discs, such as CD-R drives and CD-WR drives,

and recording systems which record data simultaneously on

plural optical discs.

BACKGROUND ART

Among drives for recording/reproducing data on/from
optical discs, some drives applicable to CD-R discs or CD-RW
discs (hereinafter, abbreviated as "discs") adopt a Disc At
Once recording method as their recording methods.

When a CD-R/RW drive (hereinafter, abbreviated as "drive")
records data transmitted from a host computer by the Disc At
Once recording method, the drive initially records data in a
lead~in area of an optical disc, then records data in at least
one track, and finally records data in a lead-out area. This
recording process must be performed at a time and without

interruption from the lead-in area through the track to the



si mul t aneously on plural optical discs is constituted by 2 to 10 drives and
a control unit for controlling recording and reproduction of these drives.
In this system the Disc At Once recording process nust be carried out

sinul taneously in all the drives so thdt one piece of original data is

si mul t aneously recorded on the plural discs by the plural drives. In this
Disc At Once recording nethod, the drive cannot stop the recording
operation for the disc in the mddle. Therefore, when the rate of data
transfer fromthe host conputers is low, there are cases where buffer

under - +8Ado@8Yr £X&%+ transfer data are broken in process of recording,

wher eby the recording operation is suspended. At this time, TOC (Table O
Cont ents) dEuxtderan & hrdwplbpatien systema fioy stewninecdatad in the

| ead-in area of the disc. The state of the TOC data and the state of track
dat a i aimklthncoustliyargf epluiah dpbibadéndisgiseris mqnsdciessted becdrtong are
different fromeach other, resulting in an inproper disc, whereby the data
r epr odu@t donvelseeafd emdmstiones aumpos$obl eonfumotlliemg trresc G thup| andt i on
system has follow ng problens. In the case of CD-R/ RWdiscs, start tinme of
t he | emdprodactedopherfeittedde@rdrieésrred to as "lead-in area start tine") is
changed so as to identify the type of the disc. The nuneric 3 val ue of
this | ead-i Onat®dsstsyrstdm Tethe Pieyi AtUSbyiceer@cdadiiong tfocks€ @esAThe
(Absolute Tinme in Pre-groove) data which is information indicating tine and

ot her pappeedi entols infid thirssoudDy E£xaaplethehard v so dilsgr Void phéce

| ead-in area start time of 97:24:01 and a disc with the lead-in area start

time od£94r34idkl Hard engtdimiltieebesdy Reaoeded dihaHOrpRirsi sgisss
by the plural drives.

In this Disc At Once recording method, the drive cannot
stop the recording operation for the disc in the middle.
Therefore, when the rate of data transfer from the host
computers is low, there are cases where buffer under-run occurs
and transfer data are broken in process of recording, whereby
the recording operation is suspended. At this time, TOC (Table
Of Contents) data as an information list of data is already
recorded in the lead-in area of the disc. The state of the TOC
data and the state of track data in which the transfer data has
been broken in process of recording are different from each
other, resulting in an improper disc, whereby the data
reproduction therefrom becomes impossible.

Further, the CD duplication system has following problems.

In the case of CD-R/RW discs, start time of the lead-in

area (hereinafter, referred to as "lead-in area start time") is

changed so as to identify the type of the disc. The numeric



97:24:01 to 99:59:74 and the length of the lead-in area of the latter is
97:34:21 to 99:59:74. The discs having the different lead-in area start
times have different lengths of the lead-in areas, and thus it is

i npossi ble to perform sinultaneous recdrding by the Disc At Once recording
method. In addition, there is a problemas to recording speed resulting
fromvariations in the disk type. The CD-RWdiscs have limted recording
speeds. For exanple, there are a disc exclusively for double speed, a disc
for a range of single to quadruple speeds, a disk for a range of quadruple
to 12xvapaedof ahds Headkin anea atsct wime disf foreniowslyrdengrdpdedn
ranges are m xed, simultaneous recording by the Disc At Once recording

met hodtbendéschaspHTIG nigibs abebedTagey 1n P ner-dproave peddoa nwbiahl taneous
recording on the plural discs in the CD duplication system a |arge nunber
of di stsformhttlon sawkidataihgnt imeaastiapt: hieimp e rteioss do figtkpeddscange
shoul d be prepared. The present invention is nmade to solve the

above- Frent examg lgr, olihmre aawle hasdisc wiisholjhectl daxd-pirovariea astapti tdinedi sc
4 recording control nethod and a drive for creating an optical disc that is
reprodo€i bre2¢ven awheh ardisd oridhicthe Welalde idntards g0t detiménod track of
the optical disc and then the recording process is suspended, and an

opti cap7eBgec2necomtiend eauptied iRl seadltianequs bihaetHor fdrnecoadsag ign
different types of optical discs. DI SCLOSURE OF THE | NVENTI ON According to
the presepy:dnvest ioon 59624 mdd, thbelengEhPlodVitdrsd BehdPih Catedi 6€ the
recordi ng control nethod by which data which is to be included in at | east

one tragkted lLsad7i:4arma,tdngo a5bead- oulrhar A s¥fs athwiid Cehe di$EfbSent
col l ectively recorded, conprising: starting to record data froma pre-gap

in a fiegl-Lhagkedl startNEIméRthaoeOf itk et adndins o £0RhENYEHALY n
recording data in all the tracks and the | ead-out area, and thereafter

recor di Pga 2t Ankn thite |8adid iR 685 2p4ed thl PHFDHEDinu PELRedhsCh are
ocated at the inner radius of the first track. In the optical disc
recor di 880 £80hEObyTRMIOD S SAF USA¥ECHecording method.

In addition, there is a problem as to recording speed
resulting from variations in the disk type. The CD~-RW discs
have limited recording speeds. For example, there are a disc
exclusively for double speed, a disc for a range of single to
quadruple speeds, a disk for a range of quadruple to 12x speeds,
and the like. When discs with different recording speed ranges
are mixed, simultaneous recording by the Disc At Once recording
method cannot be performed.

Accordingly, in order to perform simultaneous recording on
the plural discs in the CD duplication system, a large number
of discs with the same lead-in area start time and recording
speed range should be prepared.

The present invention is made to solve the above-mentioned

problems and has for its object to provide an optical disc



contents of TOC recorded in the |ead-in area can be edited in accordance

wi th the data which has been actually recorded in a track, whereby a
reproduci bl e optical disc can be created. According to the present
invention (Claim2), in the optical digc recording control nethod as
defined in Caim1l, when an error occurs and the recording process is
suspended 5 while data is being recorded in the track of the optical
disc, the recording process is switched to record data in the | eadout area,
and after the recording in the |l ead-out area is ended, track information

for repdiBgdihg WAtk sRtmet iOM LhE QPG FHAC éﬁeé@ﬂicﬁiéﬂ Bptﬁeaﬁr dance

with the track "data which has been actually recorded on 1he optical disc,

and thg;gedichiaed e 4o S f@iéoavieﬁi Reqr ded cﬁﬁ&%é&gfé irreg?;ggaggeg the

program nenory area. In the optical sc recording contr

struct gsedecByaddigl 4 Nadeg s £l BePbRESRS 1! %i%@%gg%eﬁoeﬁsms of the

track information (TOC data and program nenory area recorded in the

| ead- i : be, adided § ifig th
the. 11 BekCAa RS AL it %L R el “Ana AR Pe o R g cEPegPaLRS™ !
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as def] i n:Cd ai , Xe) n error occurs and the recording process is
suspenggﬁgﬁhpFeoggggépswgﬁgﬁg'recorded in the track of the optical disc,

the recording process is switched to record data in the | eadout area, and
after the recording in the lead-out area is ended, track information for

r eadi &% g ta_fr hﬂgl jcal disc is nodified in accordance with the
tracknga%gﬁ i % ﬁgémgg% éﬁﬁ%#$€'recorded on the optical disc, and the
nodi fied track i torm%i is recorded in the lead-in area and the program
6 nenory ar85°CFENRE 1% IRTEIRRE HRVERLIPRat(CIR Whilhr ehgresis
addi tional .recording.an the optical disc is recorded in the |ead-in_area.
In t hePbPYies AP OB i HE  oF 7 OF HBEH SANES Ay MRERRE PY dvRichngatane
recordi g ﬁ{OCﬁis S suspen %9,,contents of the track information (TOC data
and pr‘6€ Gth MEnmsPy %éé“ﬁéi rE AbelieRftt RBE EE@SKY & SLAGTLRhBLBRogr am
menory ar.ea Ean be edited in accordapce_w th the track data which has been
and a lead-out area of an optical disc is collectively recorded,
comprising: starting to record data from a pre-gap in a first
track at an inner radius of the optical disc, continuously
recording data in all the tracks and the lead-out area, and
thereafter recording data in the lead-in area and a program
memory area which are located at the inner radius of the first
track.

In the optical disc recording control method so structured,
contents of TOC recorded in the lead-in area can be‘edited in
accordance with the data which has been actually recorded in a
track, whereby a reproducible optical disc can be created.

According to the present invention (Claim 2), in the

optical disc recording control method as defined in Claim 1,

when an error occurs and the recording process is suspended



actually recorded on the optical disc, whereby a reproduci ble optical disc
can 'be created. Further, additional recording on the optical disc is

enabl ed, thereby effectively utilizing the optical disc. According to the
present invention (Claim4), there is pgrovided an optical disc recording
control nethod by which a device for witable optical disc selects either a
Disc At Once recording nethod for recording data received froman externa
device in a lead-in area, tracks, a |ead-out area, and a program nenory
area of an optical disc sequentially, or a second recordi ng nethod for

recor divRg1@adatian ity H&king aréSaHQEE ahe@hed trertk idY A Bd. opdca1PHYLEAM
menory area of an optical disc sequentially, and when the drive of the

opti cathdi $echeelingeprvcdiaig spstetel 19 IS ufta Agerhecoeding
nethod_fronlthe ext'ernal device, the erve selec;s whet her the D sc At Once
recordyfg HebRod A0y ¥ e cand féfefaaﬁg o AR 11 d - Dfe UsPda is! ended!,"
the optical disc recording control methdod so structured, the opt!caP gléc
drive g2pcheaneld.daha dy 441 Desaiayl bR keoid DO ARECoBERDANO the
format o at a mhlc IS received Troman externa evice or the like: _
Furthe&isEhgéembﬁi %§“¥Ltéhé?f@5§c§¢W&%ﬂfEh r%f%éﬁrﬁéggs hfgﬂpﬂggr si de
e i ng nethod, an S

in order to execute second T ecor conventi onal ftware

i nt av g ConpaL o S e ot g pEtRraL A8k wid e AOFLFER. )
h | [ .opti.cal_ di di I hod_Db ich d [
recor dbRABR BRAPEPeRitt: e driefarduPhonas R ek BBeA Once

recording nethod for recording data in a lead-in area, tracks, a |ead-out
area, BﬁggaaBrESPaﬁﬁhéﬁﬁ?y area of an optical disc sequentially, or a
second recotdi ng nethad for,recording.data in tracks, a |ead-out area, .a
| ead-in areal® ﬂ& 8P jﬂaﬁFH%ﬁn¥§°8?§én8fCaﬁﬁﬁ&'<ﬂﬁtﬂﬁic5%eﬁEEHFF3FP9/
conpri sing: readi | ead-ip area start times recorded in ATIP (Abso] ute
Tine | A PReYHFBoVEF SFEIRA HIABTOCEEF caf AREPENdStlrgiTRPYFREREPT  hle
Iead-iﬂ arga.start ti.mes of ah%%the optical discs are the sape or not, and
when t hEAFEa4RERTRALAOD {50G (9Aakd (RN 1RTPAL A NEMOLE 3FRA 33 ) sel ect i ng
the Disc At ce reggwﬂé%hnﬁthod, whi |.e ﬁhen t here exists an optical  disc
with afQFPFErEnt™ &B& i TP AR IRl PEOGTAT MRINQUBE HEeR c€BRdPRg
met hod. .| n the optical_ disc recording contraol nethod so structured, 8
even Wﬂ%htﬁétFEaPc&P§593ﬁqtW%ﬁQf%@%nFrP€§ddPﬁ%mWQ%Qﬂzﬂ%stb%%% are m xed,
sinultaneoui recording of data on plural optical discs is possible, thereby
ef f ect RV ?‘XCSFHPHG%G’atOé‘ s WEECRAr §aSRunMEETEPYo i keprefieesble
According.to_the present invention (Claim®6), the optical disc recording
cont r PPHEFALIIASCIERIN LS IGFRILEMI 5 conpri sing: readi ng i nformation that
defines recordi ng ,speed ranges, which is recorded_in the ATIP of the plural
optical di segs:oraaasn@m@r%e%t ip¥epEieri {Cdadmohhonipel® in
recordi ng,  speed ranges of all the optical_ discs, and when there is a common
speed, CRetFalnglERe reSRFH h N e h reEBpedi a§ geddeaad np phalmibr all
the optical discs, while when there is no _common speed, not performng the
r ecor dVR@N pRBCcBEEOFN OF TN Sh@Tsht eyl r@FeEdingn prws esf iichl suspendedor di ng
control nethod so structured, even when plural optical discs with different
| ead- ivhbleadatar L5t Pedadorrgadsierl nin pEbeesspny Sfedd g anfekcalt edidfed,
si mul t aneous recording of data on the plural optical discs is possible,
t her ebtyhefreeerdaeng p&osedsnddavwltekadohoaregrgd matserinftivptlead-di scs.
According to the present invention (Caim?7), there is

out area, and after the recording in the lead-out area is ended,

track information for reading track data from the optical disc
is modified in accordance with the track data which has been
actually recorded on the optical disc, and the modified track

information is recorded in the lead-in area and the program



provi ded an optical disc drive for collectively recording data which is to
be i'ncluded in at |east one track, a lead-in area, and a |ead-out area of
an_optical disc, conprising: a track data recordi ng neans for starting to
record data froma pre-gap i " 9 of g first track at an inner radius of
the optical disc, and recording data in all the tracks; a |ead-out area
recordi ng nmeans for recording data in the | ead-out area continuously after
the data is recorded in all the tracks; and a track information recording
means for recording track information for reading the track data recorded

on t hemepiorgalaxksc,as wéhe heaglulniacedsdne d AN 6% MRYCcAr eaaphiegh
are located at the inner radius of the first track, after the data is

recor daddin ildital essbatdingeen thet bptaphilcaisd Sis ddddr&ed COAf Laur ed,
contents of TOC recorded in the lead-in area can be edited in accordance
w th theadatiaa Wz, has been actually recorded in a track, whereby a
reproduci bl e optical disc can be created. According to the present

invention (@naitAd)opt CaPPdisdl rdbseddhyyecht Al intathdd £ akerdcturkher

i ncludes: a switching neans for switching the recording process to record

data i Bybhe whead-1He AdEfralkd gPro8EER" iQC%g%,?gﬁi%&,hec&%Qﬁ 5ngePLAgess is

suspended while the track data is being rec y the track data
di _ . . . e . i th
rack TR rord A (P Bk S A MenlhA % B FRER Yars whi ch
h b | 1s t | [ [
for thooraadsc:  aaRg FERL o aF s b BEegt i metlEry 5858 PHpEhE ang
‘ i nf . . ; . K
"t or nagi-sea a AN IAe PEOR L ERE, ERA0R, W ST Ml Fr A on means
inth [ t lL.n.th ' ' dri
So confy Gy ErEbaaii 'qlf PO BE R LY B e e FERR et e o
the t ‘| j d A { ded i
the 1 cOHE AL BT P B e g e AN R L o hE 8P a8 hce
ith t t ta.whj ch h | d t.he, ti | i ,
wherenis PESISHICRHIE ot T Erae B PRhY PERRET VARt HE e bRg hhe "
preseng Lgxgmthggc(CIain19), the optical disc drive as defined in Gaim7
furt hefPrichudee™ Sy switching neans for switching the recording process to

e00rd ol epobh eI e R e PR L0h, TET AR e A CER 1 19,
he.t PBERV AP, AR PR ORI FhL 59 AcRe 41 bPrCaBEaP AAMEE AT Y HETEFRCR. cat o'
iR AL e T B A Rl
{1 ack ’F%?%Fﬁéf‘?oﬁ‘egi&&f’? o bSFC[%éJIfI?%C(iaT‘?lf bRALYE @ iadht%‘he’ﬁlg%is in
1 or AT BRC T BBoPARAG TN G 4R " ORATES o™ mhFRA-CU%s PGFA m T | on whi ch
ohiTe Brogiah 88Rryoeed b Uh e B °§lad' 88l Reididy e T 2 oY

second recording method for recording data in tracks, a lead-

out area, a lead-in area, and a program memory area of an

optical disc sequentially, and when the drive of the optical

disc receives a command instructing the Disc At Once recording

method from the external device, the drive selects whether the

Disc At Once recording method or the second recording method is

to be used.



si nul taneously the second track information recording nmeans is recording
the track information in the lead-in area and the program nenory area. In
the optical disc drive so configured, even when the recording process is
suspended, contents of the track information (TOC data and program nenory
area data) recorded in the lead-in area and the program nenory area can be
edited in accordance with the track data which has been actually recorded
on the optical disc, whereby a reproduci ble optical disc can be created.
Further, additional recording on the optical disc is enabled, thereby

ef fecti vel yrut thieziopg iidiel apis€aledbsindCeendired ety eseptubpyeali, on
(Caim1l10), there is provided a witable optical disc drive conprising: a
first tpeceptiganedisd Ariveotshngedata Bata Byt e deceedi ng net hod
by which data is recorded in a lead-in area, tracks, a |lead-out area, and a
pr ogr apaEFRL g2 ned hof ' bS e aldgy; q&ﬁﬂgﬂr ordi ng
means for ?gco?d?ng déﬁgﬂﬁeﬂgagﬂﬁogg ?g%o?g?ﬁgtﬁé¥%égﬁﬁ§ I C g%ta i's
recor dedebfvbhagksn Ad AOita Pl 8visel 820th AukA. AN ARLO0T SLIEOTY
area of an optical disc sequentially; and a selection neans for seléecting

the Diss £ £BEQ kpcendne 'Eéd?oﬁgfgwé% SECRAL HREQ %go dpog; §o Egcord

data on the optical disc, when t rive recelves a conmmand 1 nstructing the

opt 1 T F e Ect oy PaCe T Kec ol PRoBthhg et T arth Y LG T o
data by, 115, PESEosULbed prscordl ng, opt Dodoaggarding o Lhe for mpl of data

whi ch 1s recerved from t'he external “devrce. r

creat e; .new. so on, .t I_co ter.si.de.in order to execute the
secongFQe%%fd?%é@égyhggfngﬁgﬁgﬂﬁiéﬁ?ﬁ%ﬁéﬁg§gﬁFXére for the Disc At Once
recordi ng d.can be ysed as it _js., thereb i.nt.ai ni.ng gonpatjbility.
Accor di ng F%égﬁlédﬂipgsgﬁt %ﬁ"rﬁ/(ﬁﬁ?%ﬁn% d‘ﬁ?’ﬁp%iﬁ}/’ {frdAdm g)pr o‘é}%‘ﬂ tHh opti cal
di sc recordi st.em.whi.ch, .conmpri ses . pl ural tiical .disc drives and a
contr o‘ﬁcoe‘?lé%rg %én?%llﬁar}g drlesccor{ﬁcﬁ%r%ﬁﬂgr Sﬁpggﬁé‘[ o5t hod Bye WiieL) g%ﬂ:?ves,
si mul taneously.transfers data which is.to be.recorded on optical, discs,
from the §%§?¥8??e9nt81Pﬁ? IQﬁ{hc%ﬂiéég?saﬁ&mBg GFﬁgs'Xﬁhﬂzﬁﬁﬁﬁﬁf a
record{ng. on the optical discs in all_the drives, and ,the drive c ri ses:
LFrr iR B PR ShEaRB AR e oron: nehpYainellane e reatibhg

met hod. by whj ch Eata iiﬁr corded in a lead-in area, tracks, a |ead-out
area, iR n BTOGFam AenSAl &t Hioan BPTi AaPTARLANSBETGHRY ATSA OhEh
second recorﬁi&g means for .r ordugg dat a bg a second recordkgg met hod by
whi ch GRELCR Tor GEGUPH &, OF | 2a86800dareg0Td ingadratihog &&Pr and a
progran1nqur¥ areﬁ of. an optical djsc sequentially, the controller

conpr iR IIRAARRY HBafTHES r adt SRATRUE- PReared A% I FLI e @R Yed in
ATI P (Absolute Tine in Pre-groove) of the_plural optical, di.scs which are

i nser tePiMITHE PPUPLY 8rffes a’"‘% RIFHGR hedhECt 8PAPERGLRd Whet her t he

| ead-in area ., 13 start tines of, the qgtical di scs which are read by the
readi FPHIARILY e 5239ERE d&AdOhR e s HRRt SELBEE| SRCREARS fidy Rcting
t he Di s%a;u Once_recordi ng met hod when_t he judging nmeans judges that the

| ead- i (RRFXHIEE aF 1ME| ABs PEL-FEPIHR) ddt i BRe BlUEalapptigals g8 Csnd

sel ecting the second recordi ng method when the Ludgin% means j udges that

t here ERI phephrEakhg deaf1in Axpa reteht témgsi plapdd $he tortIRal and
all the drives perform sinultaneous recording on the optical discs

accor RF S A¥PetRecBrBPngmicod and adher bhyet headoanr eilegr start he
optical, disc recording systemso configured, even when optical discs with
di f f eltdites xfl-ahl akba digks @infeshs samgedseteatingnsbes Discorkdi pos
data on plural optical discs is enabled, thereby effectively recording data
even decprdire mebbed, owhdge sdiendibere fexbsts ngnt optheair @dant wikdent i on
(daim12), in the optical disc recording systemas defined in Claiml1l1,

t he centdidi ferenionpbeadein areecstdiny simed sehdchingeshe secorehdi ng
information that defines recording speed ranges, which is recorded in the
ATl P gfeadmiinqrmeéthbpdi cal discs inserted in the plural drives; a judging
means for judging whether there exists a common speed in,the recording
speed range&n ofhe heppioadl digi acacalidiosy edmchobrmethad by isheuoanrst ng
speed readi ng neans; and a deci sion neans for deciding the cormbn speed as

a recordi ng processing speed for all the optical discs when the judging
means judges that the conmon speed exists in 14




the recording speed ranges of all the optical discs, and deciding not to
perf'ormthe recording process on all the optical discs when the judging
nmeans judges that no comopn speed exists. In the optical disc recording
system so configured, even when disc wgth different lead-in area start
times or recording processing speed ranges are m xed, sinultaneous
recording of data on plural optical discs is possible, thereby effectively
recordi ng data even on a |arge nunber of optical discs. According to the
present invention (Claim13), in the optical disc recording system as

defi nedven Ghanmobtiddle i obl€h EQFPereat ledECOi hPda SPEREL €afeRy
means for reading information that defines recording speed ranges, which is

recor dedei ikea ,ABliMudftdiopd Urébo LR hgab rdildads g1 g1eFai nophgchhural
drives; a judging nmeans for judgi ng whether there exi'sts a common speed in

t he re@QédE”QSSQQ%%ﬂbﬁ%?*tﬁéréﬂf eFeeat 9B vCae Habvng VWAER 8l&en! 83d DY

the recordi ng speed readi ng neans; a decision neans for~ deciding the conmon

speed fgrgel AGALANG PIRASRSANA SPEed for all the optical discs when the
j udgi ng nméans judges that the common speed exists in the recordi ng speed

e b hdcbRRIY Pt Yofea il IRFEALIGAYCIOLP | O AL NEREFER1T N0

process on all the optical discs en the gl means | udges

commnﬁigeegee&a&ﬁ R odﬂﬁ{e%@g(oéexgcae%@a ‘lideFHfaY 2 E6hRE1 BERR30C

when the Judging neans judges no conmon 'speed exi's _ _
ecor Sk BRaSRECdnIBRaT oy T e PROLE L eBER g hddi AL, dycn
R R Y e L R E e e L
s AT LR R R T i R
Shou " A0S BEPLS10CuR, LT £ £a P, TUEM s RIEIAY decbueoh!
COHVEWgégQSL Egggding the common speed as a recording processing
speed for all the optical discs, while when there is no common
speed, not performing the recording process on all the optical
discs.
In the optical disc recording control method so structured,
even when plural optical discs with different lead-in area
start times or recording processing speed ranges are mixed,
simultaneous recording of data on the plural optical discs is
possible, thereby effectively recording data even on a large
number of optical discs.
According to the present invention (Claim 7), there is
provided an optical disc drive for collectively recording data
which is to be included in at least one track, a lead-in area,

and a lead-out area of an optical disc, comprising: a track

data recording means for starting to record data from a pre-gap



At Once recording nethod A. Figure 4 is a flowhart for explaining a
recordi ng method B according to the first enbodi nent of the invention.
Figure 5 is a flowhart explaining a recording nethod Cin a,case where an
error occurs while a drive records tragk data by the recordi ng nethod B,
and then the recording process is suspended, in the first enbodi nent.
Figure 6 is a diagramfor explaining a Cue Sheet for reading the track data
recorded on an optical disc according to the first enbodi nent of the
invention. Figure 7 is a diagramfor explaining TOC data which is 16

creat ed ff GoMild Qieadieet 4R fheurerfdaaeoiod rthd egtwcdiréisepbadanent of
the invention. Figure 8 is a diagramfor explaining TOC data which is

creat egebyridieg &4l 1w 4L helle CRg6REC BY TeadIut id:8da eprbogiaeny of the

invention. Figure 9 is a diagramfor explaining TOC data to which

mul ti - p@a%isOF I IYIBYd Iy | §af&ded thel Neakiloit (RSB iRlously
after the data is recorded in all the tracks; and a track
information recording means for recording track information for
reading the track data recorded on the optical disc, in the
lead-in area and a program memory area which are located at the
inner radius of the first track, after the data is recorded in
the lead-out area.

In the optical disc drive so configured, contents of TOC
recorded in the lead-in area can be edited in accordance with
the data which has been actually recorded in a track, whereby a
reproducible optical disc can be created.

According to the present invention (Claim 8), the optical
disc drive as defined in Claim 7 further includes: a switching
means for switching the recording process to record data in the
lead-out area when an error occurs and the recording process is
suspended while the track data is being recorded by the track
data recording means; a track information modification means
for modifying the track information on all track data in
accordance with the track data which has been actually recorded
on the optical disc, after the recording process for the lead-
out area by the lead-out area recording means is completed; and
a second track information recording means for recording the

track information modified by the track information



the invention. Figure 10 is a block diagramillustrating the structure of a
CD duplication system according to second and third enbodi nents of the
present invention. Figure 11 is a flowhart for explaining a recording

met hod D of the CD duplication systempgcording to the second enbodi nent of
the invention. Figure 12 is a flowhart for explaining a recording nethod E
of _.the CD duplication systemaccording to the third enbodi nent of the

i nvention. BEST MODE TO EXECUTE THE | NVENTI ON ( Enbodi nent 1) A first

enbodi ment of the present invention will be described with reference to

figur emodifdacat ildrguieans i fnathkotkadi-agr anda |t radéd n@ré?ﬁaﬁtﬁtéﬁék‘ﬂre of a
drive for an optical disc according to the first enbodi nent of the present

i nventapga. 17 A drive 1 conprises a spindle nmotor 11, a rotation contro
circuit 12, a speed switch circuit 13, an optical pickup 14, a | aser

control cirgui &hkS.opiddM aphd! 8reivanab BLR%aSEd C%Jerlﬁwh?f? Eﬁ%/'

encodi ng/ decoding circuit 17, a control part 18, and an interface 19. The

spi ndl e8BLAA nYl pHRRY L Si R hSKeR8e8NdcbRt@Nn?S (¥ the track
information (TOC data and program memory area data) recorded in
the lead-in area and the program memory area can be edited in
accordance with the track data which has been actually recorded
on the optical disc, whereby a reproducible optical disc can be
created.

According to the present invention (Claim 9), the optical
disc drive as defined in Claim 7 further includes: a switching
means for switching the recording process to record data in the
lead-out area when an error occurs and the recording process is
suspended while the track data is being recorded by the track
data recording means; a track information modification means
for modifying the track information on all track data in
accordance with the track data which has been actually recorded
on the optical disc, after the recording process for the lead-
out area by the lead-out area recording means is completed; a
second track information recording means for recording the
track information modified by the track information .
modification means in the lead-in area and the program memory
area; and a multi-session information recording means for

recording multi-session information which enables additional

recording on the optical disc, in the lead-in area, while



same. The rotation of the disk 10 is controlled by the rotation control
circuit 12 and the speed switch circuit 13. The optical pickup 14 applies a
| aser beamto a track of the disk 10 to performrecordi ng/reproduction of
data. The laser control circuit 15 conjjols the | aser of the optical pickup
14 so as to have a recording power at data recording, and controls the

| aser of the optical, pickup 14 so was to have a reproducti on power at data
reproducti on. The EFM wobbl e signal process circuit 16 outputs a signal
which is obtained by anplifying a reflected light signal that is detected
from t ke mililtankbdiyl ¢ henopséeahapiceak Lh ASvdhdHesh @@é@gg%ggm&%s is

r
reflected light signal, at the reproduction of the disk 10, or a wobbling

Si gnal rebioiiiny daiectesc kM PHEBrAERILAOUS Fafderb A 1 headbgkahl thHere, tinme
information (as will hereinafter be described in deta|I§ referred to as

ATI P (@Q@@&g&pmgdg%§rhfggzgroove) i s obtained by the wobbling signal. The
EFM encodi'ng/ decodi ng circuit 17 nodul ates data to be recorded, which is

[ tted f H £Qappt ] t : j i
Lpggcrsbedrggiﬁﬁt,§%% denndﬁf%%egggg%ggfogégﬁl r% ugé @%ﬁ %ﬁgnhgggling

[ - ed f [ I ' ' . Th trol
signa §bee%hhg§r Tp’f?mééke fgg%ﬁ‘gggbateagg%%nt@dﬂzs%gf%g%ﬂ&u{:£a& € contro

part 18 that orms contr above respective
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data recorded in.the track 1. First, a.D.sg At ce recording nethod A
(first epaég‘?gi’n&hﬁEte}lPé’d)eéfc%%’fdeﬂgyt Bgﬁﬁéz;}ﬁgort%}r ORE 192 b85S er i bed with
ref erence tg figﬁhes # tog.3, 6, and 7. Hereinafter, a description wll be
gi ven of t hBCEREAINTorF DR PIRT OB aLBYPAIEAG™ d GhAim i 1Q)/ cHR8BEMEAL in a
case mhere.éhg drive records infornﬁtion havi ng the format shown in figure
2 by tRECHIEEIAR Bt R L At AoBCAITEVGUCOMPE IS g 13 FLBSEhart for
explaining éhe Disc At Once recording nethod A. In the drive 1, when data
is to PECPECSPdeleaRs: HOMikgcAkl1rgedahiab¥o @IS fanCanrescrding

i nputted %rg t he ho&; cogﬁuier 2, 1s nodul ated by the EFM

encodi REFERE oY nYhd e data A8 RFOFARAc oAt Aot eI 1ife aXpa r Fr3@ke, 18, and
the re or&jn process is performed by a | aser of the optical pickup 14. In
the folFAW AGLT PERA a2t & IRFP HERR (PBIPEY BFe@nof @dbrﬁtﬂ?gczpfdéé%@ will be
omtted First, in step S201, the drive 1 receives a CUE SHEET as shown in
figur eSBIREBM-RheYHo&t SESANT dreeordbpgt BEANR £9Ta reOqr T SiEEs k¥ndand
defined by SCSI-3 MMC. Wen various majn _data such as voice, pictures, and
char act@7endr EeFREGLALGI M"GThatk R skhigh daker 45 gscendrd in txaeksera
reading those nmain data_is also recorded sinultaneously. The Cue Sheet in
fi gur elB2dheWE BKEacoAt AGadtdiith. aneR, SEBH- 8 PNEIEHAIRNILY coreandt an
information concerning the CD-R/'RWdisc that is standardized by ANSI X3T10.
In fi RPelGlhdgaer sgayiend igflIonL/amk angedecsioat aedns for reebeceingn
CONTROL of sub-channel Q of each track, and lower 4 bits indicate data that
is recorelcRisa ADROBFet Fecoustitmnmeetipdf osathet seclondiN@dartitages a track
nunmber of the sub-channel Q of each track. INDEX indicates an index nunber
of thangthrdhbansecordf dadeh am duke EPTIic&DRiERJi oditeas tthd admive of each
track. SCMS indicates Serial Copy Managenent System MN, SEC, and FRAME of
ABSOLURETiwEs | adcommengt dmistructing the Disc At Once recording

method from an external device.

According to the optical disc drive so configured, the



zo tine of each track. An upper one of two tracks 1 indicates a format of
data recorded in the Pre-GAP 54 and the lower track 1 indicates a format of
the effective data in the track 1. Next, when the drive 1 receives the Cue
Sheet fromthe host conputer 2, the drigyge 1 edits TOC (Table O Contents)
data shown in figure 7 fromthe Cue Sheet at the control part 18 (step
S202). After editing the TOC data, the drive 1 receives the first WRITE
command which is issued by the host conputer 2 (step S203), and records the
edited TOC data in the lead-in area 51 (step S204). Wen the recording of

the TOGpddical disdndeied, caﬁaeécdaaad\amac\% S HeI06e561 ¥Rk ¥ el 2R g
fromthe host conputer 2 according to the | TE command is recorded in each

area ohetihRd rasdorRingt €St B0Bo2id t20F) -qae i RER! fi NPl 1 ghY TfQ%nLraCk
data transmtted fromthe host conmputer 2 is conpleted (step S207), the

drive thecegitgmal YeehEoni Zpurasbe cemamnd i MY t @Uébyckéabd%dn% the

host conputer 2 (step S208), and records data in the [ead-out area

subsequefickia P dh&: He %s@aéémﬁﬁ?%tﬁ}hgg.%@ 1 Id1dY £ hgxg{g)kéga%h%er forms

seeking toward the inner radius o sk 10 to recor tain the
e T T SRS T
ce S0P H Ry TRy et 1Eaf Be NEEk A SR Cotibbebloording

o 11 gheang it ot Db EREty T T or “expl ai ning the. recor ding met hod B
he Cue SheBCoasid N PECh o8, LRTABHAR (hH el . thaRfuker 2 1o
host cBEGUEEEt 4By ioat QhD) a0 cPab PR g HSS maATe R nOBFE P aR data,
R ) T I L
corrpzjt E%cgrgﬁn@p a§§{)6r)eparh<%ﬁch’t&b¥1asoga£ ©i Pi?‘ﬁ'@i EFEVRA - a%faug%anewsly
Tox Gat BRRESHS HAUANEA chl PAASRar SO0 ROE R A (RS eBe ERBBL by
of -t heChPoRoRSEed15e o5 TR it 4rRE TR LIBEA A e TEaHY (o GreLtanepipep
2bove. FERPFARY Brod s bebHiFRg HoRldd REGAFLVES, and the drive

comprises: a first recording means for recording data by a Disc

At Once recording method by which data is recorded in a lead-in
area, tracks, a lead-out area, and a program memory area of an
optical disc sequentially; and a second recording means for
recording data by a second recording method by which data is
recorded in tracks, a lead-out area, a lead-in area, and a
program memory area of an optical disc sequentially, the
controller comprises: a reading means for reading lead-in area
start times recorded in ATIP (Absolute Time in Pre~groove) of
the plural optical discs which are inserted in the plural

drives; a judging means for judging whether the lead-in area



recording nethod B, the processing operations are the sanme when conpari ng

t hese operations fromthe standpoint of the host conputer 2 for issuing the
commands, and therefore the sane recordi ng process program can be enpl oyed
at the host conputer 2 in both of the ygcordi ng net hods. 22 On the other
hand, on the drive 1 side, when the drive 1 receives a command indicating
the Disc At Once recording nethod A fromthe host conputer 2, it can
selectively carry out either the Disc At Once recording nethod A or the
recording nethod B. For exanple, in the case of recording R AWfornmat data,

wher e behlrtoft igsa 3P 1t resOLE8Y Anstbewhaadr idyraneeadlbpnehtr aekadala are
transferred fromthe host conputer 2, it is difficult to performrecording

of dataehfst Red @Ad- itharfamdlosenatat ghy, R tdusi dhendihyerdysel ects the
conventional Disc At Once recording nethod A In cases of other formats,

the dagalbet ite diRadidt a€oRdei 88PN AL IS Gl h V@rflé d"&ashhgand

recorded. Therefore, it is possible to performrecording o ta’in~the

| ead- i fleahg? jal ERPAHHE the 2DEagbYE & @ar%%@%¥'%?ﬁg§r§€ SLpcepeding to

the present i'nvention i1s selected. As described above, e drive 1

RO00r (oBEILAL MAULIY +HY DAAEN £RE LRIQURAR L0 RN PBLAINGC

record sel ect the best suited recor me reover, ere
dt t t . i i t
Ther oeERBR GHAN AR AICiF AeaDOThABBRPIIEL: Stiflire (RIRE 4R ShCLY
dj . h . it Ls. .\W i t he di I
Cont o SPAEE M B TR CRREEBRe SR R B i e o M AR Al
di sk L0 d { di t.hod B he.di sk 10
Secor b RECPE VRS B Il SO BYobRE rREBRAT I dIE I Sbt S8al it FrBous y
d he | - .51 th h_t t to the | ead-out
ron 55CcbRaT te YHE W AER R ROERA"5RIR G e Yht e onERal TR he
di sk 10 di to.,t. di hod B h .a b k in dat
betveen thoiPes® snital FOLE PRaSFAIRS Byskat Baron Ciduebdr et
PreGAP 54 .al i st t.t h f the t k 1 h in fi
o Cand iAo CBRiPa T BRI he L EaRSRT Bapd et o SHAELL FiBeRnaRe"
exi sts .atdthe.cognection betmeq¥.the egd-in area 51 and the ir ck 52,
r egar diE8896f SERPH ANEORSiTRFMT Y PE SRbRoPEY P heRtoteal pdiRcsf the
di sks 10 whi d by _the, D At On di t hod A dth
fecor oo REBReR b HRer Fot) SHERRE I Ve it SorP oMt Sy Do Uaca LaB8ron of

the track, 1 to_the l.ead-out area 53, so that the same reproduction results
can b OBPEFnRE PR tion. Therefore, the recording quality of

t he di sk 10 contgLnin daﬁﬁbthat is recorded by the recording nethod B
accordi ng tBCCREAFAGs & TR RRTVIF SIRRENEARDY A€ rechr dtmgtRal ity
that is obtainﬁd,by t he canventi onal [15& At Once recordi ng net hod A

Mor eoVRPELF AL AdSFeLEFRTAY N HHRE M 28 of 8 Ao Wh &1 g bt/ i FR®nti on
since the TC? data and .the PVA data can be edited after data is recorded in
the tr&¥RtEILIRY CRBPLEISESGur® HRELERINGhEPFEE Fo3dlidy meanPMCRat a are

not fixed to the Cue Sheet which the drive 1 has first received fromthe

host CERPUtRE 2nfgrmatipmpdhade fekbnerr ragorddngaspaat siahdrs, whioh
Figure,5is a flowhart for explaining a recording method C, in a case
wher e ther BFPTeedefcther B TR @F i@ PRERBY Bptical discs inserted in

the plural drives; a judging means for judging whether there
exists a common speed in the recording speed ranges of the
plural optical discs, which are read by the recording speed
reading means; and a decision means for deciding the common
speed as a recording processing speed for all the optical discs

when the judging means judges that the common speed exists in



fromthe above-described two recordi ng nethods and an error occurs while
track data is recorded, in the first enbodinment. In the flow shown in
figure 5, since the process in steps S401 to S408 are equivalent to those
in steps S301 to S308 in figure 4, desgqiptions thereof will be onmtted.
The drive 1 checks the presence or absence of an error (step S409) while
recording track data in step S404. Wen an error occurs, the drive 1 aborts
the recording of the track data, notifies the host conputer 2 of the error
(step $410), and records data in the | ead-out area 53 (step S411). After

the rectredinigaidiing aspeetingahgad- ot aanea s dpt fOAD! 818ds,t Ragcont rol
part 18 reedits TOC data and PMA data whi ch have been created fromthe Cue

Sheet , deederidiqitnd® tbegék@b@mothteh%efcroaﬂirf&ltﬁrd%ﬁ b8 agiughky recorded
on the disk 10 (step S412). The TOC data reedited in the step S412 i s shown

in fi gﬁ?Qi%alThﬂsﬂfé gReh TRE qabgineaathd rRRdde vee Sheekohmodnown in
figure 7. For exanple, when an“error “occurs before recording gata on track
4, recgpddig &0fsttdacks 4 and 5 is not performed, and thus the TOC data

conprisés data of tracks 1 to 3 as shown in figure 8. Though not shown, PMA

from the or gl nale PR btk PEbSPEckordlind Myackly M %olie 08 bHETR 68 Gata
and PMyndat & 8l wg&g@gﬁgggegg%esagw &2 sﬁJaxa@dtm;{l?ss PYR §8cOrg&%,rs

respectively (step herefore,” even WAen an error

uni ch OSSN TEed £ERGRETHeTmiRel YRR AR e d G P H e
data.  Rasee el MRt RELE o bR BB RARRAR IS i YR EEBRSiREE: ok 10
on chetareraigtd A '$v8ETEY 4132 B boREE] 4 b B 00808: Yhown in
data shoun PRALIS oS FE pE8RRHK RRART e’ (LA ) [ Oin Ba"E T

optical disc recording system as defined in Claim 11, the
controller comprises: a recording speed reading means for
reading information that defines recording speed ranges, which
is recorded in the ATIP of the plural optical discs inserted in
the plural drives; a judging means for judging whether there
exists a common speed in the recording speed ranges of the
plural optical discs, which are read by the recording speed
reading means; a decision means for deciding the common speed
as a recording processing speed for all the optical discs when
the judging means judges that the common speed exists in the
recording speed ranges of all the optical discs, and deciding
not to perform the recording process on all the optical discs
when the judging means judges that no common speed exists; and
a display device which displays an error message when the

judging means judges that no common speed exists in the



the same ,as that in figure 8, while MODE 5 information of PO NT BO and
PONT COis added to nodify the TOC data to enable nulti-session. The PO NT
BQis information corresponding to the address of the |ead-out area 53 of
the disk 10 or the start address of thes subsequent session in which data
can be additionally witten. The PONT COis information corresponding to
the start address of the lead-in area 51 of the disk 10 or an opti num
Power. Since either information is previously recorded on the disk 10 as
ATI P (Absolute Tine in Pre-groove) data, the drive 1 can read this

i nf or ne¢condfingmspleedlirsdndds onf | 451 ovhet eptidal @ieaise, the TOC data in
figure 9. In step $413, the TOC data which is reedited for nulti r 26
session i s [acthdedptiddie dess-recareanglsyshentas e iqoard@, Mt gsdata
on the disk 10, so that the remaining area of the disk 10 can be

ef f ectpuss ybliei tbzedfodmbodigento?) iAabetary IbeddmMimf ByeaR’ &568}

invention wll be described with reference to figures 10 and "11. Figure 10

i's a bibskldyaghathiel usiglaly ned e St £HELREG O P! £ Lot stem
according#toythe second gﬁb&hinent of the prgsgéﬁiéﬂiﬁﬁqlﬁL Uﬁgrg 71
denot ese@ofBiRgY, nuneral 72 denotes a controller for controlling recording
and reproduction operations of plural drives 73a, 73b, 73c and 73d, and
nuneral 74 denotes a panel provided in the controller 72. In the CD
duplication systemaccording to the present invention, the nenory 7| serves

as a B PrPasescRIFTYBN oF YfvyiNzg he memory 71 is inputted to the

controller 72 and, further, tine-division transferred to all the drives 73a

to 73d, so phahrbhe sa : ' 1, orded on discs_in

t he respecti vg ](:Jlri ves 7 a%?tg%ﬁgﬁ#i%%ﬁ%%ggigéit%m{?%’ec%ﬁ:rc‘bqr}f’?r%u?fbot h
of the Eat ] hSC A 0 cQrdi had A.and the recording

nmet hod %@g%c%r%?ﬁgl:??n hg%praeseﬁi fné/@g{x?gﬁgg hg}c&?ter Y2 can read
AﬂID(fgW%ﬁy SnTime in Pre-groove) data of the discs inserted in the drives
73a to 73d. Figure 11 is a flowhart for explaining a recording nmethod t

27 D of t dyplicati t, ing. to.th d enbodj nent of
he. present’ TAVERt FoRe. fn CPSHAdny T HERR B ot PR aRVRRE Lorftrt |
transf foomt ler 72 to the dri 3 73d. . The READ DI SC
| NECrRRBY | SE 28 PERBIRY Benfh abcaiing £ 468 HiEgreemBaauming, ahe

conma t tive drives 73a to 73d read the ATIP data fromthe ATIP
of thgﬁﬁsig?éggdgéénd information on Disc ldentification, |lead-in area

start time A0 dng LLKg BQotRRG IS &ipT2165h5P 2% ent 1onal Disc

At Once recording method A.

Figure 4 is a flowchart for explaining a recording method
B according to the first embodiment of the invention.

Figure 5 is a flowchart explaining a recording method C in
a case where an error occurs while a drive records track data
by the recording method B, and then the recording process is
suspended, in the first embodiment.

Figure 6 is a diagram for explaining a Cue Sheet for
reading the track data recorded on an optical disc according to

the first embodiment of the invention.

Figure 7 is a diagram for explaining TOC data which is



The controller 72 conpares the lead-in area start times of the discs in all
the drives 73a to 73d with each other (steps S503 and S504). As the result
of the comparison, when the lead-in area start tinmes of all the discs are
in agreenent, the controller 72 instrugds all the drives 73a to 73d to
perform sinmul taneous recording with enploying the Disc At Once recording
met hod A. When the lead-in area start tinmes of all the discs are not in
agreenent, the lengths of the lead-in areas of the discs are different.
Therefore, it is inpossible to performsinultaneous recording on the discs

by thecbeateflt fQuee tireanik rgheethof Aigagause ddrEERgctdVendr Fyest73a to
73d cannot get synchroni zation when the data for the track 1 are started to

be traassbedig@nt @8 e conéwtieh. 72 to the respective drives 73a to 73d
Then, the controller 72 instructs all the drives 73a to 73d to perform

si mul t aneous iigRG & NG by dHegF 8ROFIENExp1h ihinPiind cBatJhﬁﬁféQgi igll the

drives 73a to 73d can sinultaneously record data on the plura scs with

differ d4f i A d eg ekl 1
upl | oot T oy e A e RS o b Ee Ecent

i nvent iRBogwheR ! RS T ditéhi Sogl Mul taneously recorded on a |arge nunber
of discs, there is no need to prepare the sane type of discs, whereby an

ffecti i : i . i t .third
Chood: nen: " SPEFE"S MOSPSh EqReeer bhBtatlind ESUIER oSyl

fi . Fi. j L . f l.aj.ni di

e hodtit 5258k inn | iHEdhnd don o | QUGRAY bl U b S LR R R E ot

t he prg@gn&nbgﬁgq%hpn. In step S601, a READ DI SC | NFORMATI ON command and a
READ T command are transmtted fromthe controller 72 to the drives 73a

o hoFSERRECY o ST Mol 8ol MRLSRIANE oo ed Lie, FEADDL SC
L0 e R GBI SL ol o 52 £8P Aec Pl £o2¢ 8" 3243LE ST g7 ned by
embodiments of the present invention.
Figure 11 is a flowchart for explaining a recording method
D of the CD duplication system according to the second
embodiment of the invention.
Figure 12 is a flowchart for explaining a recording method
E of the CD duplication system according to the third

embodiment of the invention.

BEST MODE TO EXECUTE THE INVENTION
(Embodiment 1)

A first embodiment of the present invention will be
described with reference to figures 1 to 9.

Figure 1 is a block diagram illustrating the structure of
a drive for an optical disc according to the first embodiment

of the present invention.



utilized as the READ TOC command, when format 4 of the READ TOC command i s
used, the controller 72 can extract nore detailed ATIP information |ike

di sc recording speed information, fromthe drives 73a to 73d. In the case
of" CD-RW di scs, the 1 29 recording spped depends -on the types of the

di scs, and there are discs of the recording speed ranges such as
excl usi vely doubl e speed, single to quadruple speed range, quadruple or
nore speed, and the |ike. The recording speed range of the CDRWdi sc can be
decided on the basis of Lowest Usable CLV Recording Speed, Highest Usable

CLV Recor di mg &3fisesl, 1 afomp8Ls SbaTgpandamngtdie AT) R | AboaBRbhOBoARKRIINEd
by the READ TOC command (format 4). The controller 72 obtains the recording

speed rarged tofldhey dipesdi swatdnt berduiives 373ard opfdtkal i@xaﬂgan%, tghe
recordi ng speed ranges of all the discs with each other (steps S603 and

S604) . 14seirhedmstdl Afrdiiet COFPannserM Wodblld & 1 feor %ﬁacéegeei%eaa%\jmof

all the discs are in agreenent, the processing proceeds to step S608. en
, a

not iNn1ggr aemaiity érr&dpm@p&éwsmgoe&%%ﬂto 151,ey %QQ&JI:&SQ pEELSI P ﬁg@i?

common speed in the recording speed ranges of all the S 1S searc

and whgn 4R8N0 gommon speed, an error nessage is displayed on the
panel 74 (step S606). Wen there is a conmon speed, the conmon speed is

2 SET 0D SPERS ChaAHE Ao tobat by ” SRRPRES\ o ik, Al H AR hE " SGog)
a1l naoREy s FRELER ofehEAaLR, B0t e T Ky e o
et hod RS SR Eomr R TS PR o AT FRE Beed Mt ll SLePRER i Rethoo B
5ol afkedlan S0, LIPS LR CUSLAR ALbL G U ese el 030 (0
L1 ST AYBR, 180 0 pR el ALIMASREOSLEIBRRLL R BRI VBl S aE3ptt L
above,cgﬁ%rgQ %%%Jd%%ifg]éggéfglgcggédiggegoof_the optical pickup 14

so as to have a recording power at data recording, and controls

the laser of the optical pickup 14 so as to have a reproduction

power at data reproduction.

The EFM wobble signal process circuit 16 outputs a signal

which is obtained by amplifying a reflected light signal that

is detected from the disk 10 by the optical pickup 14 and then

reproducing the reflected light signal, at the reproduction of

the disk 10, or a wobbling signal which is detected from a pre-

groove formed on the disk 10. Here, time information (as will

hereinafter be described in detail) referred to as ATIP

(Absolute Time in Pre-groove) is obtained by the wobbling

signal.

The EFM encoding/decoding circuit 17 modulates data to be

recorded, which is inputted from a host computer 2 through the



this enbodi ment of the present invention does not require the sanme type of
di scs when sinultaneously recording the sane data on a | arge nunber of
discs, resulting in an effective recording process. APPLICABILITY IN

| NDUSTRY As descri bed above, the optica disc recording control nethod, the
drive, and the recording systemaccording to the present invention enable
to. create an optical disc fromwhich data can be reproduced even when an
error occurs while data is being recorded in a track of the optical disc
and then the recording process is suspended, and further an effective
recor dimgepfacesd 9ganime perésentbedveormwath oirf fdemerdultitses sach 86 BB Rs
and CD RW: 31 CLAIMS 1. An optical disc recording control nethod by

whi ch deprodhteld by tthdearobits]l iNgdsignal liepsittede frvaackhé LEMOwbBbakea,
and a | ead-out area of an optical disc is collectively recorded,
conprisiggalspabrieds ArdachEdielata froma pre-gap in a first track at an
i nner radius of the optical disc, continuously recording data in all the

tracks and the teadreut pea. 1@nehhbepeafbens’ eoAtdidld AatR tKet §Bol8ad- i n
area and a program nenory area which are |located at the inner radius of the

first déaskibdd FR8peRitiGA &bsstiecendingsCerhisei tiRidPhPsa debingd,i g

Claiml, wherein whén an error occurs and the recordi ng process IS

susperged Y {818t dont DG % rEesSRELST | g?gh}gmt,r%% ?‘{1 er&l[}gaééf_)tdzﬁfmj:hd&éc’

the recording process i1s swtched to re ata In out area, and
after 5Fbeﬁ§ﬁgd59gai%fﬂg%é oyl area is ended, track information for
ck

reading the tr data fromthe optical disc is nodified in accordance with

Lhe {1 ack, deigushl o as beEAGh UebhankeeRbdad ARANGPR Blaflse o

the nodified ack information 1s recor n ar ea

progrqg1§89@§¥_GEeg.&égﬁqE%sﬁéégal di sc recording control nethod as

defined 1n aim1l, wherein en hn.error occurs and the recording process
i sc. the rohoFHiAg aosEse Tuter Pt Y BBABHEE A, By d it syl
ot or darah icheda g it efery TRERE pr tih Gell T ot ra i
opt | AT b S eERE B B Mt P BT 0 PR B AR T PR Gag- 1
o €2 A NECRERRY FTLRCETY G 25V LSS B ISR O T LT B0
for whahl T e Tars: Ans dat SR HaF dnorBeeh TOMES A dPhaoWEThod -
tracke 2 1L EhT TEFEECENS SR OOk nhfony SR S et o kel TheLe
eadont® 4 o e2orBalERR-TAT] B Y TRoRaRT RO ED St e At T WRATES o s
sequagég%idésmgeggggk in data between effective data recorded in the
lead-in area 51 and data recorded in the track 1.

First, a Disc At Once recording method A (first recording
method) according to the prior art will be described with
reference to figures 1 to 3, 6, and 7.

Hereinafter, a description will be given of the operation
of the drive according to the first embodiment in a case where

the drive records information having the format shown in figure

2 by the Disc At Once recording method A. Figure 3 is a



when the drive of the optical disc receives a conmand instructing the D sc
At Once recording nethod fromthe external device, the drive selects

whet her the Disc At Once recording nmethod or the second recording nmethod is
to be used. 5. An optical disc recordigg control nmethod by which data is
recorded on plural optical discs sinmultaneously by either a Disc At Once
recordi ng nmethod for recording data in a lead-in 33 area, tracks, a

| ead- out area, and a program nenory area of an optical disc sequentially,
or a second recording nethod for recording data in tracks, a | ead-out area,

a | eadfilBwehedt FOF NI @IHGFEEREY DAEEA A o@fb@&té@@&_dﬁﬁrcméeﬁaenki.al ly,
conprising: reading lead-in area start tines recorded in ATIP (Absolute

Tinme in Pretqr epeeldivd he, RhieRl qaBhi €3l tdi &S rddslidy yhether gibg 10,
| ead-in area start times of all the optical discs are the sanme or not, and

when thgel gadal RoAlRA 1AIGAdd 5N oknald thpudicdke Aidh e SAGEL Sel ecting

the Disc At Once recording net hod, ~whi | n there exists an optical disc

with acgdihbhigeent ! &%d-ddgﬁae@eét FtBE@FMS%h%%%ﬁfﬁﬁgﬁi?gﬁ' i ng

nmet hod. 6. The opti cal sc recording contro 3Ln1ﬁ
e . . ti : . ) :
o T echl deATPR The AP SIE 9 Sharap A Beny 3 "RAGHTE %ﬁé@%é%ngr: ot
th j : ' ' d f.all t '
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dj ' d ical .di ile when.t i
o comta E335%1nAY SIREC 4 Moo b CaBBL iR IR R Y o0 RRiNgT cal

di scs. opt.hgak_ _di iyve for collectively recording data which is to
be inc?%ag Qﬁnaépﬁlggépﬁ;é¥%¥hck, a lead-in area, 34 and a | ead-out area

fo record dALESFr o SORE oun br SN FELVEr Lok SRE NPT Mark ARBEToRS: he
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on the optical disc, in the |lead-jn area and _a program nenory area which
are | RAEBAEa; FESPA, TR tre BICERESF1 | 809 PRARAHA I HEcarfed
oo A6 Lher A8skoa, Gdorto%Y died "En2P' 16%s e S0t Yeadtng thoSE "

main data is also recorded simultaneously. The Cue Sheet in

figure 6 shows the control data. The SCSI-3 MMC command is

command information concerning the CD-R/RW disc that is

standardized by ANSIX3T10.

In figure 6, higher 4 bits of CTL/ADR indicate data that

is recorded in CONTROL of sub-channel Q of each track, and

lower 4 bits indicate data that is recorded in ADR of the sub-

channel Q of each track. TNO indicates a track number of the

sub-channel Q of each track. INDEX indicates an index number

of the sub-channel Q of each track. DATA FORM indicates a

format of each track. SCMS indicates Serial Copy Management

System. MIN, SEC, and FRAME of ABSOLUTE TIME indicate start



a switching nmeans for switching the recording process to record data in the
| ead- out area when an error occurs and the recording process is suspended
while the track data is being recorded by the track data recordi ng neans; a
track information nodification neans f2y nodifying the track information on
all track data in accordance with the track data which has been actually
recorded on the optical disc, after the recording process for the | ead-out
area by the | eadout area recording neans 'is conpleted; and a second track
i nformation recording means for recording the track information nodified by
t he trathei nfoemath drack 3amoappecabhenclieans irddkes |eathd icacesa and the
program nenory area. 9. The optical disc drive as defined in Claim?7
furtheformatudifndata ywWdofiew iRatBefl DEesSBRPCBIANG Hd& Hee W POt PAORESS tO
record data in the | ead-out area when an error occurs and the recording
processniscatepeaded it & hehd réckedolidel aakai 19 reEorded-py; the track
data recording neans; a track information, nodification neans for nodi f yi ng

the track i NeReyRimen AheldriFack ﬂaéélvesa%@r dRRCenMdth #hen tERck data
whi ch has been actually recorded on the optical disc, after the recordlng

procesgoé er cbliputead2quic 1y &fr fie L€ £REORpCAN %%bﬁ%ﬁ??gr ré%%?%§%g ata

conpl eted; a second track information recordln neans

track $néenmehi eRquRd 7 ed-day de éﬁé\%né@%%ﬂﬂ%@%ﬂc%?xlfﬂﬂdfgmo{‘ {gans in

the lead-in area and t he program nenory area; an SSion

enabl o0 Soml £ FoRl ”ﬂf%ﬁ”%g‘fl%lﬁ%g R R LT

enabl es addi tion recor e optica
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recordi ng the trac rnatlon I'mthe lead-rn a

ar ea. @@hdﬁxgébg nap&n %E ré&figgnfébsﬁstﬁogngbﬁ%%]%%ﬁgfdlng means

for recording da ce recording
recordgded Ns f kg@g ? 6 area, tracks, a |lead-out area, and a program
menory area of Bp |cal “di sc sequentially;

When the recording of the TOC data is completed, track
data which is successively transmitted from the host computer 2
according to the WRITE command is recorded in each area of the
track 52 (steps S205 and 206).

When recording of all the track data transmitted from the
host computer 2 is completed (step S207), the drive 1 receives
a Synchronize Cache command simultaneously issued by the host
computer 2 (step S208), and records data in the lead-out area
53 subsequently to the track data (step S5209).

Finally, the drive 1 performs seeking toward the inner
radius of the disk 10 to record PMA data in the PMA 50 (step
S5210), and a series of recording processes according to the
Disc At Once recording method A are completed. Here, the PMA
data is data for restoring the TOC data to the Cue Sheet.

In contrast to the Disc At Once recording method A, a



a second recording neans for recording data by a second recording nethod by
which data is recorded in tracks, a |eadout area, a lead-in area, and a
program nmenory area of an optical disc sequentially; and a sel ection neans
for selecting the Disc At Once recordisg nethod or the second recording

met hod to record data on the optical disc, when the drive receives a
command instructing the Disc At Once recording nethod froman externa
device. 11. An optical disc recording system which conprises plural optical
di sc drives and a controller for controlling recording and reproduction of

the pl wedomtingsmeshodl Bapseushyl ety dedehal) CAcks ri@nle tbeddeded on
optical discs, fromthe controller to the plural drives, and perforns

si mul t present eDovehbgoRnwile bpt dealerdiwes Wit ldet8LefbbVes, FWRRR N the
drive conprises: a first recording neans for recording data by a D sc At

Once r gGQfudiendt Mad hodf Dywvhh el daka eixp1E8GaE A feé@ﬁ@ihg AktRod! BACksS,
a | ead-out area, and a program nenory area of” an optical disc sequentially;

and a eeeuidliks Adll fe MaRst! ShnbAGHANG 13l tyr 8o € 0RAvEREILY.NG

met hod by which data is recorded in tracks, a out area, in area,

and a prografp ey Vs P2 LheaBuBPEhedl %ih%g\lé%e.\?i% _éyG jg37 the

controller conprises: a reading neans for reading Te I'n area start tines

recor ded o fHR ARG Ut e ThEEL! BoRlp81809 o dlnd N pLur gl opti cal discs
h rrves; a judg

which are inserted in the plural ing means for judging
the readi ng reans 2 1a¢ fhlch ERS Turete RO Roth g Y7 [Relf, 070 »
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ccor dthgret e a4 At SREhBa0dcnta: 808y « nd"iih T erPERLag of 311
the track data is completed (step S305), the drive 1 receives a
Synchronize Cache command from the host computer 2 (step S306)
and records data in the lead-out area 53 subsequently to the
track data (step S307).
Finally, the drive 1 edits the TOC data shown in figure 7
and PMA data (not shown) from the Cue Sheet by the control part
18 (step S308), performs seeking toward the inner radius of the
disk 10 so as to record the TOC data in the lead-in area 51
(step S309), and record the PMA data in the PMA 50 (step S310).
In the above-mentioned Disc At Once recording method A and
recording method B, the processing operations are the same when
comparing these operations from the standpoint of the host
computer 2 for issuing the commands, and therefore the same
recording process program can be employed at the host computer

2 in both of the recording methods.



12. The optical disc recording systemas defined in Claim1l wherein the
controller conprises: a recording speed readi ng neans for reading
information that defines recording speed ranges, which is recorded in the
ATI P of the plural optical discs inser¢gged in the plural drives; a judging
means for judging whether there exists a common speed in the recording
speed ranges of the plural optical discs, which are read by the recording
speed readi ng neans; and 38 a deci sion neans for deciding the common
speed as a recording processing speed for all the optical discs when the

j udgi ng neamm jtidgestliéat haha, commhesgieddreeXi E£dé N when' eger dirigesneed
ranges of all the optical discs, and deciding not to performthe recording

procesgeeridkh theaniasdl ifd3eatwign the Nikdying dReaSréddgesnhhakthod
common speed exists. 13. The optical disc recording systemas défined in
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for reading information that defines recordi ng speed ranges, which is
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drives; a judging nmeans for judging whether there exists a CTommon speed in

the recordi pgrSRE&HE FOYeSn Ok hbheaBkUbE! %Mnﬁé@i;f%‘%&%ﬁ ghgaread by

t he recordi ng speed readi ng neans; a deci sion ned i ng the conmon

speed gheel BN AOLCES BY $BEBLJLAT (ALY LRI £RIafb308, vaRY the

j udgi ng nmeans j udges at the common speed exists 1n the recording Speed

rangese phoRl hetae UL | Caln sk rpeaaRlol el HBOL A REL 0 m fpeyLecor ding

process on a . drscs en th dgi ng neans j udbe
when TRSEFEqaLE, te Rl i SRRl eV bET AV il Y MGa i 48R el rdTng
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and recorded. Therefore, it is possible to perform recording
of data in the lead-in area 51 separately, and thus the
recording method B according to the present invention is
selected.
As described above, the drive 1 according to the present
invention can recognize a format of data to be record and
select the best suited recording method. Moreover, there is no
need to create new software on the host computer side in order
to carry out the recording method B, and conventional software
for the Disc At Once recording method can be employed as it is.
When comparing the disk 10 containing data recorded by the
Disc At Once recording method A with the disk 10 containing

data recorded by the recording method B, on the disk 10

according to the Disc At Once recording method A, data is
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the same reproduction results can be obtained at the
reproduction. Therefore, the recording quality of the disk 10
containing data that is recorded by the recording method B
according to the present invention is the same as the recording
quality that is obtained by the conventional Disc At Once
recording method A.

Moreover, in the recording method B according to the
present invention, since the TOC data and the PMA data can be
edited after data is recorded in the track 52 and the lead-out
area 53, the TOC data and the PMA data are not fixed to the Cue
Sheet which the drive 1 has first received from the host

computer 2, and can be reedited during the data recording.
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C, in a case where the drlve selects the recording method B
from the above-described two recording methods and an error
occurs while track data is recorded, in the first embodiment.

In the flow shown in fiqure 5, since the process in steps
S401 to S408 are equivalent to those in steps S301 to S308 in
figure 4, descriptions thereof will be omitted.

The drive 1 checks the presence or absence of an error
(step S409) while recording track data in step S404. When an
error occurs, the drive 1 aborts the recording of the track
data, notifies the host computer 2 of the error (step S410),
and records data in the lead-out area 53 (step S411). After
the recording of data in the lead-out area 53 is completed, the
control part 18 reedits TOC data and PMA data which have been
created from the Cue Sheet, according to the state of the track
data which is actually recorded on the disk 10 (step S412).

The TOC data reedited in the step S412 is shown in figure

The original TOC data created from the Cue Sheet is shown
in figure 7. For example, when an error occurs before
recording data on track 4, recording for tracks 4 and 5 is not
performed, and thus the TOC data comprises data of tracks 1 to
3 as shown in figure 8. Though not shown, PMA data which is
obtained by similarly deleting the data on the tracks 4 and 5

from the original PMA data is created.
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Finally, the reedited TOC data and PMA data are recorded
in the lead~-in area 51 and the PMA 50, respectively (steps S413
and S414).

Therefore, even when an error occurs while the track data
is recorded, a relationship between the track data which is
actually recorded on the disk 10, and the TOC data as well as
the PMA data is normally maintained, thereby enabling
reproduction of the track data. However, since the method for
recording the whole data on the disk 10 at a time is originally
adopted, no more data can be additionally recorded on the disk
10. Then, in step S412, the TOC data is reedited as shown in
figure 9 so as to enable additional recording on the disk 10.

In the TOC data shown in figure 9, the track data part is
the same as that in figure 8, while MODE 5 information of POINT
B0 and POINT CO is added to modify the TOC data to enable
multi-session. The POINT BO is information corresponding to
the address of the lead-out area 53 of the disk 10 or the start
address of the subsequent session in which data can be
additionally written. The POINT CO is information
corresponding to the start address of the lead-in area 51 of
the disk 10 or an optimum Power. Since either information is
previously recorded on the disk 10 as ATIP (Absolute Time in
Pre-groove) data, the drive 1 can read this information from

the disk 10 on its own terms to create the TOC data in figure 9.

In step S413, the TOC data which is reedited for multi-
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disk 10 can be effectively utilized.
(Embodiment 2)

A second embodiment of the present invention will be
described with reference to fiqures 10 and 11.

Figure 10 is a block diagram illustrating the structure of
a CD duplication system according to the second embodiment of
the present invention.

Numeral 71 denotes a memory, numeral 72 denotes a
controller for controlling recording and reproduction
operations of plural drives 73a, 73b, 73c and 73d, and numeral
74 denotes a panel provided in the controller 72.

In the CD duplication system according to the present
invention, the memory 71 serves as a data base, and data stored
in the memory 71 is inputted to the controller 72 and, further,
time-division transferred to all the drives 73a to 73d, so that
the same data can be simultaneously recorded on discs in the
respective drives 73a to 73d.

The drives 73a to 73d can carry out both of the
conventional Disc At Once recording method A and the recording
method B according to the present invention. The controller 72
can read ATIP (Absolute Time in Pre-groove) data of the discs

inserted in the drives 73a to 73d.

Figure 11 is a flowchart for explaining a recording method
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In step S501, a READ DISC INFORMATION command is
transferred from the controller 72 to the drives 73a to 73d.
The READ DISC INFORMATION is a standard command defined by
SCSI-3 MMC. Receiving the command, the respective drives 73a
to 73d read the ATIP data from the ATIP of the discs, and send
information on Disc Identification, lead-in area start time,
and the like to the controller 72 (step S502).

The controller 72 compares the lead-in area start times of
the discs in all the drives 73a to 73d with each other (steps
8503 and S504). As the result of the comparison, when the
lead~in area start times of all the discs are in agreement, the
controller 72 instructs all the drives 73a to 73d to perform
simultaneous recording with employing the Disc At Once
recording method A.

When the lead-in area start times of all the discs are not
in agreement, the lengths of the lead-in areas of the discs are
different. Therefore, it is impossible to perform simultaneous
recording on the discs by the Disc At Once recording method A
because the respective drives 73a to 73d cannot get
synchronization when the data for the track 1 are started to be
transferred from the controller 72 to the respective drives 73a

to 73d. Then, the controller 72 instructs all the drives 73a

to 73d to perform simultaneous recording by the recording
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method B. Thereby, all the drives 73a to 73d can
simultaneously record data on the plural discs with different
lead~in area start times.

As described above, in the CD duplication system according
to the second embodiment of the present invention, when the
same data is simultaneously recorded on a large number of discs,
there is no need to prepare the same type of discs, whereby an
effective recording process can be carried out.

(Embodiment 3)

A third embodiment of the present invention will be
described with reference to figures 10 and 12.

Figure 12 is a flowchart for explaining a recording method
E of a CD duplication system according to the third embodiment
of the present invention.

In step S601, a READ DISC INFORMATION command and a READ
TOC command are transmitted from the controller 72 to the
drives 73a to 73d. The respective drives 73a to 73d which have
received the READ DISC INFORMATION command read ATIP data of
the discs and transmit the ATIP data to the controller 72 (step
5602).

While a standard command defined by SCSI-3 MMC can be
utilized as the READ TOC command, when format 4 of the READ TOC
command is used, the controller 72 can extract more detailed
ATIP information like disc recording speed information, from

the drives 73a to 73d. 1In the case of CD-RW discs, the
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recording speed depends on the types of the discs, and there
are discs of the recording speed ranges such as exclusively
double speed, single to quadruple speed range, quadruple or
more speed, and the like. The recording speed range of the CD-
RW disc can be decided on the basis of Lowest Usable CLV
Recording Speed, Highest Usable CLV Recording Speed, or Disc
Sub-Type, among the ATIP information obtained by the READ TOC
command (format 4).

The controller 72 obtains the recording speed ranges of
the discs in all the drives 73a to 73d, and compares the
recording speed ranges of all the discs with each other (steps
S603 and S604). As the result of the comparison, when the
recording speed ranges of all the discs are in agreement, the
processing proceeds to step S608. When not in agreement, the
processing proceeds to step S605.

In the step S605, a common speed in the recording speed
ranges of all the disks is searched, and when there is no
common speed, an error message is displayed on the panel 74
(step S606). When there is a common speed, the common speed is
designated as a recording processing speed for all the drives
73a to 73d by a SET CD SPEED command defined by SCSI-3 MMC
(step S607).

In the step S608, the controller 72 compares the lead-in
area start times of all the discs in all the drives 73a to 73d

1 with each other. When the lead-in area start times of all the
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discs are in agreement, the Disc At Once recording method A is
selected, while when not in agreement, the recording method B
is selected (step S609), thereby instructing all the drives 73a
to 73d to perform simultaneous recording by the recording
method A or B. Thereby, all the drives 73a to 73d can
simultaneously record data on plural discs with different lead-
in area start times or recording rate ranges.
As described above, the CD duplication system according to
this embodiment of the present invention does not require the
same type of discs when simultaneously recording the same data

on a large number of discs, resulting in an effective recording

process.

APPLICABILITY IN INDUSTRY

As described above, the optical disc recording control
method, the drive, and the recording system according to the
present invention enable to create an optical disc from which
data can be reproduced even when an error occurs while data is
being recorded in a track of the optical disc and then the
recording process is suspended, and further an effective
recording process can be performed even with different discs

such as CD-Rs and CD-RWs.
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CLAIMS

1. An optical disc recording control method by which data
which is to be included in at least one track, a lead-in area,
and a lead-out area of an optical disc is collectively recorded,
comprising:

starting to record data from a pre-gap in a first track at
an inner radius of the optical disc, continuously recording
data in all the tracks and the lead-out area, and thereafter
recording data in the lead-in area and a program memory area
which are located at the inner radius of the first track.
2. The optical disc recording control method as defined in
Claim 1, wherein

when an error occurs and the recording process is
suspended while data is being recorded in the track of the
optical disc, the recording process is switched to record data
in the lead-out area, and after the recording in the lead-out
area is ended, track information for reading the track data
from the optical disc is modified in accordance with the track
data which has been actually recorded on the optical disc, and
the modified track information is recorded in the lead-in area
and the program memory area.
3. The optical disc recording control method as defined in
Claim 1, wherein

when an error occurs and the recording process is
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suspended while data is being recorded in the track of the
optical disc, the recording process is switched to record data
in the lead-out area, and after the recording in the lead-out
area is ended, track information for reading track data from
the optical disc is modified in accordance with the track data
which has been actually recorded on the optical disc, and the
modified track information is recorded in the lead-in area and
the program memory area, as well as multi-session information
which enables additional recording on the optical disc is
recorded in the lead-in area.
4. An optical disc recording control method by which a device
for writable optical disc selects either a Disc At Once
recording method for recording data received from an external
device in a lead-in area; tracks, a lead-out area, and a
program memory area of an optical disc sequentially, or a
second recording method for recording data in tracks, a lead-
out area, a lead-in area, and a program memory area of an
optical disc sequentially, wherein
when the drive of the optical disc receives a command
. instructing the Disc At Once recording method from the external
device, the drive selects whether the Disc At Once recording
method or the second recording method is to be used.
5. An optical disc recording control method by which data is

recorded on plural optical discs simultaneously by either a

Disc At Once recording method for recording data in a lead-in
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area, tracks, a lead-out area, and a program memory area of an
optical disc sequentially, or a second recording method for
recording data in tracks, a lead-out area, a lead-in area, and
a program memory area of an optical disc sequentially,
comprising:

reading lead-in area start times recorded in ATIP
(Absolute Time in Pre-groove) of the plural optical discs,
judging whether the lead-in area start times of all the optical
discs are the same or not, and when the lead-in area start
times of all the disks are the same, selecting the Disc At Once
recording method, while when there exists an optical disc with
a different lead-in area start time, selecting the second
recording method.
6. The optical disc recording control method as defined in
Claim 5 comprising:

reading information that defines recording speed ranges,
which is recorded in the ATIP of the plural optical discs,
judging whether or not there exists a common speed in recording
speed ranges of all the optical discs, and when there is a
common speed, deciding the common speed as a recording
processing speed for all the optical discs, while when there is
no common speed, not performing the recording process on all
the optical discs.
7. An optical disc drive for collectively recording data

which is to be included in at least one track, a lead-in area,
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a track data recording means for starting to record data
from a pre-gap of a first track at an inner radius of the
optical disc, and recording data in all the tracks;

a lead-out area recording means for recording data in the
lead-out area continuously after the data is recorded in all
the tracks; and

a track information recording means for recording track
information for reading the track data recorded on the optical
disc, in the lead-in area and a program memory area which are
located at the inner radius of the first track, after the data
is recorded in the lead-out area.

8. The optical disc drive as defined in Claim 7 further
including:

a switching means for switching the recording process to
record data in the lead-out area when an error occurs and the
recording process is suspended while the track data is being
recorded by the track data recording means;

a track information modification means for modifying the
track information on all track data in accordance with the
track data which has been actually recorded on the optical disc,
after the recording process for the lead-out area by the lead-
out area recording means is completed; and

a second track information recording means for recording

the track information modified by the track information
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modification means in the lead-in area and the program memory
area.

9. The optical disc drive as defined in Claim 7 further
including:

a switching means for switching the recording process to
record data in the lead-out area when an error occurs and the
recording process is suspended while the track data is being
recorded by the track data recording means;

a track information modification means for modifying the
track information on all track data in accordance with the
track data which has been actually recorded on the optical disc,
after the recording process for the lead-out area by the lead-
out area recording means is completed;

a second track information recording means for recording
the track information modified by the track information
modification means in the lead-in area and the program memory
area; and

a multi-session information recording means for recording
multi-session information which enables additional recording on
the optical disc, in the lead-in area, while simultaneously the
second track information recording means is recording the track
information in the lead-in area and the program memory area.
10. A writable optical disc drive comprising:

a first recording means for recording data by a Disc At

Once recording method by which data is recorded in a lead-in
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area, tracks, a lead-out area, and a program memory area of an
optical disc sequentially;

a second recording means for recording data by a second
recording method by which data is recorded in tracks, a lead-
out area, a lead-in area, and a program memory area of an
optical disc sequentially; and

a selection means for selecting the Disc At Once recording
method or the second recording method to record data on the
optical disc, when the drive receives a command instructing the
Disc At Once recording method from an external device.

11. An optical disc recording system which comprises plural
optical disc drives and a controller for controlling recording
and reproduction of the plural drives, simultaneously transfers
data which is to be recorded on optical discs, from the
controller to the plural drives, and performs simultaneous
recording on the optical discs in all the drives, wherein

the drive comprises:

a first recording means for recording data by a Disc At
Once recording method by which data is recorded in a lead-in
area, tracks, a lead-out area, and a program memory area of an
optical disc sequentially; and

a second recording means for recording data by a second
recording method by which data is recorded in tracks, a lead-
out area, a lead-in area, and a program memory area of an

optical disc sequentially,
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a reading means for reading lead-in area start times
recorded in ATIP (Absolute Time in Pre-groove) of the plural
optical discs which are inserted in the plural drives;

a judging means for judging whether the lead-in area start
times of the optical discs which are read by the reading means
are all the same or not; and

a selection means for selecting the Diéc At Once recording
method when the judging means judges that the lead-in area
start times of all the optical discs are the same, and
selecting the second recording method when the judging means
judges that there exists an optical disc with a different lead-
in area start time, and

all the drives perform simultaneous recording on the
optical discs according to the recording method selected by the
controller.

12. The optical disc recording system as defined in Claim 11
wherein

the controller comprises:

a recording speed reading means for reading information
that defines recording speed ranges, which is recorded in the
ATIP of the plural optical discs inserted in the plural drives;

a judging means for judging whether there exists a common

speed in the recording speed ranges of the plural optical discs,

which are read by the recording speed reading means; and
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a decision means for deciding the common speed as a
recording processing speed for all the optical discs when the
judging means judges that the common speed exists in the
recording speed ranges of all the optical discs, and deciding
not to perform the recording process on all the optical discs
when the judging means judges that no common speed exists.

13. The optical disc recording system as defined in Claim 11
wherein

the controller comprises:

a recording speed reading means for reading information
that defines recording speed ranges, which is recorded in the
ATIP of the plural optical discs inserted in the plural drives;

a judging means for judging whether there exists a common
speed in the recording speed ranges of the plural optical discs,
which are read by the recording speed reading méans;

a decision means for deciding the common speed as a
recording processing speed for all the optical discs when the
judging means judges that the common speed exists in the
recording speed ranges of all the optical discs, and deciding
not to perform the recording process on all the optical discs
when the judging means judges that no common speed exists; and

a display device which displays an error message when the
judging means judges that no common speed exists in the

recording speed ranges of all the optical discs.



